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“INTRODUCTORY.

The Indian Industrial Commission was appointed by the Govern-
Appointment and constit ment of India by order conveyed in Resolution
ntment and constitu- N, 3403 (Industries), dated the 19th May 1916,
n of the Commission. in the Department of Commerce and Industry,
the full text of whlojl is reproduced as Appendix A-1. The Commission
“ instructed to examine and report upon the possibilities of further
mdustrml development in India and to submit its recommendations with
special reference to the following questions :—
*“(a) whether new openings for the profitable employment of
Indian capital in commerce and industry can be indicated ;
(b) whether and, if 8o, in what manner, Government can usefully
give direct encouragement to industrial development—

(i) by rendering technical advice more freely available ;
(43) by the demonstration of the practical possibility on a
commercial scale of particular industries ;
(465) by affording, directly or indirectly, financial assistance
to industrial enterprises ; or
(@) by any other means which are not incompatible with the
existing fiscal policy of the Government of India.”

In addition to the exclusion of the tarift question from the scope
of the Commission’s enquiries, it was also stated to be unnecessary
for it to undertake the examination of those aspects of technical and
industrial education which had recently been dealt with by the Atkinson-
Dawson Committee, appointed in 1912 to enquire into the means of
bringing technical institutions into closer touch with employers of
labour in India, and by the Morison Committee which reported to the
Secretary of State in 1913 on the system of State technical scholarships
established by the Government of India in 1904.

The Commission was composed of the following Members :—

(1) Sir T. H. Holland, K.C.LE., D.Sc., F.R.S., President of the,
Institution of Mining Engineers, (President.)

(2) Mr. Alfred Chatterton, C.I.E., B.Sc., F.C.G.I, AMICE,
M.IM.E., Director of Industries and Commerce in Mysore.

(3) The Hon’ blo Sir Fazulbhoy Currimbhoy Ebrahim, Kt., Messrs
Currimbhoy Ebrahim and Company, Bombay.

(4) Mr. Edward Hopkmson, M.A., DSe, MICE N M.I.M.E.,
MIE.E., Managing Director, Messrs. Mather and Platt,

- Ltd., Manchester, and Vice-Chairman, Chloride Electric
Storage, Ltd.
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(5) The Hon'ble Mr. C. E. Low, C.LE., LCS. Secretary to the
Government of India, Depaxtment of Commeroe and Indus-

try.
(6) The Hon’ble Pandit Madan Mohan Malavxya, B.A, LLB, of
ad.

Allahab:

(7) The Hon’ble Sir Rajendra Nath Mooker]ee, K.C.LE., Messrs.
Martin and Company, Calcutta.

(8) The nght Hon'ble Sir Horace Curzon Plunkett, P.C., D.O.L.,

L.D., F.RS., K.C.V.0.

) The Hon'ble Sir F. H. Stewart, Kt., M.A., CLE., Messrs.
Gladstone Wyllie and Company, Calcutta, Presldent Bengal
Chamber of Commerce.

(10) 8ir Dorabji Jamsetji Tata, Kt., J.P., Messrs. Tata, Sons and *
Company, Bombay.

Secretary—Mr. R. D. Bell, 1.C.8.

. ’
Unfortunately Sir Horace Plunkett was unable to join the Com-
mission, owing at first to ill-health and subsequently to other duties
of high national unportance Dr. Hopkinson submitted his resignation
during the second season’s tour, having been debarred under medical
advice from coming out to India in November 1917, though during the
first year we received great assistance from the advice which his range
of experience both as a manufacturer and as a scientist enabled him
to furnish. In October 1917, Mr. G. H. W. Davws, 1.C8., was ap-
pointed Joint Secretary, as Mr Bell, whose services had some months
previously been transferred to the Indian Munitions Board, could not
be spared for the forthcoming tour, though he continued to assist the
Commission by supplying information on various points and afterwards
in the preparation of the report.
“ It was arranged that the President should come to India some months
before the Commission assembled, in order to
"“%‘:.‘:’t“““ acquaint himself with the existing industrial
i position. He arrived in India in May 1916 and
proceeded to Simla ; whence, after making preliminary investigations,
he started on tour at the end of June and visited Bengal, Bihar and
Orissa, Madras, Bangslore, Bombay, the Central Provinces and the
United Provinces, returning to Simla towards the end of September.
The scattered information available was marshalled in the form of a
preliminary note by the President on the scope of the Commission’s
enquiry, and placed before the Members at a meeting held in Caloutt
in July 1916, when the methods of procedure to be adopted in the
formal collection of evidence were discussed and decided. This note
is pnnted as Appendix A-2.
"At the end of Septemb]er 1916 we assembled at Simla and prepared
a list of questions covering, as far as possible,
'””"“"' ofalistor scope of the Commission’s en mry,!:n order
to assist witnesses in focussing their attention
on those parts of it of which they had special knowledge, or in which.
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* they. were specially interested. This list, as subsequently revised
consisted of 113 questions under 10 main heads (vide Appendix A-3).

Qur enquiry included the pelrlsonal inspection of industrial enter-

p; es, the examination of witnesses, and
Methods ot enquiry. ’ with representatives of local com-
‘mittees and msntunons We had also the advantage of conferring
with the Provincial Industridl Committees which existed in some pro-
vinees and with some of the Local Governments and Administrations.
In all we recorded the written statements of 472 witnesses, and 342
appeared before us for oral examination.* In deference to the wishes
of witnesses or frogn other vonsiderations, it was considered advisable
te treat as confident{gl some of the matter brought before us, and we
have accordingly prepared one volume of tonﬁdentml evidence, which
will not be available to the general public. In view of the fact that
the Commission was freely admitted to inspect industrial concerns,
and that information, often of a confidential mature, was placed at our
disposal on these occasions, our inspection notes also will not be pub-
lished.

We met at Delhi on the 26th October 191G, with the exception of
Mr. Low who joined the Commission at Banki-
pore, and, after taking evidence in the Delhi
Province, we visited the United Provinces, Bihar and Orissa, Bengal,
the Central Provinces, Madras and Bangalore. Details of our itincrary
with a list of institutions visited are given in Appendix A-4. In Jauuary
1917, in consequence of the increased difficulties of obtaining from
Tiurope stores for war and cssential purposes, the necessity of stimula-
ting the local manufacture of munitions became a matter of vital
importance. Taking advantage of the experience already gained by
the C ission, the .Govermment of India summoned Sir Thomas
Holland to Delhi at the end of the month and requested him to organise
a new department for the purpose. This decision—although the result-
ing organisation was ini its final form precipitated by the conditjons
developed during the war—was welcomed by us as a practical antlcx-
pation of many of the conclusions which had been forced upon us by
evidence that began to repeat itself most strikingly before we reached
Madras. For the newly formed Indian Munitions Board, as the central
authority controlling the purchase and manufacture of Government
stores and munitions of war, became, in efiect, an experiment on a
large scale designed to test the value of many of our conclusions regard-
ing not only the manufacturing capabilities of the country, but also
regarding the kind of administrative machinery most suitable o carry
out our proposals. The Munitions Board is thus our principal witness,

Tour of 1916-17.

* The evidenoe is printed in six volume®:—
Volume Delhi, Umted Provinoces and Bihar and Otiss’t.
Volame II Bengal and Central Provinces. .
Volume III, Madras and Bangalore.
Volume 1V. Bombay.
Volume V. Punjab, Assam, Burma and General,

*  Volume VI. Conf donthL



and we have had the benefit of information regarding-some of its activi-.
ties. After the departure of Sir Thomas Holland from Madras, Sir
Trancis Stewart acted as President for the remainder of our visit to
Southern India. On the conclusion of the tour Messrs. Low, Chatterton
and Bell assembled at the office of the Mumtxons Board to summarise
the results of the first year’s enquiries.

‘When the Commission re-assembled on the 7th of November 1917,
Tour of 1917-18. Sir Thomas Holland rejoined and presided over
ou " our enquiries in the Bombay Presidency.
Pandit Madan Mohan Malaviya was unable to take part in our sessions
at Bombay, but accompanied us for a portion of the ensuing Punjab
tour. Mr. Chatterton was compelled to be absent' during our tour in
this province. The Commission afterwards visited Assam and Burma.:
Pandit Madan Mohan Malaviya, Sir Fazulbhoy Currimbhoy and 8ir D.
J. Tata were unable to take part in the Assam tour, and the two former
were also prevented from visiting Burma. As the President had to
revert to his duties with"the Munitions Board after the Bombay tour
and was only able to join us for special discussions on one or two sub-
sequent occasions, Sir R. N. Mookerjee was appointed to act as President
of the Commission until its re-assembly at Simla for the preparation
of the final report.

During the tour the personnel of the Commission was strengthened
by the inclusion of an officer with local knowledge in each province,
nominated by the Local Government to help in our enquiries, and co-
opted by the Commission. The following gentlemen, to whom our
thanks for their ready help are due, assisted in our proceedings :—

(1) Mr. G- A. Thomas, I.C.8., Secretary to Government, Bombay.

(2) The Hon’ble Mr. H. J. Maynard, C.8.1., I.C.8., Financial Com-
missioner, Punjab.

(3) The Hon’ble Lieutenant-Colonel P. R. T. Gurdon, C.8.I,, LA.,
Commissioner, Assam Valley Districts, Assam.

*(4) The Hon’ble Mr. H. Thompson, C.8.1., 1.C.8., Financial Com-
missioner, Burma.

In conducting our enquiries and even more so in dmftmg our reports

we found it impossible to treat at longth all
Scope of enquiry. the very numerous questions involved ; gf‘ld we
were compelled to dismiss somewhat briefly many subjects of impor-
tance, in order to avoid loading our report with a mass of detail which
would have delayed its issue very seriously, while not adding matermlly
to its practical usefulness.

Moreover, nlthough much information of technical and industrial
value will be found'in the evidencg of some of the expert witnesses,
our report is not mtended as an industrial survey of India, and we
have, therefore, ated our attention on the hinery which
we propose should be set up to effect industrial development generally,- :
rather than on the particular industries to be improved. This machi-.
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nery will, we believe, do what is nceded for all industries, and it would
be useless for us to attempt to frame detailed recommendations for
which technical enquiries by experts are required. We have carefully
studied the position of certain important industries and the proposals
which have been made for their improvement ; but we have used the
knowledge s obtained 8 a basis for our recommendations for the tech-
nical and administrative equipment which Government will require
and for the financial faeilities it should provide. -In a few cases, however,
when we deemed ap industry of sufficient importance to deserve special
treatment, we have had notes prepared in greater detail : these will
be found as appendices. We have dealt at length ‘with the important
uestions of the organisation of the scientific and administrative services,
with technical education and industrial finance ; and have, we hope,
worked out a schemie which will enable Government to keep in touch
with, and assist, industries of all cl whether dc tic or organised,
But ‘the reader must not' expect to find in this report the practical
information which would enable a particular undertaking to be started ;
such, for instance, as would be furnished by an expert when reporting
on the prospects of a proposed industry. Still less must he regard it
as an industrial vade mecum to guide him by short cuts to fortune. Even
had we attempted to describe the general principles determining the
success or failure of any particular industry, this would still be of no
use to the would-be industrialist, without knowledge of local details
regarding the supplies of raw material, the markets for the finished
article, and the cost of labour, information which it would be impossible
to give in a report of this nature. Wehope, however, that in the imperial
and provincial Deépartments of Industries, when in working order, will
be found an organisation for collecting such information.

We feel it necessary to refer to the considerable change in public
opinion regarding industrial questions bronght
Effect of the war on public ghout by the war, a change which we also see
opinion regarding Industrial 1 fiected olearly in the policy of Government.
* We have explained in our report the deadening
effect produced by Lord Morley’s dictum of 1910 on the initial attempts
made by Government for the improvement of industries ; but a change
of sentiment was gradually coming about, and a considerable step in
advance was marked by the appointment of our Commission, with
liberty to discuss the question of the direct participation of Govern-
ment in the industrial development of the country. Since then, the
views of Government and of the public bave been further modified
under the stress of war necessities, which have led to a still more defi-
nite adoption of the policy of State participation in industrial develop-
ment, and to the grant of State assistance to several industrial under-
takings, of which the scope is not in every case limited by the possible
duration of the present war. The working of the Indian Munitiens
Board has shown several examples of this® policy, and we trust that
care will be taken to preserve such features of this organisation as are
properly adaptable to peace conditions. .We desire here to refer to the
xix
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‘extent to which the action taken by Government and private indus-

. trialists undgr conditions created by the war has assisted us, by furnish-

ing actual examples of schemes which we had been contemplating ;

though some of our conclusions have thus been forestalled, we have

been enabléd to present them with more certainty and completeness.

Finally, we may claim that the public discussions called forth by the
activities of our Commission and the evidence taken by it have also

borne their part in this movement, and have led to proposals being
put torward or action being taken by Local Govesnments for the im-

provement of technical education, the employment of experts, the crea-

tion of official organisati and assist to individual industries,
which clearly evidence the widespread desire for progress in the direc-
tion indicated in our report. .

-
Tt is our pleasant duty gratefully o acknowlédge the generous
assistance and hospitality which we received
from officials and non-officials throughout the
course of our work. We wish in particular to
record our sense of the help which we received from representatives
of the numerous industrial firms to whom we applied for advice and
information. We derived much encouragement from their readiness
to place at our disposal the results of their valuable experience. We
desire alsc to express our thanks to the Local Governments and Adminis-
trations for their cordial co-operation in our enquiries,

‘We have now only to place on record our appreciation of the services
of Mr. R. D. Bell, I.C.8., our Secretary, and of Mr. G. H. W. Davies,
1.C.8., who joined us as Joint Seccretary in October 1917, The former
rendered valuable assistance in working out the detailed lines on which
we subsequently conducted our work ; and his serwice with the Indian
Munitions Board gave him most useful experience which was -freely
placed at our disposal: Mr. Davies, who had previously acted as Secre-
tary to the Bengal Provincial Industries Committee, lightened our
labours materially by his willing help. .

Aeknowhdgmh of assis-
nce.



" " tHAPTER 1.
Rural India, Past and Present.

1. At a time when the dwest; of Europe, the birthplace of the modern
°  industrial system, was inhabited by uncivilised
nmm'w tribes, India was famous for the wealth of her
causes. rulers and for the high artistic skill of her
. craftsmen. And, even at a much later period,
when merchant adventurers from the West made their first appearance
in India, the industrial development of this country was, at any rate,
not inferior to that of the more advanced Kuropcan nations. In both,
industries had for long ‘been protected and controlled by somewhat
similar systems, the gilds of Europe fulfilling in this respect much
the same functions as the Indian castes. But the widely different social
and political conditions of the West had helped the middle class to
establish itself on a foundation of commercial prosperity, and the strug-
gles for political and religious liberty in which it had taken its sharc
had endowed it with a spirit of enquiry and enterprise, that was gra-
dually and increasingly directed to the attainment of industrial efficiency.
It was to this middle c'ass, that the so-called * industrial revolution ™
of the cightecnth century was mostly due. This revolution was only
the culmination of a long serics of attempts to utilise in the most profi-
table way the natural resources available. But even at this time pro-
gress was by the slow methods of * trialand error ”, and the knowledgo
of scientific laws was in an clementary stage throughout the period when
the most striking industrial advances were being made.

_ 9. The East India Company, whose agenty first sct foot in India at
a time when the earliest begiunings of the great industrial movement
were making their appearance in the west, was primarily a trading
corporation, whose role was to exchange as far as possible the manu-
factured goods of England for the products of India. Whether these
products were raw or manufactured was not & matter of vital import- ¢
ance to the success of its trading operations, which was not seriously
affected by the exclusion at one time of Indian silk and cotton goods,
brought about by the jeslousy of British manufacturers. Attempts
were frequently made throughout the period of its domination, and even
subseqiently, to introduce into India various manufactures with State

_ support and encouragement ; but in the absence of scientific knowledge,
such experts as were then available were unable successfully to adapt
the regults of western experience to Indian conditions, and most of the
enterprises ended in failure, perhaps the best-known instance being

. 1 )



the iron works of southern India, These failures strenghthened the erro- *.
neous idea that tropical countries, with their naturally fertile lands
and trying climate, were suited to the production of raw materials
rather than to manufactures. The growing success of the textile industry
~did little at first to dispel this view, and, as the doctrine of laissez-faire
established, itself, gave further force to the theory that Government
was ill-qualified to further industrial development by direct action,
-and that all such matters should be left to private enterprise. The
cfforts of the State were concentrated on the improvement of commu-
- nications and on facilitating the flow of trade, which continued, under
the conditions above described, to consist mainly of exports of Indian
raw material and imports of foreign manufactured products. But the
fecling whith gradually arose among thoughtful ‘men in Indis, that
-the cxisting conditions were unsatisfactory and were even inimical to
national development, was well founded; and, accentuated by the
growing pressure of foreign competition, and latterly by the stress of
a terrible war, has culminated in a universal demand for a complete
industrial system on western lines.

A more detailed account, however, of the eeonomic position is neces-
sary for a clear understanding of the complex factors which must be
taken into account before [raming a remedial policy.

3. The coming of the railway and the steamship, the opening of
the Suez Canal, and the extension of peace and
security by the growth of the British power

have brought about very great changes. 1In earlier times every village
not only grew most of its food, but either provided from its own resources
or obtained from close at hand its few simple wants. Its cloth, and
often the raw material for it, its sugar, its dyes, its oil for food or lighting,
its household vessels, and agricultural implements, were manufactured
or produced either by the cultivator himself, or by the village crafts-
men, who were members of the village community and were remunerated
by a share of its produce. Money for the payment of the Government
dues and for the purchase of metals or of luxuries was found by the
sale of surplus food-grains or of agricultural and forest products required
by neighbouring villages. These exchanges were effected and financed
by the country traders, who were found mostly at the large villages
or small towns that formed the centres of a series of economic circles,
the radius of each of which was measured by the distance to which
« the few local imports and exports could be profitably carried. '

The above is a fair description of the country as a whole ; but there
were not wanting other and larger centres of trade, situated on the
few recognised routes of land transport, on navigable rivers, or on the
sea-coast, where a market, existed for the articles to which their rarity
or costliness lent sufficient value to offset the expense of carriage from
a distance. These were few, for communications wero difficult and
insecure. Precious metals, artistic manufactures, and a few rare drugs
and dyes made up the bulk of this traffic, which was mainly directed
to the ports from which trade with foreign countries was earried on,

q '
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or to mifitary and administrative ceritres. The courts of [ndian rulers
had always attracted to themselves the surplus grain of the countty-
side to feed the armies, officers, and dependents of the Chief. These
and the traders and artificers who supplied their needs, made up the
population of an old ¥ndian capital. From an industrial point of
view, the most interesting section of this population was the class of
artisans who were engaged in producing not only arms and leather
accoutrements, but rich textitle fabrics, carved stone, wood and ivory,
wrought metal, jewellery, and other articles- of luxury, often of exqui-
site workmanship and high artistic value. Even to-day, the famous
centres for the production of Indian artwares are the old capital towns.
The earnings and*social position of such craftsmen were, in times gone
by, ot of all propdrtion to those of the less skilled workers in the
villages or small towns. ; ’

4. The ports were hardly less numerous, though far smaller than to-
day ; it will be clear from the account already given, that their trade
was only in the rarer and more valuable articles and in commodities
such as spices, of which India possessed a complete or partial monopoly.
It was further restricted in the case of the western ports by the formi-
dable barrier of the Ghats, with the result that all but the most portable
and valuable exports were drawn from the comparatively small area
between them and the sea. The foreign traders who were settled at these
ports, with a few agencies located along the various trade routes which
supplied them, not only collected these articles, but took an increasing

" share in the finance and organisation of their production.

We have now to see in what ways this state of affairs has been modi-
fied by outside influences.

- Effect of Exports.

5. Turning in the first place to the rural areas, we find an increasing
degree of local specialisation in particular crops,
Economic changes inrurtl oopecially in those grown for export. Cotbon
) is now no longer planted in small patches
in almost every village where conditions are not absolutely prohibitive,
but is concentrated in areas which are specially adapted to its various
types. The dry plains, of central and western India are admirably
suited to a short-stapled but prolific kind ; while the canal-fed zones
of the Punjab, the United Provinces, and Sind argproducing an ing
creasing quantity of longer-stapled types, which are also grown in the
retentive soil and moister climate of Gujerat and in the well-irrigated
areas in Madras. The peculiarly favourable climate of Bengal has
tempted the ryots to extend their jute cultivation, often at the expense
of their foodstuffs, while sugarcane is disappearing from tracts not
specially suited for it. A visible sign of this movement may be seen
in the abandoned stone cane mills lying near villages in the arid plains
of Central India, which now prefer to keep.their scanty stores of water
for other crops and pay for their sugar by the sale of their cotton.- The
-8



people have been led to make this change by the cheap railway and
steamer transport and by the construction of roads, which, while facili-
tating the introduction of foreign imports, also render available to the
farmer in his distant and land-locked village a large share of the price
offered by far-off nations for articles which once merely supplied the
needs of Indian rural life. Markets have spfung up on or near the
railway, where the foreign exporters or the larger Indian collecting
firms have their agencies ; and the ryot is now not far behindhand in
his knowledge of the fluctuations in the world-prices of the prineipal
crops which he grows. .

Improved means of communications have had another important
effect in altering the nature of the famines to which so large a part of
India is exposed, and in lessening their disastrous r¢gnlts. The develop-
ment of irrigation and the improvement of agriculture enable the country
in a normal ycar to grow a much larger quantity of foodstuffs than
before, and it is now possible, thanks to the railways, to divert supplies
from the export trade to the famine-stricken tracts. Famine now
connotes not so much a scarcity or entire absence of food, as high prices
and a lack of employment in the affected areas. The terrible cula-
mities which from time to time depopulated wide stretches of coyntry
need no longer be feared. The problem of relief has been scientifically
studied, and a system worked out which can be put into operation as
soon as the recognised signals of approaching distress are appareut.
Yailure of the rains must always mean privation and hardship, but no
longer necessarily wholesale starvation and loss of life.

It is clear that, if the basis of employment also be widened, crop
failures will lose much of the severity of their efiects, and the extension
of industries, in as great a varicty as circumstances will permit, will,
do more than anything to secure the economic stability of the labouring
classes.

6. The capital in the hands of country traders has proved insufli-
’ Scarcity of capital for cient to finance the ordinary movements of the

agriculture. crops, and the seasonal calls for accommoda-

tion from the main financial centres are cons-

tantly increasing. This lack of available capital is one cause of the
high rates that the ryot has to pay for the ready money which he
needs to buy seed and to meet the expenses of cultivation. On the
other hand, money is largely invested in the purchase of landed pro-
perty, the price of which has risen to very high figures in many parts
dof the country. Proprictors freely spend their savings from current
income on the improvement of land in their own cultivation, but loans
from private persons for this purpose arc obtainable as a rule only on
terms quite disproportionate to the value of the improvements. These
are also almost invariably made on land in the investor’s own possession,
not in that of his tenants. The magnificent irrigation systems of India,
the drainage works of Bengal, and the relatively small amount that
hag been advanced by Government as improvement loans are almost
the only instances where public funds have been definitely devoted to
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this end. The demand for capital for land improvement has hitherts
perhaps been modest ; but the stimulus afforded by the various provin-
cial " Agricultural and Industrial Departments, especially in Madras,
has led to the introduction on a small, but rapidly incressing, scale of
modern appliances to.geplace labour, improve cultivation, or supply
irrigation water. Towards the provision of working capital for ulti-
vation, something has been done by the co-operative movement, ini-
tiated and fostered throughout by Government action, and far more
may be hoped from it in the future. But the no less urgent necessity
of relieving the ryot from the enormous load of deht, with which he
has been burdened by the dearness of agricultural capital, the necessity
of meeting periodic demands for rent, and his social habits, has hitherto
been met only to agvery small extent by co-operative organisation.

7. It is impossible to pass from this brief sketich of the agricultural
position without some allusion to the rise in
the rate of wages and the growing scarcity of
labour in most parts of the country. The rise
in the cost of labour is due mainly to the increased demand, but in
some places to the decline in the labouring population consequent on
the ravages of plague during the past twenty yefts and on famine in
the last decade of the nincteenth century, although we do not forget that
the population asa whole increased by somce twenty millions between
1901 and 1911, This period of distress was followed by a sequence
of more favourable seasons combined with higher world-prices. This
prosperity in its twrn led to greater expenditure by Government, rail-
way companies, and private enterprise, necessitating increased employ-
ment.  Simultancously, the increase in world-prices, which became
effective in India owing to the rapid extension of commnunications,
brought the cultivator more money, and the consequent rise in the cost
of living furnished an additional argument to the labourer in his claim
for higher wages. This rise tells heavily on those sections of the popu-
lation which are not benefited by the increased agricultural and indus-
trial production, and has accentuated the tendency of the village artisan
to migrate to the towns, where better pay is obtainable.

8. The export trade from country districts generally suffers from
the cxistence of an undue number of middle-
men, who intercept a large share of the profits.
The reasons for this are various. In the first
place, it must be remembered that a great number of Indian cultivators
are indebted to a class of traders who not only lend money, but lend,
purchase, and sell grain, and sell such articles as cloth, salt, and oil to
small consumers. The position of a peasant farmer, with grain, seeds,
or cotton to sell, and at the same time heavily indebted to his only
possible purchaser, effectually prevents him from obtaining a fair
market price for his crop. Even where the farmer is not burdened
by debt, his business with the dealer is still very often on a per contra
basis, his purchases and sales being alike reckoned in cash in the dealer’s
books, at a rate which is not always known to'the customer at tho time,

Labour am: wiagos in rural
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‘he farmer, -owing partly te poverty and partly to the extreme sub-
division of land, 18 very often a producer on so small a scale that it is
practically impossible for him to take his crop to the larger markets,
where, he can sell at current market rates to the agents of the bigger
firms. This is especially the case in Bengal, Bihar and Orissa, and
the United Provinces. Here most of the articles of export are purchased
from local dealers by the exporting agencies. The larger markets are
usually frequented by an unnccessary number of brokers and touts ;
and there are almost always one or more intermediaries between the
purchaser who moves the grain to the point of consumption or export,
and the producer or other person who actually brings the crop into the
market. The market rules and organisation do not «usually provide
means for preventing or punishing fraudulent traée methods; while
the multiplicity of the local weights and measures, and, in many cases,
it must be added, the natural desire of the seller not to be the only person
defrauded, contribute still further to an undesirable state of affairs.
Complaints are frequent, but all parties accept what appears to them
the inevitable. But, where a better organisation has been established,
the ryots thoroughly appreciatc the benefit. A better market system,
co-operative selling, Bad education are the most promising remedies.

Effect of Imports.

9. Such are some of the far-reaching effects on country life of the
increased flow of exports from India. The
greater number and variety of imports have
also had their influence, though in a less marked
degree. Vessels and implements of iron, brass, and copper are now
commonly used in the villages, and their price is within the reach of
almost all classes. Petty articles of domestic use or personal ornament,
such as scissors, mirrors, bangles, and the thousand and one cheap
and glittering trifles with which the rural huckster decks his stall, have
poured in from abroad. Drugs and patent medicines of all kinds, Indian
and foreign, command a ready sale. Sewing machines arc found nearly
cverywhere, and bicycles are in ever-increasing demand.

The effect on small industries in India has been considerable, but
has not always been in the same direction. The import of brass sheets,
for example, has reduced the demand for the services of the brass founder,
but has greatly extended the business of the maker of brass hollow-
ware. Cheaper iron obtainable in convenient sections has helped the
cultivator to buy more and better carts, and has diminished the cost
of many of his indigenous implements. The position of the village
artisans is changing. The tendency is for them to lose their status as
village servants, paid by the dues of the village community, and to
become more ahd more ordinary artisans, who compete freely among
themselves for custom ; in some cdses, notably that of the village leather
worker, they are disappearing under the competition of organised
industries. The influx of mill-made piece-goods, not only of foreign,
but of Indian manufacture, had before the war cheapened the price

Influence of imports on
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of cloth in comparison with other commoditics and had enormously
extended its use by the poorer classes, but had, at the same time, pre-
judicially affected the communities of weavers scattered over the country
in the towns and larger villages. In India a far greater degree of resis-
tance has been offered %y the hand loom to the aggressions of the factory
than in England. This is attributable to the great number of specialised
types of cloth of which slow-moving Indian custom decrees the use;
to the fact that the demand for many of these is on so small a scale,
while the types themselves are so special, as to render it difficult for
the power loom to produce them at a profit ; to the faithfulness of the
weavers as a caste of their hereditary trade, and their unwillingness,
especially in th® smaller towns, to take up factory work; and to a
Iess extent, to theoney locked up, on a vicious system it is true, in the
financing of the weaver by his patron and incubus, the money-lending
cloth merchant. ’
10. The cffect of the use of imported and factory-made articles on
the standard of comfort of the rural population
sm“"’,,;',::‘,x affected o5 been, however, generally sxgna]l?l. The
poverty of the Indian peasant precludes most
novel forms of expenditure, while lack of education and the prescrip-
tions of custom make him slow to accept any innovations in his food
or clothing, or.in the habits of his daily life. But the enormously ex-
tended use of cotton cloth, especially of the finer counts, of woollen
clothing, the introduction of kerosene oil, matches, collapsible umbrellas,
and of better and cheaper cutlery and soap, have added appreciably
to the comfort of the people. .

The increase of exports and imports has facilitated the provision of
funds for communications. The cxistence of these communications
has itself had an educative effect on the people, has gradually helped
to render labour more fluid and incidentally more costly, and has added
to the sense of political unity among the more educated classes.

This rough sketch may serve to illustrate the effect of modern indus-
trial and commercial development on the rural areas which furnish
most of the raw material of Indian trade and industry and, so far, almost
all the markets for the latter ; and we may now turn to a study of some

of the principal centres of industry where its progress is most readily
discernible.



CHAPTER If. «
Some Industrial Centres and Districts.

11. The great dissimilarities of soil and climate and the diverse causes
. . which have affected the development of the
Diversity ;'.mr‘f::h'“ various parts of India are responsible for wide
and striking inequalities of efonomic conditions.
"The stony, arid Deccan uplands, where the precarious rainfall will
scarcely allow the thrifty Maratha farmer to hope for a good harvest
even in one year out of two, afford a marked contrast to the rich alluvial
plains of Bengal, a land that has little to fear from the seasons but
occasional floods. The canal zones of the Punjab, with their secure
crops of wheat and oil seeds, are intermixed with the desert plains of
the bark, that yield hardly more than a scanty pasturage for camels
or cattle. Only a very few miles away from large and prosperous
ports or busy mining districts are wide stretches of jungle or sandy
deserts. A mere general outline of the economic position in India would
be of no value for the purposes of this report, while to delinecate the
whole picture in detail would be impracticable. The most convenient
way of presenting the commercial and industrial conditions of the
country, as a basis for our proposals, is by a description of selected areas
or centres as specimens of economic development, in which the factors
with which we have to deal appear in varying circumstances and degreocs.
Prominent among these are the great citics of Bombay and Calcutta ;
up-country manufacturing towns like Cawnpore ; distributing markets
like Declbi; the cotton and jute tracts, where machinery and markets
have been gradually called into existence to deal with important com-
mercial crops ; the railway workshops; and the coal and iron districts
of Bengal and Bihar. These are alike characterised, in a greater or less
degree, by the presence of large traders and leaders of organised indus-
try, accustomed to buy and sell or to manufacture on a wholesale scale
and in close touch with the conditions of world markets and world indus-
tries ; of aggregations of capital ; of groups of factories and bodies of
semi-skilled or unskilled labourers, who have migrated thither, tem-
porarily or permanently, from distant places, leaving the homes and
small farms which they often still possess to the care of their families or
relatives ; and of larger or smaller engineering works, which have sprung
up to supply the needs of organised industries and require the services
of gkilled mechanical engineers and artisans.

12. A characteristic feature of organised industry and commerce in
The large ageney firms, all the chief Indian centres is the presence of
The targe the large agency firms, which, except in the
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case of Bombay, are mainly European. In addition to participating in
the export and import trade, they finance and manage industrial ventures
all over the country and often have several branches in the large towns.
The importance of these agency houses may be gauged from the fact
that they control the majority of the cotton, jute and other mills, as well
as of the tea gardens and the coal mines. This system originated and
has still continued owing to the ability of these houses to furnish financial
help to industries ; it also owes its existence to some extent to the diffi-
culty, in the case of companies under European control, of finding among
the relatively small class of leading men of business available in India
directors, especially managing directors, who will remain in the country
long enough to guarantee the continuous supervision requisite for the
successful conduet of such businesses. An agency firm as a rule comprises
several partners, some of whom are taking their turn of duty in India,
while the others attend to the firm’s affairs in London or elsewhere,
There is no doubt but that the system is in many ways well adapted
to present conditions in India, and has a far greater list of successes to
its credit than can be shown by ordinary company management under
individual managing directors. We are much impressed by the strong
evidence of the high financial prestige possessed_ by the better-class
agency firms, and of the readiness of the investing public to follow their
lead, a position only reached, we recognise, by a policy, extending over
many years, of efficient management, cautious finance and watchful
attention to the interests of client enterprises. Nevertheless, they have
not escaped criticism as being unduly conservative in their methods of
business and as exhibiting undue reluctance to embark on new ventures.
They have been charged with lack of enterprisc and an unwillingness
to follow up lines of development naturally procceding from the expan-
sion of operations in their own specialised industries. In other words,
they have been inclined to develope commerce rather than industries,
and have thus been at times less helpful than might have been the case,
in clearing the wédy for continuous industrial progress.

In recent years, however, a new spirit has arisen, evoked by the genius
of a few men who have boldly faced the industrial needs of India and
have not been deterred by the large scale on which it is necessary to start
operations. They have instituted such thorough preliminary enquiries
that they have been able to pt the conclusions reached with confi-
dence and, when these were favourable, to act upon them. The success
which they have achieved as a result of the scientific methods adopted
has encouraged others to similar efforts, and these have been further
stimulated by the war, which has clearly demonstrated the vital neces-
sity for industrial development and has, temporarily at least, lessened -
foreign competition,

Calcutta.

13, The large centres are not numerous, and are of such importance
to the surroundingdistricts and so decidedly differentiated from them as
to warrant a more detailed and individual description.
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Caloutta, in spite of the position and consequent expense of the port
120 miles from the open sea and on a dangerous river, has immense,
natural advantages in its situation on the estuary of the mighty river
system which traverses the fertile and populous plains of Bengal, and in
the fact that it is the undisputed centre of the  Breat jute, tea and coal
industries,

14. Jute was apparently first shipped from Bengal in 1795 by officers

of the East India Company secking an Indian

The juts indusiry. substitute for hemp, but it was not until 40
years later that pure jute yarn was made and sold in Dundee. Subse-
quent exports of the raw material grew rapidly, especially during the
Crimean and the American Civil wars, when supplieg of Russian flax
and hemp and of American cotton respectively were cut off from the
European markets, until in 1908-09 they totalled 8’§3,955 tons ; there-
after they have shown some tendency to decrease. In Bengal the hand-
loom industry assumed considerable proportions in the first half of the
19th century, and, as late as 1850, the value of the manufactures exported
exceeded that of the raw jute ; but it was not until 1855 that the first
machine-spinning mill was erected at Rishra near Serampore, followed
after four years by the first power-loom factory at Barnagore just out-
side Calcutta. In 1881, 5,000 power looms were at work in Bengal ;
in 1891, 8,000 ; in 1901, 16,000 ; and in 1911, 33,000 in 59 mills, while
the latest figures available (1916-17) show 71 mills running with 39,404
looms and employing 260,199 persons. The paid-up capital of these
concerns, including debentures but excluding reserves, amounts to 13}
crores of rupees and 2} million pounds sterling ; and themills now manu-
facture over 1,000,000 tons of the raw material annually. Jute manu-
factures exported in 1913-14* reached a total value of 281 crores of
rupees for all India, while in the same year exports of raw and manufac-
tured jute together were valued at 59 crores, or almost 25 per cent. of
the total exports of Indian merchandise. Including India’s internal
consumption of jute manufactures, the annual average value of the
jute trade to Bengal has been computed at 60 ctores of rupees, or
£40,000,000 sterling at the pre-war rate of exchange. The association
of the Calcutta jute industry with the east coast of Scotland has through-
out remained intimate. The majority of the European staffs are of
Dundee extraction, and most of the experts in the managing firms are
Scottish. A few jute mills are driven by electric power generated from
coal, and the plant is usually of an up-to-date type and maintained at a
level of efficiency which is relatively high for India. The average jute
mill is generally, it must be remembered, on a larger scale than the
average cotton mill, .

15. The mills draw their labour mainly from Bihar and Orissa, the

United Provinces, the northern districts of
Latour in the lute mils. 1 dres and Bengal. The Bengali is taking a

* We have taken tho Jatost figures available, oxcept in cases where obviously the
figures are seriously affected by war conditions ; e.g., exports and imports, and in some
cases railway transport.
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smaller and smaller share in the openings for 1 labour \7
by the mills. Some interesting proofs of this tendency are cited in a
note placed before us in Caleutta, from which we take the following
particulars. In a Government report on labour in Bengal (1906), it is
stated that 20 years egrlier all the hands in jute mills were Bengalis,
but that at the date of the report two-thirds of them were-immigrants,
At the present time about 90 per cent. of the labour is imported. A
census was taken in 1902 by the managing agents of four mills in Garulia,
Bhadreswar and Titaghur. Another census was taken by the same
managing agents in the same areas in 1916, the mills having meantime
inereased to seven. The result showed 28 per cent. of Bengali workers
in 1902, and 10 per cent. only in 1916. The shortage had been supplied
from the Northexy Circars. 1t is significant that there were 350,000
more immigrants 1n 1911 than in 1901 in Calcutta, the 24-Parganas,
Howrah and Hooghly. In the 24-Parganas in particular, the number
of immigrants had increased by 176,000, or nearly 80 per cent.

The mill workers are in almost all cases recruited by and employed
under a class of men known as sardars, usually themselves of similar
origin to the labour they supply. Some mill-owners complained to us
of this system, which is an obstacle to progressive management, and does
not conduce to industrial peace ; but they professed their inability to
alter matters. The labourers live as a rule in what are known as bustis,
collections of huts in the neighbourhood of the mills, which are neither
owned nor leased as a rule by the mill management, but are often the
property of the sardars. This last is an eminently undesirable practice.
In these bustig the workers are poorly housed among surroundings
usually insanitary and unpleasant, though praiseworthy efforts to im-
prove matters have been and are being made on an increasingly large
scale by mill-owners, who have erected dwellings on or near the null
premises for a proportion of their labourers. The latter are ready enough
to avail themselves of the accommodation provided. The position of
mill labour in genesal and the housing question in particular, form the
subject of Chapter XVI. Specimen wages of jute-mill operatives in
June 1918 are exhibited in the statement below. The figures are in
1pees per mensem :—

Cardors, Rovers, Spinners. Shifters, Windess.
9 12 143 1n 18
Beamers, Weavers, Mistries. Coalies,
22 27 30 13 R

Wages aro paid weekly, ono week in arrears.

Mill-owners complain of the unwillingness of their labourers to respond
to the stimulus of higher wages ; the latter do not as a rule increase their
,output when engaged on piece-work, but merely work fewer days in the
week. The reasons for this were investigated in some detail by us.
We have little doubt but that the long hours passed in the uncongenial,
if not unhealthy, surroundings of a factory, from which the labourer
returns at night to a dirty, crowded and insanitary hovel, where his only
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relaxations are found in the liquor shop and the bazaar, are most un-
attractive to a man accustomed to rural life, and it is only the congestion
existing in his native district and the desire to earn higher wages for a
time, that lead him to submit to such conditions. The mill workers of
Bombay and Calcutta do not for the most part remain permanently
at the mills, but return after a longer or shorter period to their native
villages, though they eventually drift back in many cases to the mills.
This practice affords a much needed change from the conditions under
which the labour force lives and works, conditions which can never
create a skilled and steady class of operatives. {The labourers are, more-
over, almost entirely uneducated ; the facilities for the education of
their children in the villages from which they come ars, it is belioved,
quite inadequate ; whilst in the neighbourhood of thg mills, for children
who are taking their share in mill labour, they exist only in the few
cases where they have been provided by enlightened employers. More
will be said in a later chapter regarding the problem of the education
of juvenile factory workers ; it is sufficient here to point out that, with-
ont: education, a standard of comfort that will respound to the stimulus
of decent housing and lead to a desire for increased carnings is not likely
to be attained. '

16. Tt is a noteworthy fact that Bengali, or indeed Indian, capitalists
_ have taken very little part, otherwise than as
"‘":h:‘}:a 'i’xd::t‘:y..m ™ mere investors, in the starting, and none at all
in the management of jute mills. The step
from trading in and financing cotton to its actual manufacturc ‘was
readily taken, with the help of English textile experts, in Bombay,
where the weaving of the local staple by hand was a prominent industry
hefore the import of mill-made goods. Similarly in Bengal the weaving
of jute fabrics was an important industry in the first half of the last
century and, until very recently, the initial collection and finance-of jute
were mainly in Bengali hands; but in Caleutta the Bengali merchant,
who had settled there to take his share in general trade, was apparently
nnable to pass on from that stage to manufacture and, even in his com-
mercial business up country, he is yielding ground to the more enter-
prising Marwari trader from Rajputana.

There is another reason which may perhaps have contributed to this
failure on the part of the Bengali to take advantage of his position.
British capital and expert skill have been freely poured into the Calcutta
jwte industry owing to the advantages of its location, while, for almost
40 years past, the industry in the United Kingdom has stood still, in
point at least of the quantity of jute consumed.

17. The existence of jute mills, of tea and jute cultivation in Assam
and Bengal, of busy river traffic and a great "
port, and the neighbourhood, in more recent
years, of coal mines, have led to the establigh-
ment of engineering firms, some of considerable size, in or near Calcutta,
the number of which in 1915 was stated to be 27, with 12,000 employés.

19
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There are also in and around Calcutta various neous factories,
the most important being the flour and paper mills, the labour supply
of which is recruited and organised on the same basis as that of the jute
mills, A noteworthy feature of Calcutta industrial life, which has
become much more promginent in recent years, is the number of small
organised industries recently taken up by Indians, such as tanning,
pottery and pencil making ; also the many small power factories for oil
milling and rice husking owned by them. The rapid increase in the
number of these latter leads to the belief that they earn a profit, though
the conditign of their plant usually leaves a good deal to be desired in
point of efficiency. :

18. The sea trade of Calcutta in normal times is carried by certain
Sea-borne and inland trads, regular lines, and by a number of tramp steamers
and a few sailing ships. The number of vessels

entered and cleared from the port of Calcutta in the year 1913-14 was
999, of 3,077,199 tons burden. The figures for imports and exports
of private merchandise in the same year were (in thousands of rupees):—

Chief heads. Value.
Imports.
Cotton manufactures . . . . . . . 28,8714
Twist and yarn . . . . . . . . 95,44
Met_g]a and ores . . . . . . . . 9,86,17
Sugsr . . . . . 6,46,73
Mackinery and mill work . . . . . . 3,20,61
Oils . . . . . . . . . . 2,05,66
Hardwaro . . . . . . . . . 1,42,31
Total undor all heads . . . . . . o THAN2
Eaxports,
Jute manufactures =~ . . . . . . . 28,20,24
Jute, raw . . . . . . . . . 28,03,44
Tea . . PN . . . . . . 10,565,715
Hides and skins . . . . . . . . 8,47,59
Grain, pulse and flour . . . . . . . 6,85,60
Seeds . . . . B . . . . . 3,59,07
Total under all heads . . . . . . . 98,50,27

A vast amount of traflic passes down the Hooghly by river steamer
and country boat : the two principal river steamship companies own
204 steamers and 313 flats. The total merchandise thus brought into
Calcutta in 1913-14 was 1,126,000 tons, the leading lines of goods being
raw jute 334,000 tons, gunnies 188,000 tons, and rice and paddy 198,000
tons. The Eastern Bengal and the Assam Bengal Railways share with
the river craft the trade of the fertile and densely populated jute and
rice districts of northern and ecastern Bengal. The Bengal-Nagpur
Railway traffic consists mostly of coal and of seeds and food-grains from
.Orissa and the Central Provinces. The East Indian Railway, which is
the largest system of the three that terminate in. Calcutta, imports
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food-grains and seeds from northern India and south Bihar, and handles
the bulk of the coal traffic. The total volume of the rail-borne trade of
‘Calcutta in 1913-14 reached 10,389,000 tons, of which imports amounted
to 8,605,000 and exports to 1,784,000 tons.

A large share of this trade is in the hands ofea class of Indian, mainly
Marwari, merchants, who as a rule have not hitherto directly handled
oversea imports (except piece-goods, cheap iron and galvanised sheeting)
or exports, but have carried on their trade in import and export goods
through European houses. These latter export country produce and
manufactures, the greater proportion of which is, however, in the case
of- the largest firms, purchased by their own agents up country, and
import piece-goods, metals, machinery, sugar, eto. <The export trade
here, as in other large Indian ports, is financed bycthe exchange banks,
who purchase the bills which exporters draw on consignees or their
bankers or agents in other countries, and to a certain extent by large
importers direct.

Bombay. .

19. The city of Bombay owes its origin to its geographical position
and to its magnificent harbour, which gradually
became a collecting centre for other ports on
the west coast and for the relatively small strip of land between the
Ghats and the sea. During the closing years of the Maratha power,
the contrast afforded by the peace and security of Bombay with the
disturbed Deccan was responsible for a great addition to the wealth and
population of the city. The introduction of a more settled rule in the
country above the Ghats was almost immediately followed by the making
of a road over the Bho: Ghat to Poona. From that time . progress in
communications between Bombay and the country to the north and east
has been continuous ; and it is now connected with Gujerat and north-
ern India by the Bombay, Baroda and Central India Railway, and with
the Deccan, Central India, the Gangetic plain, Calcutta and Madras by
the Great Indian Peninsula Railway. Bombay thus receives a large
quantity of country products of all kinds, of which by far the most
important is cotton ; it lacks the advantages which Caleutta possesses
in its proximity to the coal fields and in the river system of Bengal,
though its harbour opens directly on the sea and affords greater possi-
bilities of improvement, of which full advantage is being taken. The
traffic in and out of Bombay over the railways in 1913-14 was (in
° thousands of tons) :—

Trade and communications.

Inward . . . . . . . . . . 3,230
Outward . . . . . . . . . L642
Amongst the principal items were (in thousands of tons) :—
Imports. . Exporta.
Raw cotton . . . . 620  Cotton manufactures . . . 98 "
Oilseeds . . . . . 084  Metals and machinery . ., . 229

Wheat and flour . . . 824 Sugar .
14
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20. The principal industry of Bombay is the spinning and weaving of

fust cotton, of which, however, it possesses by no
The cotton i . means the menopoly which Caleutta can claim
in the case of jute manufacture. An account of the origin of the Bombay
cotton industry will be found in Chapter VII. 1In the year 1916 there
were 266 mills in India, containing 6,839,877 spindles and 110,268 looms
and employing an average number of 274,361 hands daily ; of these
Bombay itself possessed 86 mille, 2,984,575 spindles and 53,205 looms,
and the persons employed numbered 118,303. Catton spinning and
weaving, though India’s share in the industry is mainly confined to the
lower counts, require finér manipulation than the process of jute manu-
facture, and demand more skill on the part of the operatives. Though
the first Indian cot®®n mill was opened in Calcutta and other attempts
have been made since to establish a cotton industry there, these, with
few exceptions, have been far from successful. Calcutta is no doubt less
favourably situated in respect of the cotton tracts generally than Bombay,
although much of the cotton consumed by the latter reaches it from
places as distant as those from which Calcutta draws its supplies, while
Bombay is at a disadvantage in respect of fuel, a deficiency now_to some
extent supplemented by water power.

21. The Bombay mill operative, whether owing to his training or
not, is more skilful and intelligent than the
Labour in the cotion mill. g} ori immigrant into Calc?ltta, though
probably no better educated, while heis more tolerant of uncomfortable
surroundings than the Bengali labourers, who possess a relatively high
degree of intelligence. The wages of mill labour are higher in Bombay
than in Calcutta and have been raised appreciably since 1914. Sample
rates, including a war bonus, for Bombay in the year 1918 were (in
rupees and annas per mensem) :—

Drawer (cardroom) . . . . . . . . 23 6

Reeler . . . . . . . . .17 4

' Warper . . . . . . . . .40 8
Rover . . . . . . . . . .24 1

Doffer (cardroom) , . . . . . . .12 10

. Weaver . . . . . . . . . 46 15

Although wages are higher in Bombay, local conditions, so far as
they affect the housing of labour, are more difficult in the island of
Bombay than round Calcutta. The Calcutta mills are spread out over
a long stretch of'land on both banks of the river, and the labourers live,
as we have seen, in bustss, or collections of single-storeyed huts. Owing
1o the lack of space in Bombay, the mill hands live in chawls, buildings

* several storeys high divided into a number of single-room units, which
are too oftéen overcrowded. This congestion has intensified the effects °
15
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of plague, an ever-recurring factor in the problem of the industrial
labour supply. N

The labourers, consist mostly of Marathas from the Deccan and
Konkan, a small section of Konkani Mahomedans and Julhais (the
Mahomedan weaver caste), with a few men from Central India. The
first two classes are usually cultivators of holdings too small to afford
them a subsistence, and heavily indebted to the village money-lender.
This habit of indebtedness adheres to them in Bombay, where they,
in common with other mill hands, are usually deeply in the books of petty
money-lenders. The few mill hands from Central India and the Julhais
are far more careful with their money and work harder. The former
indeed are rarely in debt and occasionally even iend to their weaker
brethern. There is more specialisation in different departments of the
mill by workers of particular castes or origin than in Calcutta. The
mill hands are recruited by and employed through a class of men known
as jobbers, and are paid monthly, one month in arrecars.

These remarks do not apply to the handling of goods for export and
import, and the work at the docks, which require labourers of a different

type.

22. Among the main industries of Bombay, other than the cotton
Other industries. mills, are the engineering shops, which have
sprung up here for the same reasons as at
Calentia, though they are less extensive and numerous. The more
important concerns numbered 12 in the year 1915, the largest of which
employed over 800 hands. There were in addition two silk mills, four
flour mills, and a considerable group of tanneries producing half-tanned
leather, with one large tannery and leather factory employing about
500 hands.

The disadvantage under which Bombay for so long laboured, owing
to its distance from the coal fields, has recently becn largely reduced by
the facilities which the proximity of the Western Ghats affords for the
generation of hydro-clectric power. This has been utilised by the enter-
prise of a great Bombay firm, whose hydro-electric works at Lonavla

. produce 42,000 horse power and deliver it at a charge of -5 annas per
unit, where motors are supplied by the mills, and 55 annas, where they
are found by the hydro-electric company. Other schemes on an even
larger scale are under construction and in contemplation.

23. The sca trade of Bombay, in addition to ordinary country pro-

gea trade. duce, consists mainly of the expert of raw

, cotton and of locally manufactured yarn and -

piece-goods, and the import of foreign piece-goods and yarn, sugar,

‘metals, wachinery and miscg]la.neous articles. The figures of imports
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" into and exports from Bombay by sea in 1913-14 under the leading heads
for-trade were as under (in thousands of rupees) :—

Chief heads. . Value.
. Imports.
Cotton manufactures . . . . . . 18,51,50
Cotton twist and yarn . . . . . . . 1,49,53
Silk manufactures and yarn . . . . . . 2,26,05
Wool manufactures and yarn . . B . . 1,62,89
Metals and ores . . . . . . . . 7,16,69
Machinery and mill work . . . B . . 3,08,88
Hardware .* . . . . . . . . 1,32,02
Sugar . . e, . . . .. . . 383,78
Oils . Lo . . . . . . . 1,34,35
Total undor all heads . . . . . . 04,18,99
Ezxports.

Cotton, raw . . . . . . . . 29,70,81
Seeds . . . . . . . . . 12,5498
Cotton twist and yarn . . . . . . . 9,21,00
Cotton manufactures . . . . . . . 1,17,90
Metals and ores . . B . . . . . 1,10,21
Total under all heads . . . . . . . 74,46,30

The railway connection with the docks was until recently very incon-

venient, necessitating a double handling of goods ; and the transport of
cotton by carts to the Cotton Green at Colaba and back agzin to the
mills or docks adds to the cost and congests the strects. Matters will
be much improved when the new scheme for direct connection between
the railways and docks, involving the construction of extensive storage
accommodation and the transfer of the Cotton Green to the neighbour-
hood of the docks, has been completed.
" The principal shipping lines are much ‘the same as those of Calcutta ;
in addition, there are the pilgrim traftic to the Hedjaz and trade to the
Persian Gulf, in which Indian firms share largely. The coasting trade
with Karachi, Kathiawar, the Malabar coast and Goa is of some import-
ance. Indian-built sailing craft participate in this and also visit the
Persian Gulf and the coasts of Arabia and East Africa. In the year
1913-14 the number of ships entered and cleared from the port-of Bombay
was 1,536, with a tonnage of 3,837,111

24. The trade of Bombay is shared by Kuropeans, Parsees, Bhatias,

Khojas and Banias. It is financed by banking
Share m&:’ Indians in oo oncies similar to those in Caloutta, branches

’ of the same banks being, with fow exceptions,

found in both citics. The mills obtain a certain proportion of their

. finance in the form of deposits from the public. Bombay as a financial

centre has been and is still prone to speculation and the movements of

the cotton market and of stocks and shares are always active andssome-.

times violent. There are, as in Calcutta, a number of firms and indivi*
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duals doing exceedingly remunerative business as brokers in articles of
merchandise, insurance, freight and exchange, as well as in stocks and
shares.

The most noteworthy difference between the two cities is the large
share taken by Indian merchants in the trade and industry of Bombay,
a subject which is treated in greater detail in Chapter VII. Indians
predominate in the share market, as mill-owners, and as importers of and
dealers in country produce and cotton brought into Bombay from the
rest of India. The foreign export and import trade is, however, still
mainly in European hands, though a certain number of ships are owned
by Indian firms, and Indians are also active in the freight market. The
Indian element in banking is much stronger in Bombay than elsewhere ;
there are several banks with Indian directors ; ancf'they are also found
on the Board of the Presidency Bank.

The Benga! Coal -Field.

25. The coal ficlds of Bengal and Bihar include all the principal coal
mines of India, the remainder being situated in Assam, the Central
Provinces, the Hyderabad and Rewah States, the Punjab, Baluchistan
and the State of Bikaner. The raisings in"the Raniganj, Jharia and
Giridih coal areas, which may conveniently be described as the Bengal
coal field, were in the calendar year 1917, 16,563,990 tons, out of a total
output for the whole of India of 18,121,918 tons. The movements from
the Bengal coal field were in 1914, when trade and industry were still
flowing in their ordinary channels, to Calcutta 5,353,844 tons, to Bombay
535,806 tons, and to the United Provinces 1,253,068 tons. The import-
ance of this area to the industrics of India is clear from the above figures.

The proportion of the total output of coal consumed by railways has
remained almost unchanged for a number of years past and, since 1907,
has not been higher than 33 or lower than 28 per cent. A more accitrate
census of coal consumption than in previous years was attempted in
1916. Though these figures were largely affected by the war, it is of
interest to notice that 33-6 per cent. of the output was taken for rail-
ways, 16:7 for bunkers, 56 for jute and 5-5 for cotton mills, 5-1 for iron
and brass foundries and engineering workshops, and 36 for inland
steamers. Other heads are comparatively small, but no less than 12:6
per cent. was consumed at the collieries or wasted, and a similar quantity
was taken up for use in small industries or for domestic consumption,

“almost entirely the former. .

The Bengal coal field in 1917 was worked by 153 joint-stock com-
panies, of which the paid-up capitalisation in shares and debentures was
Rs. 672 lakhs. There were in addition many mines owned privately
by syndicates and individuals. -

26. Coal was first mined in Raniganj for other than local require-

Methods of working. ments in 1854 when the East Indian Railway

) . ] entered the Bengal coal field. The industry

is at the present time by no means entirely in the hands of Huropeans,
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though they are responsible for the working of most of the largest and
best developed mines. The majority of Indian enterprises consist of
small pits or inclines ; where they possess pumps or winding gear, these
are usually worked by small engines witkr vertical boilers. Such concerns
are readily closed down #f prices fall too low, and are as readily started
again when the market improves. The technical development, however,
wjkich has been attained by the better-class mines, is a striking feature
of the Bengal coal field and one of its main points of interest to students
of the organised industries of India. A number of mines are now elec-
trically operated, and two groups at least are provided with central
electric generating stations, while considerable further developments in
this direction are® contemplated. Sandpacking to prevent subsidence
is now practised % some collieries. Mechanical screening is largely
in use ; acrial ropeways are working in several places ; and the difficulties
caused by the locking up of coal under the numerous railway sidings
that traverse the various fields will, it is hoped, be solved satisfactorily
before long. Coke is-produced in all parts of the area, especially the so-
called soft coke, about 500,000 tons of which are made per annum, as a
rule by the smaller proprietors, by burning low-grade coal in heaps in
the open air. Coke is also largely made by the wasteful process of burn-
ing in open-top rectangular kilns. ‘The first by-product coke ovens were
started at Giridih. There are now several other such installations on
the field,” producing coal tar and sulphate of ammonia, the latter with
the help of imported sulphur. There arc in addition a quantity of non-
by-product patent dvens. It may be noted in passing that a coke,
- which will readily ignite and can be used in the Indian domestic fireplace,
is urgently needed, and might, if a suitable cheap type of fireplace be
also introduced, lead to a sensible decrease in the amount of cattle dung
uscd as fuel, at any rate in the districts surrounding the coal fields.

The coal royalty owners are the local zemindars who under the Per-
manent Settlement are the owners of mineral rights. They are at present
a class of mere rent chargers who take little interest in the working of
their property, although great waste occurs, especially in the mines
managed by the smaller interests.

The so-called first-class coal of the Bengal field rarely contains less
than about 12 per cent. of ash, but it generally forms a strong coke suit-
able for blast furnace work, and any serious development of the metal-
lurgical industries in this region will probably result, and that before
long, in a relatively heavy attack on the visible resources. The questio
of encouraging and even compelling econoniy in mining and coking wil
soon be forced on the attention of the authorities.

27. The labour on the mines is partly drawn from neighbouring
Labour on the coal field.  Villages, partly from the more distant areas of

Chota Nagpur. The average daily number
of labourers employed in the Bengal coal field in 1916 was 135,093 ;
the average daily wage per head was 7-6 annas; and the annual raisings
per head of labour employed below ground were 169-4 tons.* The

* For all India. ’
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gupply of labour is at present insufficient and intermittent ; and is
liable to be seriously affected by a good harvest or by an outbreak of
epidemic disease, to some forms of which the coal fields have in the past
been liable. Only a small proportion of the workers, except in the case
of one or two old-established concerns, reside fermanently at the mines.
The rest are usually small cultivators or agricultural labourers, who
return to their villages for the cultivation and harvesting of their crops.
But a new generation of workers is growing up, which can be induced to
settle down as resident labour near the mines, especiaily if suitable
accommodation be provided. Though constant efforts are being made
to artrive at the ideal workman’s dwelling, finality is far from having been
reached, and changes of type are still frequent. The worker himself
undoubtedly prefers separate huts, if possible with a*small plot of garden
ground. The objection to this is, of course, the expense involved, and
the only area in which we saw scparate huts provided on a large scale
for organised labour was the Mysore gold field.

28. The Bengal Iron and Steel Company at Kulti and the Tata Iron
and Steel Company at Sakchi are most import-
ant industrial enterprises in close connection
with the Bengal coal field. .

The works of the Bengal Iron and Steel Company, unlike the Tata
Company’s works, have grown up gradually. They were originally
started in 1875, but had a somewhat chequered history, and did not come
into the hunds of the present Company till about 1889. The poor quality
of iron ore previously used was largely responsible for the failure
of the Company to make steel at a profit in 1905 and onwards, but the
managing agents, after nearly 20 years’ unremitting labour, have now
put the concern on a paying basis, a result to which the discovery of a
body of better-grade ore greatly contributed.

The works have been extended and remodelled. They contain four
blast furnaces, each with a possible output of 80 tons of pig a day. About
half the coke required is made by the Company and the balance is
purchased locally.

The steam is generated in boilers fired by the waste gases from the
furnaces. The output of pig iron, under normal conditions, is-about
10,000 tons a month. Since November 1917, one furnace has been
turning out from 1,200 to 1,500 tons a month of ferro-manganese, which
ig exported to Europe and America for war purposes. The works
‘contain a large foundry making pipes up to 12 inches in diameter,
bends, columns, fencing sockets, pot sleepers and chairs, and are
capable of producing castings up to 20 tons in weight, The Company
employs about 10,000 men.

29. The Tata Iron and Steel Company was formed in 1907 and

~  commenced active operations about five years

The "go,:,':."n;.“ Ste¢! Jater. It owns iron mines at Guruma.siniyand

clsewhere in India; limestone quarries at

Panposh in the Gangpur State and at Khagssbahal ; magnesite deposits in
. 20 : .
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the Mydore State ; and nine large coal mines, four of which are located
on the Jharia field and -are now producing 55,000 tons a month. The
smelting plant consists of two.large blast furnaces making approximately
360 tons of iron per day each, and three more furnaces are in process of
construction. Coke is ab present supplied to these furnaces by 180 non-
recovery Coppee coke ovens, with a capacity of 74 tons each. The new
plant under construction consists of 200 13-ton by-product recovery
ovens, and a benzol recovery plant for the coke oven gases. The steel-
making plant consists of four basic open-hearth furnaces of 50 tons
capacity, two furnaces of 75 tons capacity and a seventh furnace in
process of construction, while further extensions are now under way
consigting of twd 25-ton Bessemer converters, three electric furnaces,
two 200-ton tilting*furnaces and a mixer of 1,300 tons capacity to
receive the molten metal from the blast furnaces.

The present steel capacity is nearly 17,000 tous per month. The
rolling mills produce about 120,000 tons of rails and smaller sections
yearly. The Government of India agreed, before the works were started,
to take 20,000 tons of steel rails a year for ten years from the Company,
provided they could be produced of suitable quality and at a suitable
price ; but, on account of the heavy demands in the eastern theatres of
war, much larger quantities have been taken. The Company is now
preparing to build a 96-inch plate mill. Arrangements for further exten-
sions have also been made with a view to producing sheet sicel, plates
and strips for the manufacture of tubes. The total developments now
“under contemplation will involve an expenditure of no less than 12§
crores of rupees.

About 13,000 men are now employed by the Company and 10,000
men by contractors engaged in extensions. The mines and quarries
give employment to approximately 15,000 more. A town of 50,000
inhabitants has sprung up at Sakchi, the population of which, it is -
expected, will be over 100,000 by the time the extensions are completed. .
Suitable residences for all classes of cmployés have been erected, includ-
ing cooly lines for about 1,000 of the lowest-paid workmen. Two
institutes, a primary school, an elementary technical school and a
laxge hospital have also been provided by the Company, and a school for
girls is now under consideration.

30. In addition to the above, engineering works which cater for the

: public or for groups of mines are springing up,

Enginewing works o those at Kuraardhubi near Barakas, where
algo fire-bricks, silica and magnesite bricks are now being manufactured
for the iron and steel furnaces. Another important industry in this
district is the large pottery at Raniganj, where pipes, fire-bricks, eto.,
as well as certain kinds of pottery are produced.

The Deccan Cotton Tract.

- 3. The three most important ciops requiring industrial treafment .
_ before transport, are cotton, jute and tea,
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There are several parts of India where cotton is grown on a vonsider-
able scale, but the largest continuous area is that covering the northern
Deccan, Berar, and the western districts of the Central Provinces and of
Central India, where there are between six and seven million acres under
cotton, nearly 700 gins and presses, and 85 spianing and weaving mills.
The bulk of this cotton is exported to Bombay and Ahmedabad. When
the railway began to serve these districts, at a time coinciding roughly
with the cotton boom caused by the American War, most of the pioneer
firms were European. Comparatively few, however, of the gins and
presses are now in Kuropean hands, most of those so owned being the
property of certain large export firms. The rest belong to Indian firms
dealing in cotton, with their headquarters in Bombs&y or Ahmedabad
or to Marwari and other Indian traders carrying @ business locally ;
only a small part of the capital has been found, and an even smaller share
in the management has been taken by local capitalists or business men.
The labour in these gins and presses is seasonal and unskilled ; but the
demand for it has appreciably raised the price of other local labour, and
the need for field hands in the cotton-picking season tends to maintain
it at & high level. Fitters and engineers are fairly numerous ; the former
have usually been trained in railway workshops or mills, and are, here as
elsewhere, ready to seek their living in any part of India, wherever may
be their original home ; the latter are either passed pupils of technical
institutions, such as the Victoria Jubilee Technical Institute, Bombay,
or have learned their work in local concerns. Mills are not numerous ;
they are owned in some cases by local, in others by Bombay capitalists,
and are operated by more or less permanently resident labour. The
crop is financed partly by branches of banks with their headquarters in
Bombay, especially the Presidency Bank, and partly by Indian financiers
and dealers, who belong mostly to Bombay or other parts of India.
The inhabitants of these districts generally show a higher degree of
enterprise than the people of the adjoining non-cotton areas to the east.

The above description will also apply fairly well to the cotton areas
of the United Provinces, Gujerat, the Punjab and Madras ; except that
in Madras the gins and presses are to a somewhat larger extent in the
hands of European firms, and in all these cascs, except that of Gujerat,
the arrangements for marketing and financing ave less highly organised.

The Jute Districts.

¢ 32 The arca under jute was 2,729,700 * acres in 1917. The quantity
produced was 8,839,900 * bales of 400 lbs. each. The centres where the
large buying agencies and the machinery for preparing the jute for export
are situated are less numerous than in the case of the cotton tracts.
Much jute is despatched to Caleutta unbaled, comparatively little diminu-
tion of weight being caused by the necessary cleaning and baling processes,
while cotton is usually reduced about two-thirds in weight by the

* Fiflal forecast for Bengal (inoluding Cooch-Bihar), Bibar and Opissa, and Assam.
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refhoval ‘of the seed. The middleman is far more prominent here than
in the cotton trade, owing to the smaller size of the individual holdings
and to the necéssity for sorting, bulking and grading the insignificant
_ parcels of jute brought in piecemeal by the growers, before sufficient
quantities can be collectdd to attract the larger buyers. The fact that
much of the transport is by water also has some effect on the nature of
the trade. The main buyers up country and in Calcutta are the
employés of European dealers or manufacturers, or of rich Magwaris.
The market in Calcutta, both for local consumption and for export, is
nearly, if not quite, as active and speculative as the cotton market in
Bombay. The cultivation of jute has brought a large amount of
wealth into the efstern districts of Bengal; the local population is
intelligent and unttually well educated for India. It is strongly
averse, however, from undertakmg manual labour for hire, and the
crop is, as we have scen in the case of the Calcutta mills, handled by
an increasingly large proportion of immigrant labourers from Bihar
and the eastern districts of the United Provinces. These earn the
highest wages paid for unskilled labour in any part of rural India
except the Punjab, rates of Re. 1 and even more per diem being common
in the busy season. Th: mechanical operations for the preparation
of the crop are far less extensive and elaborate than in the case of
cotton ; artisans, cngmccls and labour of the factory type are, therefore,
much less in evidenc.

The Tea Districts of North-East India.

33. The position in the tea districts of Assam and northern Bengal
Growth of the fea industry. is very different. The area covered by the
crop 1s comparatively small, and it is grown

in otherwise undeveloped tracts ; and though it is relatively valuable
in proportion to its bulk and to the acreage on which it is grown, its.
economic and agricultural importance is less than is the case with jute
or cotton. It is genemlly accepted that the tea plant is indigenous in
Assam, where it is known to have existed in a wild state long before its
cultivation and manufacturc were seriously attempted. The first steps
in this direction, indeed, were taken not for the exploitation of the Indian
plant, but with a view to experiment with seed from China in different
districts in India. And although at an early stage attention was promi-
nently attracted to the existence of the plant in Upper Assam, for a
number of years China seed was brought over regularly and its cultivation®
was—unfortunately as experience proved—encouraged in prefergnce
to that of the Assam plant. The first samnple of Assam-made tea was sent
to England in 1838, but it was some years beford tea culture in India
became a commercial success. At the outset the investigation had
been undertaken by Government, who may in fact be said to have
pioneered the industry, but once it was proved that Indian tea could
be put on the market to compete with the China product, the real begin-
nings of the Indian tea industry were established. This may be dated
from 1852, and by 1868 the total quantity exported amounted to eight
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million pounds; after that time progress was rapid. Within recent
years more scientific methods of cultivation have largely increased
the average production per acre.; for cxample, during the quinquennium
1885-1889, the average production per acre of the 310,695 acres under
tea in all India was 291 Ibs., while in 1916, tHe average production of
the 650,823 acres under tea had increased to 566 lbs. Of the total
production, north-east India, including parts of Assam and Bengal, is
responsible for 90 per cent. and south India for 8 per cent. The total
exports by sea in 1915-16 amounted to 338,470,262 lbs ; the correspon-
ding figures for 1916-17 showed a decrease, but this was due to freight
difficulties, a large quantity remaining for shipment at the close of the.
year ; the value of exports in 1915-16 was £13,320,715. The industry
gives permanent employment to more than 630,000 ‘Jersons, while there
are also in all the tea districts considerable numbers of people who do
part time work on thé gardens.

Most of the more important gardens in north-east India are managed
and financed" by Calcutta agency firms, but recent years have seen an
increase in the number of small Indian planters and companies. Every
garden of any importance has its own factory where tea is prepared for
the market, asit is essential that the various processes should be
carried through immediately after the leaf has been plucked. The
better organised factories are elaboratgly equipped with highly specialised
plant and are under the supervision ol expert tea makers.

34. The question of labour is one of much difliculty. Speaking

generally, all the important districts have to
Labour on the tea gardens. obtain t)heir labour from considerable distances.
and this involves a heavy outlay and an claborate machinery to control
recruitment. Assam has always had to contend with special difficulties
-in view of its remotencss from the recruiting districts in the United
Provinces, the Central Provinces, Bihar and Orissa and on the east
coast ; its.importation of labour is regulated by the Assam Tabour
and Emigration Act, 1901 (VI of 1901), and, until recently, labourers
were usually imported under a contract binding them for a period to
their employers, to the breach of which penal conditions attached.
Act X1 of 1859 is, however, in force in Assam ; under this Act penal-
ties can be inflicted for breach of centract on labourers who have
received advances and wilfully refuse to carry out a contract to work.

Indigo in Bibar.

35. A word may perhaps be said in passing on the indigo industry
of Bihar. Though the indigo area of Madras is far greater in extent,
the production of its crop is but little organised. The Bihar crop, on
the other hand, is mostly grown by or for European planters, who in
some cases finance themselves, in others depend on the help of banks or
agency firms. The labowr employed is all local and of a rural type,
and the manufacturing processes do not involve the uve of much machi-
nery. The educative and economic effect of the industry is therefore
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. small. 'The interest of the subject, however, lies firstly in the planting
system, and in the relations between the planter, as the owner or lessee
of land and- landed rights, and the ryots who hold under him ; these
have recently been the subject of special legislation, and it is thorefore
beyond our province to discuss them ; secondly, in the struggle between
the natural and synthetic products, in which the former had been, until
the outbreak of the war, steadily losing ground. More systematic
efforts, however, are now being made to enlist the resources of modern
science on the planter’s side.

Evidence put before us in Bihar left the impression that natural
indigo, if cultivated and manufactured on scientific lines, offers pro-
spects of great ingprovement, probably sufficient to enable it to hold
its own in competii;i)n with synthetic indigo. In the following ways
opportunities have heen neglected in the past, and their recognition
thus offers prospects of success, if followed up in the future :—(1) The
application of scientific agriculture, (a) in the adoption of phosphatic
fertilisers and other improved methods of soil treatment, (b) in the
breeding of plant varieties able to withstand the wilt discase, (c) in the
organisation of seed farms under suitable climatic conditions outside
the indigo-growing district, and (d) in the rotation of indigo with
other crops of marketable value; (2) The processes of manujacture, (a)
in the recent recognition of the fact that the precipitation of indigo 18
essentially due to a ferment, the cultivation of which under suitable
conditions may permit of a great increase in the yield, and (b) in the
preparation of a standardised product for the market ; (3) The provision
of improved financial facilities.

By careful management under favourable financial conditions
several planters have prospered, in spite of the absence Litherto of the
advantages which the application of scientific agriculiure might bring
them, and, although it is impossible to" estimate the prices at which
synthetic indigo will be placed with profit in future markets, there is no
doubt that the prospects before the natural product are sufficient to
justify experimental work ant enterprisc in organisation along the lines
indicated above.

The Railway and, Gevernment Workshops.

36. Mention has already” been made of the private engineering
workshops established to meet the rapid expan-
sion of modern industrial needs, but by far
the most important development of mechanical engineering in India is’
represented by the numerous locomotive and carriage-building shops
which are an essential adjunct to the railway system. There are over
70 such shops, and they are to be found in almost every part of
India. The largest are the East Indian Railway locomotive shops at
Jamalpur with 11,000 Lands, the two Great Indian Peninsula shops in
Bombay employing nearly 10,000 hands, and the North-Western shops
at Lohore with almost a_similar total, while the central workshops of
the other more important railway systems also employ several

%
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thousand men each. It is the business of this army to keep in- r_unning

order the rolling stock and equipment of the Indian railway lines.

' 387. These workshops date back to-the time when the railways, to
. which they belong, were first started, and

Labour in the rallway Work-  qyring recent years, in the case of many of the

' shops. latger lines, they have been practicully rebuilt,
80 that they now represent all but the very latest developments of n}od.ern
mechanical engineering as applied to locomotive and carriage building.
The labour employed is either Indian or Anglo-Indian, supervised and
controlled by men brought out from England. Very few Indians have
risen to the rank of foreman, and still fewer have been appointed to the
superior establishment. With the dearth of Indian mechanical engineers
we deal elsewhere ; but here it may be remarked thit the failure of the
railway workshops to turn out such men must be attributed to the lack
of provision for training them, and we must add that this deficiency
has hitherto been due to the lack of demand for such training owing to
the absence of visible prospects for its recipients.

On the other hand, these railway workshops have been the main
training ground for enginecring artisans of every class,-and, owing to
the -number of skilled foremenand chargemen, they have been most
suceessful in this direction. In most of these workshops some form of
apprenticeship exists, and the sons of workmen already employed are
encouraged to follow in their fathers’ footsteps. Very little has so far
been done to provide any form of clementary technical training ; but
in recent years, the administrations of some of the railways have started
classes, with a view of affording instruction to such of their younger
workmen as were sufficiently well educated to avail themselves of it.
From the railway shops, the artisans often drift into private employ-
ment. They also shift very freely from one railway to another, as the
conditions of life round each workshop are very similar. The extent to
which the country depends upon railway workshops for its supply of
trained engineering artisans, however creditable to them, is an unsatis-
factory feature of the situation ; for, though the work is of a high type,
it covers only a somewhat limited range of engineering practice.

38. Although comparatively few in number, the Government ordnance
factories, by reason of the high standard of
work turned out in them, are also important
centres for the training of certain classes of engineering artisans. These
factories are situated at Cossipore, Ishapur, Dum-Dum, Kirkee and
Jubbulpore, and each gives employment to several thousand men.
Passing mention may also be made of the Marine Dockyards in Bombay
and Calcutta and of the workshops maintained on a smaller scale by
the Public Works Department to meet its own local needs,

. Mofussil Distributing Centres. .
39, The main distributing centres of India coincide as a rule with the
Delhi. more important railway junctions and are more
typical of the comparatively land-locked tracts
% .
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than of .peninsular Tndia. A description of Delhi will serve as a
specimen, but it must be remembered that these centres differ only in
size and in the extent of their trade and financial organisation from other
distributing centres which are found on a greater or lesser scale all over
the country, the smaller gnes closely approximating to the market towns
in rural areas which we have already described.

The population of Delhi censisted in 1911 of 232,837 persons who,
apart from a few old families, relies of the Mahomedan imperial court,
and the dealers in and makers of aitistic wares, mostly earned their
livelihood by the collection, preparation and distribution of manu-
factured articles and country produce. As in other places, facilities for
finance and transpopt have led to the construction of a few spinning
and weaving mills, nd others for the manufacture of flour and biscuits
and the extraction of oil. The trading community consists of a few
Europeans, mostly representatives of large export and import firms
with their headquarters at Bombay or Calcutta, managers and employés
of local or branch banks and of dne or two mills, and a number of Marwari
dealers and financiers. There are also some representatives of Indian
firms and of Bombay and Calcutta shops. Goods are received on indent
or order from Europe or the Indian manufacturing centres of Bombay,
Calcutta, Ahmedabad and Nagpur. They consist mainly of piece-
goods, yarn, kerosene oil, manufactured or partially manufactured
articles of metal (among which sheet and bar iron, brass hollow-ware

*and sheets, and cutlery predominate), cheap ornaments and trinkets,
umbrellas, and so forth. This trade is financed by the nine local branches
of the large banks and by the Indian bankers of the city. The imports
by rail into Delhi in the year 1916-17 amounted to about 431,000 tons
and the exports to about 168,000 tons; among the former, coal and
coke, piece-goods, grain and pulse, metals and sugar were the most
important, and of the latter, picce-goods, flour, hides and skins and
sugar. Small traders in neighbouring towns purchase their supplies
from the Delhi dealers, though this practice is being gradually supplant-
ed by the opportunities of direct purchase from Bombay and Calcutta,
which better trade information and closer financial relations between
different parts of the country combine to offer.

Delhi takes a smaller relative share in handling country crops for
export than in the distribution of imports. The buying agencies or
sub-agencies of the larger firms; which rail produce direct to Karachi or,
Bombay are found in all the principal grain markets ; and, in respect of
the grain and seed crops raised in the vicinity, it is mainly as a market
for local export or consumption that Delhi continues to hold its own,

40. The mills employ the local labour, which is even less specialised

Labour 'n the Dethi mills, 2Pd skilful than that of Bombay or Calcutta,

and the cotton mills spin only the compara-

tively low counts for which the cotton of the district is suited. Engineers
and fitters find their way here from larger manufacturing centres,
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‘Mofussil Manufacturing Centres.

41. Cawnpore i3 a town on the Ganges with a population of nearly
Cawnpore. 200,000 persons. It is served by the main line

’ : of the East Indian Railway and branches of the
Great Indian Peninsula and the Oudh and Rohilkhand Railways. It
owes its origin entirely to European enterprise, having been selected as
the site for a factory of the East India Company in the cighteenth cen:
tury. The situation of the town on the Ganges, just beyond the limits
of the kingdom of Oudh, in the centre of a fertile district and on the
edge of the main cotton-growing tract of the United Provinces, soon
made it’an emporium of trade and necessitated military protection, while
the subsequent advent of the East Indian Railway didmuch to develope
its growing importance. A large arsenal was established here after the
Mutiny, to supply the army with boots and leather goods which were
manufactured by Indian contragtors. In order to improve the quality
of the locally made leather and to avoid the -great expense of import-
ation from England, the Government Harness and Saddlery Factory
was started here in 1860 on an experimental scale ; it proved a success
and was put on a permancnt basis in 1867. It was no doubt largely owing
to the existence of these worksthat the Government Bootand Army
Equipment Factory was started by private enterprise in 1880 ; it received
a considerable measure of Government financial aid at the outset. But
the first organised private industry started in Cawnpore was the Elgin
Cotton Spinning and Weaving Company, which was founded in 1862.
The large quantity of cotton passing through Cawnpore, the financial
facilities afforded by an important trading centre, and the cheap labour
of the thickly populated areas round, were the chicl inducements to its
promoters. One factory has followed another, and in 1915 the city
contained five large leather factorics and a number of small works and
tanneries, employing over 6,000 hands in all, six cotton mills with 4,647
looms and 340,000 spindles, employing over 11,000 hands, four tent
factories, a very large woollen mill, three sugar factories, and engineering
works, a chemical works, two large flour mills, a ‘brush factory, three
oil mills, and a number.of cotton gins and presses. There is also a central
electric generating station supplying both light and power, including
that required for working the tramway system.

Cawnpore is also an important collecting and distributing centre.
Tmports amounted in 1916-17 to 599,000 tons, consisting chiefly of
coal and coke, cotton, piece-goods, hides and tanning materials, raw
and refined sugar, salt, food-grains, oil sceds and metals ; exports were
319,000 tons, mostly of raw cotton, piece-goods and yarn, hides, leather,
refined sugar, salt, and oil seeds. Its trade, both export and import, is
in the hands of several large European branch firms and of a number of
Indian merchants and bankers, but the most important industrial under- ~
takings are still controlled by the local European firms, who founded
them in the first instance, or took them over at a comparatively early
date in their history. One well-known local industrial firm with pre-
viously existing large interests in Calcutta subsequently started s branch



"in Cawnpore to handle the trade in indigo seed, which was and
still is largely grown in the tract between the Ganges and the Jumna.

42. The operatives in the factories, especially in the tanneries and

leather works, are mainly chamars, who were

Labour ia Oawnpors. originally village labourers and tanners. Labour

is comparatively plentiful and moves into Cawnpore freely from the

densely populated rural districts which surrcund it. Sample wages
in 1918 were as under (in rupees and annas per mensem).

Cotton— Rs. a.

Grinders and strippers . . . . . . 9 8
- Sizers . .. . . . . . . . 15 0

Warpers . & . . .« . . . 20 0
Drawers . . . . . . . . . 20 0
Weavers . . . . . . . . . 15t030 0

Wool—
Unskilled labour . . . . . . . 810
Mule minder . . . . . . . . 17 5
Piecer R . . . . . . . 8 1

Leather ‘(A rmy Boot Faclory)—
Un-hairers and fleshers . . . . . . 12 0
Scourers and settors . . . . . . . 12 0
Slicker whiteners . . . . . N . 16 0
Machino operators . . . PR . 21 8

More has been done in Cawnpore for the housing of labour by the
large industrial corcerns in proportion to the numbers employed than
in almost any other city in India. Settlements have been established by
two companigs, providing accommodation of a superior kind for about
4,000 people in each case, at a convenient distance from their factories.

«Other Industrial Centres.

43. This account may, we trust, be thought suflicient for our purposes
as a sketch of the general industrial position in India. But we are deep-
ly conscious of its incompleteness and, had space permitted, should have
preferred to present it in much greater detail. Assam possesses extensive
forests and large areas of culturable waste land, and presents important
future industrial possibilities to which we have not been able to do suffi-
cient justice. The Madras Presidency, with its varied physical features
and wider range of climates than any other province of India, grows a
large variety of crops of high economic importance. Although its coast
line is of great length with numerous little ports, these are mere open
roadsteads, but at the Presidency town the difficuties and dangers of a
surf-bound coast have been successfully surmounted. Certain deficiencies
in its natural resources have hitherto hindered industrial development,
and modern manufactures have grown only to a limited extent. On

“the other hand, there are numerous towns in which indigenous industries
still flourish, and the craftsmen exhibit a high degree of skill and have



accepted nodern methods in many cases. Madura is a centre of exten:
sive weaving and dyeing industgjes, and Kumbekonam of weaving
and of metal work in copper, tin and brass. The tanning industry
flourishes in many towns and has given rise to a large export trade.
The possibilities of the Punjab are, it is true, mainly agricultural, but its
,industries are growing and are spread over many districts. This province
possesses special advantages in respect of water power, which are bound
to tell in the future, and its people exhibit a natural aptitude for engineer-
ing. Turning to the Central Provinces, the city of Nagpur contains a
thoroughly up-to-date cotton mill and a large colony of hand-loom
weavers, and the manganese field in its neighbourhood has heen the
principal Indian source of this mineral. In Sind thére is the prosperous
and growing port of Karachi, which is the chief Dutlet for the grain
exports. of northern India. Ahmedabad is an important up-country city
which ranks second only to Bombay as a cotton-manufacturing centre,
It contains a population of well over 200,000 and no less than 60 cotton
mills, which produce nearly one-fourth of the cotton goods made in India ;
and its oil-pressing industry has made very marked progress in recent
years. The mere mention of such important areas and towns is all
that we can attempt ; but as the main questions dealt with in our report,
such as the finance of urban and rural industries, the interdependence
of agriculture and industries, the relative efficiency of labour and the
conditions under which it works, are perhaps not very dissimilar through-
out India, we trust that the specimen descriptions which we have given
in this chapter may be accepted as a sufficient introduction to the subject
matter of our enquiry. We must, however, admit an exception in
the case of the province of Burma.

Burma.

44. Conditions in Burma are in many respeets different from those
prevailing in India, and many of our general remarks are not appropriate
to that province, whilst our recommendations have been framed to meet
the situation in India as a whole, and must be modified in some measure
before they can be applied to Burma.

The delta and the lower valley of the Irrawaddy, with their heavy
Agricultural doscription, rainfall, produce little but paddy. The villages
are far apart and appear even smaller than

they are in comparison with the wide stretches of rice fields which,
in the fully cultivated districts, lie between them. Gangs of agricultural
labourers come over from India for the cultivating season, and there-
after work in the rice mills; but this state of affairs is found only
near Rangoon. Thréughout the rest of Burma the people of the
country carry out the operations of agriculture, and have extended the
cultivated area with striking rapidity. The result is that the country can
at present export annuaily some 2 million tons of rice from an area of
little over 10 million acres under paddy, a position which the natura)
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» increase of the population, especially if accompanied by a diversification
of cropping, may in course of time materially modify.

The middlé section of the Irrawaddy valley comprises what is known
as the dry zone, with a rainfall not exceeding 40 inches and often less.
Here paddy is confined t8 low-lying or artificially irrigated fields, and
i8 a more precarious crop than in the regions of heavier rainfall. Cropping
is more diversified, and includes cotton in places, sesamum, and various
beans and pulses, usually grown as sole crop=. Except in the neigh-
bourhood of the larger towns there are no roads, and the chief means
of communication are the river and its creeks and, to a less extent,
the railways. We did not visit the portion of Burma lying above
Mandalay, where t‘he rainfall is again higher and paddy once more pre-
dominates. The extessive dependence of Burma on the paddy crop is a
very marked feature of its agriculture. Even from this point of view,
such dependence is undesirable, and a greater diversity of cropping
would place agriculture on a wider and, therefore, a safer basis, and
almost certainly provide raw materials Such as cotton, jute, sugar-
cane and oil seeds for local industries. Considering the great task of
agricultural education and development that awaits it, the local
Department of Agriculture is conspicuously lacking in equipment, and
possesses practically no organisation for the training subordinate staff.

45. Even in the plains and valleys there are wide areas of forest,

consisting of teak and other species, usually
far from homogeneous ; inthe hills, the unending
jungle is only occasionally broken by clearings and villages. The reserved
forests cover nearly 29,000 square miles, which yielded in 1915-16 only
one cubic foot of timber per acre. The unclassed forest areas, of about
114,000 square miles, are awaiting further development, either by their
systematic exploitation as forests, or by being opened up for agricultural
colonisation. The gross revenue from this vast property is at the rate
of ‘about eight annas per acre of the reserved forests, and the expendi-
ture amounts to about four annas. Obviously, there is room for
enormous development. Alongside of the numerous tributaries and
creeks a fair amount of timber has been extracted, mostly teak, whi.h,
being lighter than water, is easily floated out in rafts. The very
valuable hardwood timbers have scarcely been touched, except in the
case of a few species, and these only to a limited extent and mostly
for local consumption. The timber for export is mainly teak and is
almost entirely removed by private firms who hold 15-year renewable
forest leases. Such temporary roads and railways as are required are’
put down by these firms. The possibilities of the forests are thus not
only inadequately exploited, but are imperfectly known, and the
evidence tendered to us goes to prove that the 'expert forest staff
requires reinforcement even more urgently than in India.
46. Among the organised industries of Burma are paddﬁ n;;ﬂing,
stries the timber trade, the extraction and refining
Organited Industrie. of mineral oil, and various other mineral
ventures, the most important of which in their ultimate bearing on the
9

Forests.
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industrial development of India generally, are the winning and treat-
ment of the lead, silver and zinc ores of the Bawdwin mine in the Northern
Shan States, and the wolfram and tin mining of southern Burma. The
preparation of rice, timber and oil for export and consumption, mainly
centres in Rangoon, which is the capital and<the maif port of Burma
and is conveniently situated for the receipt of produce from the railway
and the Irrawaddy river alike. The trading and industrial population
of Rangoon is, to a striking extent, non-Burman. - The export and
import trade isin the hands of European, Chinese and Indian firms,
and the industrial processes are mostly carried on under European
supervision and with Furopcan capital. The latter remark applies
also to the extraction of timber and oil and to the mining industry
generally, The fact that most of the industrial agd trading operations
of Rangoon are on a large scale has prevented the Burman hitherto
from taking any prominent share in them, and the great increase in
agriculture has hitherto absorbed most of his energies. Except in those
towns which are based on trades or industrics of modern growth, the
urban population is, speaking generally, not gaining ground, a fact
which is in its turn due to the large areas of fertile waste land hitherto
available to the settler. The absence of congestion in the quarters
occupied by the operative classes in Rangoon is a welcome feature which
deserves note in passing.

47. The small indigenous industries consist of weaving (mainly silk),

i wood carving and carpentry, lacquer working,
Small and r'i’:s“‘g‘ indus-  metal working and pottery. They present
. several features widely differentiating them in
character and erganisation from the corresponding industries in India.
Considering the size of the industries themselves and the number of
persons engaged in them, a relatively large proportion of the articles
produced appear likely to command a sale in other parts of the world.
Whether this is due to the greater skill of the Burman artisan, to his
distinctly higher standard of comfort, or to the faet that his indigenous
arts have so far been less affected by the penctration of western
manufactures, it is difficult to say.

Women in Burma take a large share in - domestic industrics ; they
weave ornate fabries, and carry out with their own hands many of the
most difficnlt and skilled processes in other industries. Tncidentally,
they perform for their own houscholds the work done in India by bar-

bers, washermen, water carriers and the like. Another very noteworthy
feature and one which should facilitate measures for the improvement
of many minor industries, is the fact that the village a1tisan is not, as in
India, part of the village system. Weavers, it is true, tend to form
separate colonics in most parts of the world, butin Burma potters,
blacksmiths, carpenters and cobblers are found in groups, which supply
areas limited only by the portability of the article made in relation to
its value. '

Although the Burman does not compete with, or to any large extent
invest in, the considerable organised industries of Rangoon, he is far
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" from backward in establishing small rice, timber and oil mills further up
country, a branch of development which may be expected to expand as
the more fertile waste areas come gradually under occupation. The
Burman has no prejudices or traditions to deter him from industrial
work, and there was evidence forthcoming to show that, although
inexperienced in business and account keeping, he has distinct possibilities
a3 an industrialist.

A serious handicap to local trade and industries up country is the
absence of banks ; for instance, the only branch bank in the Irrawaddy
valley is one at Mandalay. The financing of trade and of such industries
as exist is in the hands of Madras Nattukottai Chetties, who charge very
high rates of interestsand replace their agents as a regular practice every
three years, which i’ apt to tell hardly on their clients. Co-operative
banking has been pushed relatively further in Burma than in any other
Indian province, and extends not only to credit, purchase and distribution,
but_even to production, e.g., of sleepers and road metal by Burman
petty contractors, who were previously in the hands of Chetties ; whilst
evidence placed before us showed that in one distriet a small agricultural
bank had achieved considerable success.

48. There is, however, one striking natural deficiency in Burma to
which  we must refer. Although the count:y
has not been fully explored by geologists, it
seems probable that it contains bub little coal, and that mostly of poor
quality. For fuel, the local industries must either pay the high price
of imported coal, burn wood, or use oil. Wood will probably come
into more extended use in future through more economic processes, but
timber has a competing value in other ways. The existing oil fields are
also being rapidly drained, and the new ones that have been tested,
show no signs of replacing the three main fields of Yenangyaung, Yenan-
gyat and Singu. Thus, for the future, Burma must look to the greater
utilisation of water power, and here, as in India proper, it is desirable
to organise a hydrographic survey, soastobe ready to meet industrial
demands of the future.

Lack of coal.



CHAPTER III.
Raw Materials for Industries.

Agricultural Products.

49. In order to complete this general picture of the industrial posi-

tion in India, it is necessary to give a br}gf

“ml:"';' m“" % account of the raw materials and natural facili-
’ ties available. p

]

Although it must be clearly recognised that Indian industries are
now, and will be in future, chiefly based on the agricultural products of
the country, we find that, important and valuable as they are, chh
still requires to be done for their development. The extent to w]§wh
they are manufactured whether for export or internal consumption,
instead of being sent out of the country as raw materials, can, in some
cages, be largely increased ; and the Agricultural Department will find
great opportunities and sometimes an urgent necessity of improving the -
output and quality of many Indian crops. In the case of cotton, a note
appended to this report (Appendix B) will show the Indian and world

Cotton position of this crop. The quantity of short-
: staple cotton raised is much larger than is neces-
sary to supply the demands of the Indian mills, and a surplus is avail-
able for export, which foreign countries readily take. At the same time
the Indian mill-owners are beginning to feel that, if they are to enjoy
an appreciable share of the more profitable trade in finer goods, more
long-staple cotton must be grown in this country. The external demand
is mainly for raw cotton and is rendered eflective by the imposition™of
tariffs in the importing countries, which has severely restricted the
development of the Indian export trade in cotton goods. The note also
illustrates strikingly the necessity for further botanical research. It has
been left in its draft form, as it has already been seen unofficially by
the Government of India, by whom it was used to support their propo-
sals for the appointment of the Indian Cotton Committee of 1917-18.

50. Turning to sugarcane, although India possesses a larger acreage
Sugarcane, under this crop than any other country in the
wolld, her imports of sugar have grown in
recent years with very great rapidity, and, before the war, were exceeded
only by those of cotton manufactures. The obstacles in the way of
increasing local production lie mainly in the poor type of cane and the
inferior cultural methods in the principal cane aress, the United Pro-
vinces, Bihar, Bengal and the Punjab; and in the very small holdings
on which cane is grown, with the consequent impossibility of securing
the regular supply requisite for a modern central factory. The position
bas been examined in & separate note (Appendix C).
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Cotton has recently been the subject of attention by the Govern-
"ment of India, owing doubtless to its importance from the point of view
of the world supply. But sugar is of almost equal interest to Indian
consumers, and may, we have shown, prove the foundation of a great
Indian industry. We think that the facts which we have collected
regarding these two croph, though they include nothing that is not
already well known to students of the subject, are sufficient to prove the
necessity for a close investigation of Indian industrial crops, and for the
creation of scientific and industrial departments of Government fully
equipped to carry on such work. Rich results are already being ob-
tained from the work of the Agricultural Department ; but hitherto,
owing to the lack of stafl, there has been no concentration of effort on
the crops which afford products suitable for local manufacture and are,
therefore, potential 8reators of wealth for other classes than the agri-
culturist.
51. Among fibre (to%s, in addjtimlna to cotton, there are jute, sann
emp (Crotalaria juncea), Bimlipatam jute
Fibre ‘"M’ thas Hibiscus cannabinui) and various (S;hers of]]ess
importance. Jute is already very fully ex-
ploited from an industrial point of view, though many possibilities exist
of the improvement of the crop itself. About half the crop is manufac-
tured in the country, enough to cover its internal needs many times
over. Of the other fibre crops, there is little or no organised manufac-
ture in India at all. Although these are far less important than jute or
cotton, they have in some cases valuable qualities, and can be made into
articles for which there is a ready demand. There are also fibre crops
such as sisal hemp, flax and rhea, which, though suitable for India, are
either not grown in the country at all, or only to a very limited extent,
and some of these, such as flax, are required for manufactures of national
necessity.

52. Oil sceds are extremely important, both from the agricultural and
ol seeds. from the export point of view. The areas
covered by the principal oil seeds and the pre-

war value of exports are shown below.

Area in Value of

Crops. 000 aores. exporta’

1913-14. Rs. 000.

1913-14.

Castor . . . . . Not shown separately. 2,05,00;

Copra . . . . . . . Ditto. 1,566,086 .

Cotton . . . . . . . 15844 2,12,51
Groundnut . . . . . . 463 4,88,14
Linseed . . . . . 2,268 6,68,71
. Rape and mustard . . . . . 4,083 4,47,37
Sesamum . . . . . . 4,278 2,70,43
Total non-essential oil seeds . . . 14,658* 217,50,06

* Exoluding copra and cotton.



A very large proportion of the produce is cxported ; much of the
balance is crushed either by small power plants or-in country bullock
mills, the latter of which are very inefficient in oil extraction. The few
mills of more modern type have found great difficulty in marketing their
cake locally, and have -also, in some cases, imade serious mistakes in
their technical management or business arrangements, in the absence of
proper advice. Little has been done hitherto by the over-burdened
Agricultural Department to improve the local types of oil-producing
plants or to investigate the conditions under which the oil is formed in
the seeds. The methods of oil extraction have been equally neglected,
and we recommend that this important matter should be cxamined by
the experts who, we hope, will be available in the future. We recognise
that the success of large-scale mills producing oi for export depends
not oxly on the skill with which they are worked and on improvements
yet to be effected in the means of transport (such as possibly the adop-
tion of carriage in bulk), but on an even more important factor—the
tarift policy which may be pursued in India and elsewhere. The pro-
posals that we are making to provide scientific and economic assistance
should cnable increased attention to be paid to the improvement of
Indian crops, and our recommendations regarding the provision of
facilities for the purchase of machinery and plant should lead to a great
development in the methods of preparing thew for the market.

53. In the case of hides, it is a well-known fact that the majority
of these were before the war exported to
Germany, and that the cxport hide market of
Calcutta was entirely in the hands of German firms or firms with German
affinities, who were bound by trade arrangements to scll to the continent
through a ring of German dealers at Hamburg and Bremen.

- In Madras, the export of raw hides is negligible, but large quantities
of both hides and skins are shipped in a lightly-tanned condition. As a
result of the measures introduced since the outbreak of war to stimulate
the export of ‘ East India kips, * as these hides are called, this industry
has made a considerable advance. In Bombay, there are a few tanneries
which prepare hides for shipment in a similar fashion. In addition to
the valuable trade in raw hides from Calcutta, large quantities were also
exported in a raw state through Karachi and Rangoon. The export of
raw skins is considerable from all ports, especially from Bombay, Karachi
and Calcutta.

The village tanner finds that the continued rise in prices is placing
‘local hides to an increasing extent beyond his reach. IIis methods are
in any case extremely inefficient ; he has heen justly described as ¢ making
a good hide into bad lcather’ ; and there seems little hope that his in-
dustry can or will ever deserve to be saved. The organised tanneries
vary in size and efficiency from large concerns employing upwards of
2,000 hands even before the war, to the numerous Indian-managed
tannerics, the smaller of which employ only a few dozen men. The
pl:ii‘rlwip.':l difficulty at present is the lack of organisation and expert
skill,

Hides and leather.
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Chrome tanning so far has made comparatively little headway in
India, chiefly owing to the fact that its processes are highly technical,
requiring chemical knowledge and an elaborate equipment of machinery.
Progress in recent years, however, especially since the outbreak of war,
has been more rapid,®and considerable quantities of special forms of
chrome leather, for which the Indian hides are particularly suitable,
have found a ready market in London.

Vegetable tanning materials of good, though unequal, quality are
found in most parts of India. The two chief agents usced hitherto have
been babul (Acacia arabica) and avaram (Cassia auriculata) bark. Divi-
divi (Ceosalpinia coriaria) and myrabolams (Terminalia chebula) are in
local demand aild, are also very largely exported. Mangrove bark is
available in Beng&l and other places along the sea-coast. Numerous
other trees and shrubs are also used in different parts of the country by
village tanners, and their propertics are now (1918) being systematically
investigated under the orders of the Indian Munitions Board. But the
machinery for the collection of vegetable tanning agents is not at present
sufficient to produce a supply adequate to the largely increased demands
which arose, owing to war conditions, in the year 1916 and onwards.
The preparation of tannin extracts has Leen tried from time to time,
and generally without much suecess, but the conditions under which
such attempts have been made were not satisfactory, and should not
preclude further work in this dircetion.

54. Here, again, the exclusion of the question of t.ml’fs from our
terms of reference renders us unable to recommend any complete scheme
for dealing with the situation ; but we are decidedly of opinion that an
important, : feature of any such schenie must be the extension and improve-
ment of the tanuing industry, both in respeet of the lightly-tanned hides
of Madras and the completely tanned and curried leathers of the large
Indian tanneries in Cawnpore, Bombay and clsewhere. We tecognise
that, among other initial difficulties, this industry will be exposed to
the risk of organised competition from hide exporters. It must, there-
fore, in any case be established op a considerable scale, though it will be
impossible for India to tan all her own hides for some time to come.
We also recognise that India will, for an even longer time, be unable to
consume all the leather that will be produced by an extension of the in-
dustry on a scale sufficiently large to withstand the competition of
exporters of hides, while tariff bars against the importation of leather
cxist in many foreign countries which admit hides freely. '

In view of the importance of the question, we have prepared a
separate note (Appendix D), discussing the position in detail and em-
bodying certain definite proposals.

Minerals.
55. The nature and extent of the mineral deposits of India have been
systematically examined by the Geological

Survey- Department, although it has been
87
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impossible for it, with limited funds for establishment and prospecting
equipment, to carry its investigations, except in very special cases, to a
point which would warrant commercial exploitation without further
detailed enquiry. The mineral deposits of the country are sufficient to
maintain most of the so-called ““key ” industsies, except those that
require vanadium, nickel and possibly molybdenum.

It is unnecessary here to repeat in any detail information which is
already available to the public in the records of the above department.
As has already been shown, Indian coal is very unevenly distributed and
generally poor in quality. The deficiency is especially noteworthy in the
case of Madras and Bombay. Iron ore is found in many parts of the
Indian continent, but the instances in which ore of good“quality exists in
suitable proximity to satisfactory coal supplies are mot very numerous,
though sufficient in all probability to warrant large extensions of the
existing iron and steel works.. A rich deposit of lead and zine ore exists
in the Shan States of Burma, but, although the mine is in active oper-
ation, no attempt has hitherto been made to smelt the latter metal in
India. The copper ores of Singhbhum, a district of Chota Nagpur, have
as yet scarcely been exploited, although a mine has been developed and
smelting works have been erected and have already started operations.
High-grade chromite is produced in large quantities in Baluchistan. The
bauxite deposits of India, the best and largest of which are found in the
Central Provinces, were made known to the public by the Geological
Survey some years ago, but have not yet been used as a source of
aluminium. Manganese ore is extracted in very large quantities in the
Central Provinces, and to a less extent in Chota Nagpur, Bombay,
Mysore and Madras. At present it is mainly exported in a raw state
to other countries, although the two existing iron and steel companies
have, since the war, manufactured considerable quantitics of ferro-
manganese.

South Burma is one of the richest sources in the world of tungsten
ores, occurring in the form of wolframite, the best known ore of this
metal, which has now become almost indispensable to mechanical engi-
neering as an ingredient in ‘‘ high-speed ” steel. Tin is also found there
and in other parts of Lower Burma, and successful dredging operations
are carried on in Tavoy. Ores of antimony are found in the Shan States,
in Tenasserim and in Mysore, hut none of these has yet heen successfully
exploited.

56..India also takes the first place among the mica-producing coun-

Mica. tries of the world. The Bihar mica is of the
highest grade so far raised in large quantities.
'The mineral was, until recently, won almost entirely by small workings
but some of the larger firms interested are now beginning to apply more
solentific methods. Micanite has already been made experimentally at
Kodarma, and works will probably be established on a permanent basis
before long ; it is also manufactured in the East Indian Railway work-
shops at Jamalpur.
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#57."Cement works have been started at Madras, Bundi, Porbandsr
and Katni. The, factories are equipped with
plant of modern design, and the quality of the
cement produced is officially reported to be satisfactory. They are,
however, only able to theet part of the Indian demand, and though the
oost of manufacture is believed to be low, the price of this commodity
to the public is still controlled by the rates at which it can be imported.
A sufficient reduction in the price of cement would lead to a great exten-
sion of its use, especially for lining irrigation canals and channels with
the object of preventing waste of water.

Experiments in the suitability of various clays for pottery purposes
have recently beep conducted in the Bombay School of Art and else-
where, with resul® that should be made more widely known.

Coment and p&q.

58. Sand and lime suitable for the manufacture of glass occur in many
parts of India, but hitherto only partial success
has attended the working of the few glass
factories that have been established, while failures have been frequent.
But it by no means follows that glass cannot be successfully made in
[ndia. What has been most conspicuously lacking hitherto has been
a complete and systematic investigation into the economic possibilities
of glass making in the different parts of India, including the price
of fuel and raw material, and the distance and extent of markets. The
prospects and position of the glass industry in India generally form the
subjeot of a separate note (Appendix E), which clearly demonstrates the
necessity of considering not only the economic but also the technical
side of a new venture, and of employing a number of specialised
experts before taking up a complex industry.

59. India possessed at one time a practical monopoly of saltpetre
saltpetre. which is found in the plains of Bihar, the United
Provinces and the Punjab, and extracted and

refined by indigenous methods. Owing to its occurrence in admixture
with salt, its preparation has hitherto been safeguarded by various
excise precautions, which are alleged to have weighed heavily on the
industry, though it has expanded greatly under the stimulus of increased
prices during the war. Tndian saltpetre had previously been supplanted
to a large extent by the potash mines of Germany and the nitrate deposits
of Chili. A separate note on this industry also (Appendix F) is attached
to this report.

Forests.

60. The area of forests under the control of the Forest Department

in 1915-16 was 219,000 square miles, of which

The extant and valus of the 9,905 square miles were  reserved. The total
outturn was 286 million cubic feet of timber

and fuel, and minor produce valued at Rs. 116 lakhs; of these 179
million cubic feet and Rs. 88 lakhs worth of minor produce came from
the reserved forests. This gives a yield per square mile of 1,149 cubic
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feet of timber and fuel, and miror produce valued at Rs. 47 from all
classes of forest ; and a corresponding yield of 1,809 cubic feet, and
Rs. 90 worth respectively from reserved forests only. For the forest
produce of Native States, no complete figureg exist. India imported
96,000 tons of timber valued at Rs. 74 lakhs in 1913-14, the last year
before the war. In spite of freight difficulties, there has not been much
relative decline ander this head during the war years, a fact which shows
the necessity to India, under present conditions, of these imports.
Against this (according to Statement No, XV-of the Statistics relating
to Forest Administration) the exports of forest producein the same
year were valued at Rs. 454 lakhs. The largest items of this total, viz.,
caoutchouc (Rs. 79 lakhs) and lac (Rs. 196 lakhs) age by no means ex-
clusively, or in the former casc even chiefly, derive& from Government
forests ; the principal export which can be assigned wholly or mainly to
this source was teak, valued ab Rs. 78 lakhs. The value of other
timbers (excluding sandalwood) was ouly Rs. 7 lakhs.

The following figures illustrate the financial aspect of forest manage-
ment. Inaddition to forest produce removed free or at reduced rates,
valued at Rs. 85 lakhs, the total receipts of the Forest Department for
the year 1915-16 amounted to Rs. 310 lakhs, and the expenditure to Rs.
178 lakhs, yielding a surplus income of Rs. 132 lakhs. The expenditure
on roads and buildings was just under Rs. 12 Jakhs, though in the last
year of peacc it amounted to Rs. 18 lakhs. To these figures should,
presumably, be added a share of the cost of the supervising stall shown
under the head of administration ; but, on the other hand, a large
amount of the expenditure must presumably have been on account of
maintenance of existing works. The importance of these figures arises
from the strong evidence received by usin many provinces of the inade-
quacy of the forest staff for the work of cxploitation and commercial
development, especially in the higher grades, and of the urgent need for
improved forest communications. The expenditure on the Imperial
Forest College and Central Research Institute was only Rs. 2-87 lakhs,
much of which was, moreover, incurred in the training of recruits for
the department.

61. As the above figures will have shown, the national forest estate
is of vast extent and value ; but a scrutiny of
the output per square mile proves that its actual
yield has hitherto lagged {ar behind its possibi-
lities, and is, in most areas, greatly in defect of what the natural incre-
ment must be. The chief needs of the Forest Department are un-
doubtedly the development of transport facilities ; the exploitation of
the forests on more commercial lines ; and the extension of research and
experimental work which should, when necessary, be carried out on a
larger scale and under commercial conditions. All these deficiencies
point to the necessity for more staff.

Turning first to the question of communications, we find that those
portions of the forest estate which are favourably situated for export,
for industrial exploitation or for the very important agricultural demand,

(1]
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have heen utilised fully, sometimes too fully, but generally, in the
absence of a proper system of transport, not on the most economical
lines. The same lack of transport facilities leaves valuable and exten-
sive areas of forest, especially in Burma, in Assam, in the Himalayas
and in the hilly tracts of the west coast, very largely unexploited, while
quantities of timber are imported by sea from distant countries. The
difficulties of transport in these forests, remotie from commercial centres,
are great. Many valuable timbers do not float, while water carriage of
those that do is rendered diflicult by the intermittent nature of the
streams in many parts ; or by obstructions in the hill sections of rivers
with a perennial water supply. In most forest arcas, railways, ropeways
and tramways arosnon-cxistent, whilst even passable cait roads are often
wanting. Diflicultigs of these kinds have, however, been successlully
overcome in other countries, and we see no reagon why they should not
be conquered in India also. We understand that, to deal with special
problems of this nature, the (fovernment of India are contemplating the
recruitment of a number of forest engineers from countries where forest
engincering is practised on a large scale, and have held that ordinary
work such as the construction of roads, buildings and simple tramways
can be carried out by the forest stalf, with such assistance as may be
necessary from the local Public Works officers. To the first of these
propositions, as a temporary measure, we desire to lend our hearty
support ; but as regards the second, we consider that the heavy routine
duties of the existing superior forest staff, in connection with the con-
servancy and improvement of the forests and the exploitation of their
produce, render it impossible as a rule for such officers to devote time to
the question of trausport facilitics. It would he more economical to
employ a full staff of forest engineers, in which experts in special forms of
forest engincering would cventually be included, graded in such a way
as to make the prospects of such a separate branch of the Forest Service
in itself sufficiently attractive. We propose helow that the extraction
of some classes of forest produce should be undertaken through the
ageney of this staff,

62. Another important deficiency to which we desire to draw atten-
tion is the absence of information of commercial value regarding the
products of the forests and of commercial methods in rendering them
available for industrialists.  We would refer specially to the advantages
which would arise from putting the timber on the market as far as possible
in the form of standard scantlings. In certain cases, especially in Burma,s
the exploitation of timbers has been handed over to private agency on
long leases  the Forest Department claims that such an arrangement is
pecuniarily disadvantageous to Glovernment, and there is evidence to
show that private firms are unwilling to remove or unable to find a
market for the less known timbers which are usually too heavy to float.
We consider that Government should have at its disposal a staff which
will enable it to play a more direct part than lLitherto i the exploitatio
of its own forest estate, in order to obtain a larger share in the yiel&
thereof and to ensure a fuller use of the many valuable specics hitherto
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untouched. The bers of this staff need not be trained silvicul-
turists ; they would be generally guided in their selection of timber for
removal by the direction of highly qualified officers of the regular forest
staff, under whose orders they would work. They should be capable of
judging whether a particular tree is in a conditioa that will repay exploi-
tation ; but for the rest, their work in organising the removal of timber
would be a form of engineering, and would bring them into intimate
touch with transport questions. They might thus suitably form part
of the service of forest engineers which we have just proposed. They
would not be directly concerned with the selling price or the marketing
of timber, matters which would be dealt with by selected forest officers
on lines suggested by us below. It will, of course, be understood that
the employment of special men for the collection axgl removal of forest
produce will only be necessary in certain special cases, where the value
of the timber and the difficulties in the way of its extraction warrant
such a course. Due provision should be made for the future training of
Indians in this country as forest engineers for ordinary and for special
classes of work.

Timber removed under Government agency, otherwise than to fill
definite orders or for local consumption, will require, especially in the
case of the less known species, special arrangements to bring it to the
notice of consumers and render it available for them. The officers con-
trolling depdts established for this purpose should be selected for their
commercial aptitude, and should keep in close touch with the various
Departments of Industries and through them with consumers.

63. In respect of the third requirement of the department, research
Necassity of 2 link betw and experimental work, we consider that the
a hin| een  the equipment of the Forest Research Institute
mun.:pm:‘amn:nmhl at Dehra Dun is wholly insufficient. We
observe that the Inspector-General of Forests
is of opinion that the staff should include (1) & wood technologist, (2) a
pulp expert, (3) a tan and dye expert, (4) a minor produce expert, to be
employed on research work only. We agree generally with these sugges-
tions, so far as they go, and we propose in Chapter IX a scheme in
accordance with which suitable specialists will be available for research
in these subjects. Something more is, however, needed ; there is a very
marked absence of a practical link between the work of the laboratory
experts at the Forest Research Institute and the development of success-
€ul commercial undertakings. A forest economist was appointed to
supply this link, but the difficulties of the position and the variety and
extent of the duties which have fallen to the lot of this officer were at the
outset inadequately estimated. At present he has only one assistant
and has to share with the other research officers the services of a single
chemist. The Forest Economist is expected not only to have a basic
knowledge of forestry, but to know enough of the chemical, drug, oil
and other trades to give adequate answers to.all sorts of miscellaneous
enquiries, as well as to detect and follow up promising raw materials,
The preseat arrangement by which a single officer is detached for a task
9



that requires the knowledge of a dozen specialists, is not only unfair to
the individual but eminently unsatisfactory to the department.

64. Several instances have been brought to our notice illustrating the

Fallures to develo I'nluo- opossibilit;es of the comx?ercial de‘vielopment of

po various descriptions of forest produce on new

tries “m‘_m foreet lines ; and th£ failures and successes recorded

seem, in our opinion, to point clearly to the

correct solution. We will first therefore briefly describe them and then
formulate our proposals.

The Bulletins of the Forest Department are often of great value, but
one issued some years ago regarding the suitability of Indian timbers for
match making has ien cited feelingly by scveral witnesses, asan example
of the danger of recommendations based upon incomplete enquiries,
especially in the absence of data obtained from actual practical experi-
ence.

Some preliminary work has apparently been done in connection with
the antiseptic treatment of timber. But we believe that this has not
been carried out on a scale and under conditions that will give results
on which action can be taken commercially.

Very definite recommendations have been made as to the suitability
of bamboos for the manufacture of paper pulp, and excellent paper has
been made from such pulp ; but even before the war, business men were
obviously reluctant to develope the concessions that they had obtained.
So far as can be ascertained, the reasons for this hesitation were the lack
of adequate information regarding the cost of transport of the raw
material and doubt as to the capital outlay necessary on plant and
machinery, coupled with uncertainty as to the cost and quantity of the
chemicals required in the manufacturing processes. Finally, there was
a fear lest the infant undertaking might be crushed by the dumping of
wood pulp from Scandinavia or North America, and there was the know-
ledge that Japanese experiments in this direction had not proved success-
ful. The position of paper pulp in India after the war will undoubtedly
depend very largely upon the manufacturing conditions in other coun-
tries, upon fiscal regulations and upon the cost of transport overseas.
It would appear, therefore, if the above line of argument is correct, that
we have here a good case for a Government pioneer factory. It might
or might not prove commercially successful ; but it would certainly, if
properly managed, provide adequate data to determine the commercial
possibilities of the bamboo as a source of paper pulp, when normal con-
ditions are’ re-established.

The history of the attempts to establish wood distillation in India
also indicates the desirability of an organisation for commercial experi-
ment, such as is now under discussion. The subject was independently
takent up by the Director of Industries in Madras and by the Superin-
tendent of the Government Cordite Factory at Aruvankadu. Later on,
these two officers co-operated ; but their proposals were generally viewed
by the Forest Department with misgiving, and no useful assistance was

L



rendered. The subject of wood distillation has been treated threughout
as a matter of academic interest rather than as one of vital importance.
The result has been that India has failed to establish an industry which,
at the present time, would have been of the greatest national value.

We see, therefore, that some link is needed between the research
officers and the commercial public, to create confidence among the latter -
in the results obtained by the work of the former. The type of mind
best qualified to undertake scientific research is probably the least
adapted to deal with commercial matters.

65. Instances of the correct method of dealing with problems of this
sort, however, are not wanting, and in two cases
at any rato success has beep achieved, though
here too their history confiring us in our views
as to the necessity for close co-operation between the preliminary scien-
tific research and the subsequent commercial development.

Success of correct methods
of pioneering.

The beginnings of the present resin factory ab Bhowali in the United
Provinces, date back some 27 years. We understand that it received
assistance in its later stages from the Research Institute ; but originally
in the absence of any officer with an expert knowledge of turpentine
distillation, it was developed on a system of trial and error, with conse-
quent waste of money, and is even now far from satisfactory. On the
other hand, the factory at Jallo, near Lahore, has attained a much greater
degree of success-in a far shorter time, not so much from any help it
derived from the expericnce of the Bhowali factory, as because the officer
who was to design and work it was given the opportunity of acquiring
expert knowledge of turpentine distillation under commercial conditions
in other countries.

Before leaving this subject, we desire incidentally to draw attention
to the fact that both the turpentine and the rosin produced at these
factorics differ in chemical constitution from the corresponding sub-
stances produced elsewhere, and to the opportunitics presented by this
fact for a fresh series of researches to discover the precise nature of these
differences, and whether these may not perhaps indicate the existence
in the Indian products of substances of special commercial value. The
continuance of rescarch in such cases is most desirable, not only in the
hope of fresh discoveries, but in order to forestall possible competition.

66. Reference may also be made appropriately to the success achieved
in the distillation of sandalwood oil by the Mysore Government. In
this case, the work was initiated by the State Department of Industries
consequent upon the dislocation of the {rade in sandalwood, which ensued
soon after the outbreak of war. The preliminary investigations were
made by the Director of Industries with the assistance of the staff of
the Applied Chemistry Department of the Indian Institute of Science.
It was necessary to get results quickly, and the resources of both the
State Department and the Institute of Science were concentrated on the
problems which arose. Subsequent developments, due to the prolonga-
tion of the wat and the enormous rise in the cost of transport overseas,
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have rendered this venture, for a time at any rate, extraordinarily pro-
fitable, It is understood that sandalwood distillation was also under
enquiry in the Forest Research Institute, as the matter is of id
able interest to the Forest Departments of both Madras and Coorg;
but the Economic Branch of the Institute was ill-equipped to undertake
the preliminary investigations, and was further not in a position to carry
them out on the scale 'y to create confid and so warrant an
investment of either public money omprivate funds in the establishment
of the industry.

The Forest Department has eonsldered the posslblhty of utilising
tan stuffs, and the Tnspector-General proposes the appointment of an
expert for tans and dyes Work i Is, however, already going on in con-
nection with the organisation for improving the tanning industry under
the Indfan Munitions Board, for the preparation and testing of tannin
extracts on'a commercial scale ; and this close connection between the
laboratory and the.tannery seems to be the correct method of tackling
the problem.

67. Although there is much that can be done by the Forest Research
Conclusions. Institute in discovering possible products of
value, in obtaining and disseminating inform-
ation regarding their distribution and quality, and in testing them in the
laboratory, it seems clear that an organisation of a different nature is
required to ascertain the results of treating them under commercial con-
ditions. It is not necessary that this organisation should be attached to
the Research Institute or even in all cases be managed by the Forest
Department, so long as the necessary touch can be maintained. It is
here, we consider, that Departments of Industries will be able to co-
operate with the Forest Department, either by establishing pioneer
factories, or, where these are not necessary, in placing the data obtained
by the research officer before the industrialist in a way which will elicit
his support. In other cases, the suggestions put forward by the Forest
Regearch Institute might be taken up by other suitable departments or
by private agency direct.

68. There are certain special industries such as the manufacture of
pencils, matches, tea boxes, both ordms,ry and

Necessity ot plantations. three-ply, and packing cases, which require a
continuous supply of suitable timber within a reasonable distance fronf
the factories, this distance depending on the method of transport. As
the species suitable for these industries do not as a rule occur gregaris
ously, their tration in plantations is strongly to be recommended.
We understand that the Forest Silviculturist and local officers are engaged
in studying the habits of these .species, and that the formation of such
plantations has been commenced in Bengal and Assam. Similar mea-

" sures have been very effective in the case of fuel plantations of casuarina
on the east coast and elsewhere in Madras, where the example has been
largely followed by private enterprise. We have dealt further with a
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particular aspect of this subject in Chapter VI, where we.diséuss the
various sources from which power can be provided for industrial purposes.

) m l . 09, ¢

69. Striking evidence was also put before us regarding the immense
' future which awaits a more active development
'"m:m:;m;{" thelr  f Indian®fisheries. It has been abundantly
demonstrated by the few investigations that
bave hitherto been conducted in Madras and Bengal into the possibilities
of deep-sea fisheries, by trawling, netting or line fishing, that a very
large supply of food can be obtained from this sonrce. The dearness
and irregular supply of fish in many cities.and towns within a reason-
able distance from the coast is a subject of general complaimt. The
fishermen are usually men of low caste, ignorant, idle and uneducated,
with a low standard of comfort. They are mercilessly exploited by
middlemen, whose exactions lessen the supply of fish and add greatly to
its cost. In inland waters, various causes, such as the use of certain
types of nets and fish traps, and the destruction of fish by the periodical
emptying of irrigation channels, have had a most injurious effect on both

the quantity and the quality obtainable.
70. The Madras Fisheries Department has shown that much can be
done to improve the methods of sea fishermen
WOk O anantment 1% in drying fish and preparing fish oil and fish
manure. As a result of its exertions, some 250
small fish-oil factories have been established along the coast, mainly by
the fishermen themselves ; and still further improvements in the pre-
paration of the oil have been worked out by Sir F. Nicholson, the Honor-
ary Director. The possibility of preparing tinned and cured fish of high
quality has been amply demonstrated on a commercial scale. Co-oper-
ative societies have been started among fishermen, and seem likely in
course of time to prove both successful in themselves and valuable in
developing a sense of self-respect and a higher standard of comfort
among their members. Much experimental work has also been done in
connection with the stocking of tanks, rivers and canals with fresh-water
fish and the cultivation of certain species in lagoon waters offers very
promising prospects. We think that the Fisheries Department deserves
even fuller support from Government, especially in the further develop-
ment of deep-sea fishing. The capture, preservation and transport of
deep-sea fish require investigation and demonstration on a commercial
scale. An organisation for the marketing of the fish will also have to be
provided. Owing to the present uncertainty of the results and the
various difficulties interposed by the strong position of middlemen, the
absence of refrigerating storage and other causes, there are many obstacles
to overcome, and private enterprise is not likely to enter this field, until
Government has fully shown the possibilities of the industry and expert
enployés are available. The only attempt of which we heard to establish
a private industry in fish on modern lines in this province, met with
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disaster owing to ignorance of local conditions, and the example is
likely to prove deterrent unless Government leads the way.

The superior staff of the Madras Department consisted in 1917, in
addition to the Honorary -Director, of two Europeans, the marine and
piscicultural experts, and Yhree Indisns, an oil and soap chemist, an
assistant to the pisciculjural expert and an Assistant Director, a highly

ducated Indian gentl himself of the fisherman caste, with Euro-
pean scientific training. The extension of the operations of the depart-
ment will, it may be expected, lead to the training of a number of addi-
tional experts, whom private companies, whenformed, will no doubt be
glad to engage. The total expenditure on the department in 1915-16
was Rs. 1,83,000 against receipts of Rs. 1,35,000 ; the bulk of the latter,
however, were paymeRts in respect of certain fishing rights which the
department administers.

71.-The Bengal Departmen:l of Fisheries, which was till recently
under the control of the Director of Agriculture,
Flsherles In other provincss. 3. ot its disposal an amount less than a quarter
of that expended in Madras, and employs only a Furopean pisciculturai
expert and two Indians. The work of the department has hitherto con-
sisted mainly of a general enquiry into the conditions of fish life and
fisheries in Bengal and Bihar and Orissa ; a few co-operative credit
societies have been started, and various spétial enquiries have been
made : but the impression left on the Commission was that the depart-
ment was seriously in need of staff and funds, and that little satisfactory
progress was likely on existing lines. There is no reason to believe that
the possibilities in Bengal waters are in any way inferior to those which the
Madras department has shown to exist ; but in Bengal, as in Madras, the
fishing industry is carried on under very bad conditions. Organised
private enterprise has not so far taken up the industry with any success,
and the department appears to be out of touch with what little exists.
We are very decidedly.of opinion that the development of fisheries in
Bengal should be taken up fully and energetically, and that the execu-
tive staff of the department should be considerably improved and
strengthened.

We may remark that the Bombay and Burma Governments do not
possess any Departments of Fisheries ; and we would suggest that they
might well consider the desirability of establishing them. The latter
gsohvernn:ent in particular draws a revenue of some Rs. 30 lakhs from

eries.

72. We see no necessity at this stage to propose the creation of an

slons. imperial Department of Fisheries, but we think

Oonclu that the proposals that we are making regarding

the organisation af scientific services will have a most jmportant bearing

on the improvement of fisheries in India. To- furnish each of the larger-

provinces with the necessary complement of scientists would involve

undue expense, and an incomplete equipment would be useless ; more~
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over, there are several large river systems which extend into two or more
provinces, and.the fish which frequent them cannot be studied satis-
factorily by a purely provineial organisation.

We therefore recommend that the Zoologjcal Survey be strengthened
by the addition of scientific ichthyologists who would work in close
touch with, and would occasionally be lent to, provincial departments.
In this way they would soon accumulate a stqre of knowledge regarding
the life histories and habits of Indian fish, in the absence of which much
of the work hitherto done has been, and must remain, ineffective.



CHAPTER IV.
' Industrial Deficiencies of India.

73. The sketch of Indian industrial conditions outlined in the

, preceding chapters would be misleading, unless

Incompletaness of '”‘:“ 8, we drew attention to the extraordinary extent

industrial equipment. 3 4 which the country, with its great industrial

possibilities and requirements, is dependent upon outside sources of

supply for the raw materials and manufactured articles necessary in the

daily life of a modern civilised community. The existence of these

deficiencies is prominently before industrialists and consumers alike at

the present m t, and before pr ing a list of them, we may briefly
discuss their causes.

T4, The basis of modern organised industries in those countries

. where they made their first appearance, was the
Causes of deficiencies. ;1 facture of cast and wrought iron. The
invention of the steam engine created the necessity for machine tools,
to produce parts which would fit with sullicient accuracy to give smooth
and efficient working. The existence of machine tools greatly facilitated
the manufacture of standardised parts in large quantities, which were
in demand for the mechanical processes required in textile and other
similar industries. These large-scale manufactures increased the demand
for industrial chemicals.

But the course of industrial development in India has followed very
different lines. The palitical and economic conditions of India in the
past have created a large export and import trade ; and this trade has
brought about the present industrial position. A large railway system
and such other mechanical facilities as were necessary for the prepara-
tion and transport of produce for export-have been brought into exis-
tence, but, in the absence of an existing iron and steel industry, with
imported appliances. The great. textile industries similaxly rely almost
entirely on imported plant and spares. The obvious need of having
repairs done on the spot has led to the establishment of numerous
engineering shops, without any corresponding equipment for actual
manufacture, .

75. An examination of the present position of the Indian iron and

steel industry will show how the- deficiency
e "‘"'M’a’:,’“ stol in this all-important industrial factor has
. affectad the 1 ait: +1
. S 3
. Pig iron has been continuously produced in India since 1875, but it
was only in 1914 that the steel industry was established on a tirm basis ;




and since the outbreal of war, the capacity of the plant has béen strained
to the utmost to meet urgent military demands. There has, therefore,
been no opportunity as yet to gauge the results which must inevitably
follow this important industrial advance, rpade at an extraordinarily
opportune moment for India.

The imports of iron and steel in 1913-14, including galvanised iron,
tin plates, steel sheets and plates, constructional iron work and railway
plant, amounted to over 1,250,000 tons valued at 25 crores of rupees.
In addition to these, there were large imports of manufactured iron and
steel in the form of machinery and millwork, motor cars and under other
heads. The total capacity of the two large Indiay iron works is only
a fraction of the total amount imported, and onlgisimple forms of stéel,
such as rails and other rolled sections, are producéd. The war has given
a stimulus to extension, and the sch now under consideration will
undoubtedly result in an early increase in the volume of outturn and
in a wider range of marketable products.

76. The following brief statement of certain types of machinery
i , imported by sea in 1913-14, the last year of

peace conditions, will further illustrate the

Imports of machinery.

position :—
Rs.
Prime-movers . . . . . . . . 83,03,895
Electrical machinery . . . . . . . 51,79,440
-Agricultural machinery . . . . . . 2,65,335
Boilers . . . . . . . . 36,564,205
Metal-working machines . . . . . . 1,456,966
Oil-crushing and refining plant . . . . . 3,21,870
Paper-mill plant . . . . . . . 3,48,976
Rice and flour mills ., . . . . " . 15,99,180
Sewing maehines and spares . . . . . 40,70,066
Sugar machinery . . . . . . . 4,67,325
Teamachivery . . . . . . . . 21,33,570
Textile machinery— -
Cotton . . . . . . . . 1,78,75,426
Jute . . . . . . . . . 1,45,70,235
Others . ~. . . . . . . 36380
Typewriters and spares . . . . . . 11,32,996
Miscellaneous items . . . . . . . 1,33,11,180

The imports of boilers and prime-movers are due to the absence in India
of & complete system of engineering industries, based on the large-scale
manufacture of iron and steel. The lack of familiarity with the use of
machinery among the people generally accounts for the fact that, though
Indic’s greatest industry is agriculture, the demand for agricultural
machinery is limited to the products of a few small local manufactures,
supplemented by imports valued at about Rs. 24 lakhs, India produces
w -



more than 3,000,000 tons of raw sugar per year, and in addition imports
manufactured sugar to the value of Rs. 15 crores, yet the value of the
sugar machinery imported was only a little over Rs. 4} lakhs, Similarly,
oil seeds worth nearly Rs. 25 crores were éxported ; but oil-crushing and
refining plant to the value of only Rs. 3 lakhs was imported. With
paper and pasteboard imports worth Rs. 160 lakhs, paper-mill machinery
and plant worth only Rs. 3} lakhs were imported. These figures are signi-
ficant of the exiguity of the efforts hitherto made in India to replace
imported articles by the manufacture of indigenous raw materials. On
the other hand, the very large value of the imports of machinery for the
textile industry is due to the entire absence in India of any engineering
works capable ofesupplying her needs, and the consequent reliance on
overseas sources forgthis all-essential need of our largest existing industry.
The direction of Indian industrial development has been thus predeter-
mined by the existence of a large export trade in raw materials, and by
the ease with which most classes of manufactured articles could be
imported from abroad. Other factors arising to some extent out of this
general tendency, have helped to restrict Indian industrial progress in
i;h';e1 past ;o an incomplete and limited development along the lines already
indicated.

77. Where money has been invested in industries, it has generally
Shyness of capital for  Deen confined to a few simple and safe enter-
modern  enterprises  prises of an obviously attractive nature, whilst

gonorally. . equally important minor industries have been
almost entirely neglected, partly through ignorance of the country’s
resources in raw materials, but mainly because commercial firms have
prospered too well along conservative and stereotyped lines to trouble
about undeveloped industries with uncertain prospects. Before the war,
they could always be sure of importing all necessary stores and machinery
of agsured and regular quality, and they have naturally preferred a safe
profit from trade, or from such established industries as jute and cotten
manufacture, to a doubtful return from such ventures as metallurgical
and chemical manufactures. Another contributory cause has been the
practice pursued by Government departments of indenting on the India
Office for miscellaneous stores, which has been to some extent due to
the absence of a stores-purchasing department in India. Government
+ rules intended to encourage the purchase of locally manufactured articles
have not succeeded in counteracting the tendency of indenting officers
to place on some recognised authority the responsibility for price and
quality. -
Generally speaking, the industries based on technical science have
been disregarded, because profits in other ways have been easy and
assured. The neglect of applied science is perhaps the most conspicuous
among our administrative deficiencies> ‘

78. We have dealt in greater detail in Chapter X with the corre-

. . sponding dependence of India on imported
ommn‘m’;‘_lnd"'"“’ technologists and engineers. It was to this
aspeoct of the question, as well as to the economic
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foss eaused by importing articles which could be manufactured in India
and to the absence of Indian capital and management in many existing
industries, that the attention of those who urged the need for industrial
advance was principally directed before the war. The incompleteness
of our existing system of industries has ‘beeh subsequently brought
. into prominent notice by the interference with industrial supplies from
overseas due to the war. This constitutes a serious national danger,
the extent and gravity of which will be the more clearly realised, if we
refer in detail to some of the more important manufactured materials
or articles which are not at present made in India, although the basis
for their production exists in the form of raw material.

79. We have already referred to the position of the iron and steel

industry. ‘In the case & the non-ferrous
Deficioncles in manufac- metals, the Bawdwin mine, situated in the
tured ma f'" Northern Shan States of Burma, contains suffi-
cient lead and zinc to meet in full the demands
of India for these metals ; but as yet only metallic lead is smelted, and,
before the war, a small proportion of the zinc ores was exported to
Germany and Belgium, and afterwards to Japan. These ores are not
only valuable for their metallic contents, but are capable of yielding
large quantities of sulphur; and the establishment of zinc-smelting
works, with recovery of the sulphur in the form of sulphuric acid, is a
step which is absolutely necessary in the interests of existing and future
chemical industries, and is likely to be undertaken within the next two
or three years. At present, India does not actually produce refined
copper, although the Cape Copper Company has already begun smelting
for blister and will shortly place refined copper on the market. The
plant of this company has a capacity of 1,000 tons of refined copper per
annum, which is, however, equivalent to a small fraction only of the
imports. These, in the form of brass, yellow metal, copper sheets, copper
wire and miscellaneous manufactures, amounted yearly to over 37,000
tons, valued at Rs. 411 lakhs. In addition, nearly 1,300 tons of German
silver, an alloy of copper and nickel, were imported worth over Rs. 22
lakhs. -

India is apparently well supplied with bauxite as a source for alumi-
nium ; but until hydro-electric energy is procurable at a cost low enough
to permit of smelting under ecc ical conditions, the metal cannot be -
produced in this country. We believe that one or other of the hydro-
electric schemes projected on the Western Ghats will be able to supply.
electricity at a sufficiently cheap rate, and it is desirable that Government
should facilitate the institution of suitable schemes.

Until 1914, the manufacture of tungsten powder was practically
confined to Germany, though, since the outbreak of war, it has been
carried on in the United Kingdom. Unless tungsten is smelted in India,
we shall be unable to produce ferro-tungsten and ‘ high-speed ” steel,
which are almost essential requirements in modern engmeering shops.
They are made by highly specialised manufacturing processes, which
can be successfully introduced into India only with the help of some




- existing dompany aiready engaged in the industry and in full worlk.
No use is at present made of Indian chromite in the country for metal-
lurgical, and very little for chemical, purposes. Ferro-manganese has
recently been produced in Indis, but for other ferro-alloys required in
the manufacture of special steels, we are dependent upon imported
supplies, Most of these can be produced only, or at any rate most
suitably, in an electric furnace, which can be worked economically on
a relatively small scale. The immediate want, as in the case of ferro-
tungsten and aluminium, is a supply of cheap electric power. Indian
graphite, in most occurrences, is impure, but Ceylon graphite can easily
be imported. We do not, however, manufacture graphite crucibles,
a necessity in varius metallurgical and other industries. India is the
principal source of mdica of the highest grades, but, in the absence of any
manufacture of electrical machinery, it has to be exported at present
in & practically raw state. We have in the Travancore monazite & large
supply of incandescent earths suitable for the manufacture of gas mantles,
but owing to our insbility to manufacture thorium nitrate in this country,
the mineral is exported im the form of concentrates.

India imports chemicals to the value of more than a crore of rupees
a year ; but owing to the great variety and the
() Shemicals. relatively small quantities of each kind consumed
in India under peace conditions, local manufacturers have hitherto
limited their attention to the few “ heavy ” chemicals which were in suffi-
cient demand to support an economic unit of manufacture, and, as in
the case of acids, were protected by heavy sea freights. Simple drugs
and extracts are also manufactured on a small scale, but only in official
medical stores and a few private factories on any recognised standard
of purity and strength. Though improvement has been effected under
war conditions, much still remains to be done before .we exhaust the
possibilities of these important products in this direction. We have
already returred to the dependence of India on outside sources for sulphur,
and to the necessity bf insisting on the local smelting of her sulphide
ores. IA the absence of any means for producing from purely Indian
sources sulphuric, nitric and hydrochloric acids, and alkalis, our manu-
factures, actual or prospective, of paper, drugs, matches, oils, explosives,
disinfectants, dyes and textiles are dependent upon imports which,
under war conditions, might be cut off. Sources of raw materials for
“heavy ” chemicals are not deficient. The output of saltpetre could
be raised to 40,000 tons per annum, and supplementary supplies of
nitrates could be produced, if necessary, from atmospheric nitrogen ;
but for this again, cheap electric poweris needed. Salt occurs in abun-
dance and the establishment of caustic sods manufacture, preferably
by an electric process that would also yield chlorine, is & necessary part
of our chemical programme. There are available in the country, in
fair quantity, many other raw materials necessary for “ heavy * chemical
manufacture, in addition to those referred to under other heads ; among
* them may be mentioned alum salts, barytes, borax, gypsum, limestone,
magnesite, phosphate of lime and ochres. The installation of plant
’ 68




for the recovery of by-products in coking has recently been undertaken -
but for the recovery of tar and ammonia only. The recovery of benzol
and related products has so far-not been attempted, nor has anything
been done to utilise the tar by re-distillation or other chemical treatment.
Although India exported raw rubber valued in 1917-18 at 162 lakhs,
rubber manufacture has not been started in
© V"fm:c:":‘ animal  the country, and goods tg the value of 116 lakhs
were imported in 1917-18. This industry is one
of those that are essential in the national interest and should be inaugur-
ated, if necessary, by special measures.- Though textile industries exist
on a large scale, the range of goods produced is still narrow, and we are
dependent upon foreign sources for nearly all our miscellaneous textile
requirements. In addition to these, the ordinary dgmands of Indian con-
sumers necessitate the import of some Rs. 66 crores worth of cotton piece-
goods, and interference with this source of supply has caused serious hard-
ship. Flax is not yet grown in appreciable quantities, and the indigenous
species of so-called hemp, though abundantly grown, are not at present
utilised in any organised Indian industry. Qur ability to preserve
many of our foodstuffs in transportable forms, or to provide receptacles
for mineral or vegetable oils, depends on a supply of tin plates, which
India at present imports in the absence of local manufactures. Our
few paper factories before the war stood on an uncertain basis, and we are
still dependent upon foreign countries for most of the higher qualities.
India produces enormous quantities of hides and manufactures certain
qualifies of leather on a relatively small scale by modern processes
and the village tanner supplies local needs only, and with a very inferior
material. To obtain the quantities and standards of finished leather
which tie country requires, it will be necessary to stimulate the industry
by the institution of technical training and by experimental work on a
considerable scale. This subject is treated at some length in Appendix D.
Large quantities of vegetable products are exported for the manufacture
of drugs, dyes, and essential oils, which, in many,cases, are re-imported
into India. Some efforts have recently been made to lessen this obvious
waste, but, in the absence of a sufficient botanical and chemical staff,
it has hitherto proved impossible to open up the very important and
profitable field of industry which indubitably awaits development in
this direction.
80. India’s defective industrial equipment is further exemplified by
. . imports of cement valued at Rs. 66 lakhs,
Other doficiencles. 4 5ap at Rs. 75 lakhs, and paints ab Re. 64 lakhs.
The manufacture of these materials has for long been established in the
country, and has been appreciably increased since the year 1913-14,
but the extent by which it falls short of the requirements of the country
is fully evident.
81. 8o far we have considered only the case of manufactured materials,
but these are in many cases of little use, unless
%'m“_w"c- they can be converted into articles of industrial *
. or domestic value, and Indian manufacturers
b4



have il the past confined themselves to a very gmail number 'of thesé,:
which seemed to promise certain and large profits. The blanks in our
industrial cataldgue are of & kind most surprising to one familiar only
with European conditigns. We have already -alluded generally to the
basic deficiencies in our iron and steel industries, and have explained
how, as a result of these, the many excellent engineering shops in India
are mainly devoted to repair work, or to the manufacture, hitlrerto
mainly from imported materials, of comparatively simple structures,
such as roofs and bridges, wagons and tanks. India can build a small
marine engine and turn out a locomotive, provided certain essential
parts are obtained from abroad, but she has not a machine to make nails
or screws, nor cah she manufacture some of the essential parts of electrical
machinery. Electbical plant and equipment are still, therefore, all
imported, in spite of the fact that incandescent lamps are used by the
million and electric fans by tens of thousands. India relies on foreign
supplies for steel springs and iron chaing, and for wire ropes, a vital
necessity of her mining industry. We have already pointed out the
absence of any manufacture of textile machinery, and with a few excep-
tions, even of textile-mill accessories. The same may be said of the
equipment of nearly all industrial concerns. The list of deficiencies
includes all kinds of machine tools, steam engines, boilers, oil and gas
engines, hydraulic presses and heavy cranes. Simple lathes, small sugar
mills, small pumps, and a variety of odds and ends are made in some
shops, but the basis of their manufacture and the limited scale of produc-
tion do not enable them to compete with imported goods of similar
character to the extent of excluding the latter. Agriculturists’ and
planters’ tools, such as ploughs, mamnooties, spades, shovels and pickaxes
are mainly imported, as well as the hand tools of improved character
used in most cobtage industries, including wood-working tools, healds
and reeds, shuttles and pickers. Bicycles, motor cycles and motor
cars cannot at present be made in India, though the imports under these
heads were valued.at Rs. 187 lakhs in 1913-14. The manufacture of
common glass is carried on in various localities, and some works have
turned out ordinary domestic utensils and bottles of fair quality, but
no’attempt has been made to produce plate or sheet glass, or indeed any
of the harder kinds of commercial glass, while optical glass manufacture
has never even been mooted. The extent of our dependence on imported
glass is evidenced by the fact that in 1913-14 this was valued at Rs. 164
lakhs. Porcelain insulators, good enough for low tension currents, are
manufactured, but India does not produce the higher qualities of either
porcelain or china. Attention has been directed to the building of steel
ships, but until the local supply of steel lias been greatly increased, it is -
more than doubtful if expectations in this direction can be realised, and it
is probable that there are other ways in which our present relatively small
supplies of Indian steel can be more quickly and more profitably utilised.

82, The list of industries which, though their products are essential
alike in peace and war, are lacking in this
Dangers of deficlencies. country, is lengthy and almost ominous. Until
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they dre brought into existence oxi an adequate scale, Indian capitalists
will, in times of peace, be deprived of a number of profitable enterprises
whilst in the event of a war which renders sea transport impossible,
India’s all-important existing industries will be exposed to the risk of
stoppage, her consumers to great hardship, and her armed forces to the
gravest possible danger.

83. The removal of these deficiencies is one of the main objectﬁ olf

our proposals, and the various schemes whic

Suggested remedies. we set forth are designed to meet this end,
as well as to promote the industrial prosperity of the country generally.
We desire, however, to draw attention here to the necessity of securing
the inception in India of certain very specialised -and egsential industries
which must be set up in this country at the earliest possible date, if
grave dangers are to be avoided. Though in many cases the importation
of technical specialists will be sufficient to enable our local industrial
capitalists to get to work, there are a few classes of articles produced only
by firms which have attained efficiency in their manufacture after the
experience of many years and the expenditure of much money. The
machinery and apparatus which they employ is often manufactured
only by themselves or to their own specifications, and its imitation in
this country is not possible, nor, were it possible, would this be sufficient.
Therefore, to attain its end, Government must take special steps to faci-
litate the manufacture of these articles in India. Among such industries
we would include the production of such essential articles as magnetos,
incandescent lamps, ferro-tungsten, ‘ high-speed * steel, graphite cru-
cible special forms of porcelain for insulators, chemical glass, and pro-
bably also certain forms of “heavy > chemicals, rubber and vulcanite.
In other countries, foreign firms have frequently been encouraged to
start branches by the existence of high tariff walls ; there are also some-
what numerous examples of direct encouragement accorded to the estab-
lishment of foreign firms manufacturing lethal munitions; and we
believe that there are several cases in which outside manufacturers
have been helped to set on foot the production of articles needed in the
interests of national safety, such as motor tyres and locomotives. There
are many other important manufactures, which, though they must be
carried out on a large scale, involve no secret processes that any well-
trained specialist should be unable to initiate ; and in the inception and
stimulation of this large range of important industries, the organisation
which we propose and the efforts of private industrialists will be more
than fully ocoupied for a long time to come.



CHAPTER V.
Industries and Agriculture.

84. It will be clear from the general trend of this report that the
. present position and future prospects of Indian
m.on industrigs depend to aevery large extent on the
products of Indian agriculture, We take this
opportunity of stating in the most emphatic manner our opinion of the
paramount importance of agriculture to this country, and of the necessity
of doing everything possible to improve its methods and increase its
output. We consider the improvement of agriculture necessary, not
only because it forms the basis on ‘which almost all Indian industries
must depend, but also for the further reason that the extension among
the people of a knowledge of improved agricultural methods, and, in
particular, of the use of power or hand-driven machinery, will benefit
agriculturists both by adding to their income and by its educative
effect.

Such improvements will, we anticipate, be mainly effected by.orga-
nisations which are in process of development under the charge of the
imperial and provincial Departments of Agriculture, and though the
results attained are not yet of much economic importance, they are
steadily growing, and will eventually demand large manufacturing
establishments to produce the machinery, plant and tools which the
ryot will find advantageous as labour-saving devices.

Agricultural progress will inevitably be followed by a general rise
in the standard of living, which will create a much larger demand for
manufactures than now exists, and thus provide within the country a
market for the products of the increased industrial activity which our
proposals are designed to ensure.

Tt is obvious, therefore, that the efforts of Government for the im-
provement of agriculture should be made pari passu with those which
it may adopt for the impiovement of industries, as the result of the
recommendations in this report.

85. We have drawn attention in Chapter III to the large proportion

of Indian products which are exported in an

P::',,':z'mr thod: unmanufactured conditi The improvement

of agriculture will no doubt increase the volume

of such products raised in India ; but it is far from likely that the result

of this will be a proportionately greater export of raw produce. The

increase of capital, the rise {n wages, and the economic -education of
agriculturists, which will result from agricultural improvement, are all
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factors which are likely to assist industrial development. To take
one example, sugar is an important item of the food supply of the people
of India, and one reason why such a large quantity is at present
imported, is the want of adequate means for famjliarising Indian farmers
with the principles of scientific agriculture and for putting them in a
financial position to take advantage of these. It is scarcely conceiv-
able that a similar state of affairs should arise with regard to any other
food product of equal cr greater importance ; but the instance of sugar
is, at any rate, significant of a state of affairs into which a country,
which neglects agricultural improvement, may easily drift.

The Indian Famine Commission, 1880, pointed out that * the numbers
who have no other employment than agriculture axe in large parts of
the country greatly in excess of thosa required for th® thorough cultiva- _
tion of the land.” In the forty years which have elapsed since this .
was written, there has been some change for the better, but it is still
strictly true that there is a vast field for improvement in the efficiency
of the methods and, still more, of the implements employed by the
ryots. It is well known that, in many cases the yield per acre of Indian
crops is very much lower than that obtained in other countries. The
average weight of stripped cane per acre in the principal sugar-producing
tracts of India is only ten tons against forty tons in Java. In India
98 pounds of ginned cotton are obtained per acre ; in the United States
nearly 200 pounds; and ‘n Egypt 450 pounds. The average yield of
rice per acre ig only about half what it is in Japan. India cannot, how-
ever, .claim to seb off against the lower yield a greatéT economy in the
use of her available labour.

86. In British India, the drea under cultivation is approximately
Scope for machinery in 250,000,000 acres, of which 40,000,000 acres
Indian .‘ﬁc"“u,'{_ are, for the time be'ng, fallow and unworked.
The Census Returns of 1911 show that of the

total population, 80,000,000 are directly employed .on the land, or one
person to every 2-6% acres of cultivated land. Previously to the out-
break of war, the corresponding figures for Great Britain and Germany
were one to 17-3 and one to 5-4 acres, respectively. The only crops
grown in both England and India on a large scale are wheat and barley ;
the respective standards of yield are 1,919 Ibs. and 814 Ibs. per acre
for wheat, and 1,645 Ibs. and 877 lbs. per acre for barley. It becomes,
therefore, regrettably clear that agricultural operations are conducted
with much greater efficiency and economy of human labour in both
Great Britain and Germany than they are in India. This is partly
due to the superior physique and education of the cultivators them-

. * Fallows have been excluded in the case of India and included in the case of Great
Britain anq Germany. InIndis, fallows are due, as & rule, to accidental misfortune, or
to land being on the very margin of cultivation. Fallow land in India is entirely
neglected ; in England and Germax:y it is kept clean and well cultivated as a regular
feature of agricultural practice. Meadows and grass lands have been included in all
three cases, thbugh they are carefully treated in:England and Germany, and receive
little or no attention in India. .




selves, partly also to the superior quality of their cattle, but it very
largely results from the extensive employment of horse and motor-~
driven machinery iy the varied operations of a modern farm, such as
ploughing, reaping %nd tyreshing. The census of production of 1908
revealed the fact that the farmers of Great Britain in that year em-
ployed nearly 35,000 engines, developing well over 200,000 horse power,
and it cannot be doubted that since that date the use of small motors
and power-driven tractors has greatly increased, as agricultural engineers
both in Europe and America have devoted much time and labour to
devising improved machinery of this cless. In India, agricu'tural
conditions are w1dely different ; but there is an equal, if not greater,
scope for mechanically opemted plant. As yet, very little ‘s in use,
chiefly because holdirkzs are small and scattered, and ryots possess 1'ttle
or no capital. The co-operatjve movement may be expected to promote
combinations to secure some of the advantages of farming on a large
scale, and these would be greatly stimulated by the grant of fakavi
loans for the purchase of labour-saving machinery. Attention will be
drawn to the results achieved in this direction in the south of India—
nor very important perhaps, if measured by their immediate economie
effect, but of great value as indicating the line along which develop-
ment may be pursued with certain prospects of success.

87. Power-driven machinery may be very largely employed in India
in connection with agriculture :—

(1) to lift water for irrigation from wells, channels, tanks, water-
courses and rivers ;

(2) to improve the land by draining low-lying ground and water-
logged soil and keeping down the level of saturation in
canal-irrigated tracts ; and in certain parts of the country,
by deep ploughing ;

(3) to prepare crops for the market in the most profitable form.
This includes such operations as fibre and oil extraction,
wheat grinding, paddy husking, coffee pulping, tea manu-
facture, and, most important of all, sugarcane crushing, a
subject which will be dealt with in more detail below ;

(4) to prepare materials required in agriculture, such as bone meal
for manure, and crushed or chopped cattle food.

Scarcely less important, both as an educative influence on the culti-
vator and as a means of improving the efficiency of agricultural labour
and the quality of the produce, is the provision of hand machinery of
improved types, especially for the reaping, threshing and winnowing
of crops, and the preparation of food and fodder ; also of modern plant
and implements worked by animal power, to cultivate the land or drive
small machines. Further, these will also serve as an easy introduction
to the use of power-driven machinery proper.

88. We cannot do more than indicate very rough]y the extent to
which the development of irrigation by mecha-
nical methods may ultimately be carried, and
the following observations are only intended to
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convey some notion of what is possible, There ate at least tliree milliori
wells in India from which water is lifted for irrigation, and the number
of men and cattle employed on this work is very large. The Indian
Irrigation Commission of 1901-03 reported that the area under wells
was not less than 16 million acres, and they remarked :—* It may
not be sanguine to look forward to a period when the area under well
irrigation throughout India will have been doubled.” Since this opinion
was expressed, mechanical methods of lifting water from wells and
rivers have been greatly developed, and the depth from which water
can now be profitably raised is at least twice what it was 15 years ago.
This enormously increases the volume of underground water which
can be tapped, and consequently the area whiok might be brought
under irrigation. Within the last few years, fully £,000 pumping stations
have been established in the south of India, and the number is large
enough to warrant the general conclusion that mechanical methods
of lifting water for irrigation can be applied in India on a very extended
scale. Even if in no more than five per cent. of the wells now used
for irrigation the use of small mechanically driven pumps were practi-
cable and the area under well irrigation developed to the extent the
Irrigation Commission anticipated, this would mean the employment
of about 300,000 pumping sets at an initial capital outlay of something
like 6O crores of rupees, with annual working expenses of probably
not less than six crores, and with the result of very large gains to the
cultivators. The manufacture of this immense amount of plant, with
adequate provision for renewals and repairs, should give employment
to many large mechanical engineering establishments, which would
undoubtedly grow up to supply so vast a market. Steam, oil, gas,
and petrol engines, and electric installations could all be appropriately
used as sources of motive power, each on more or less standard lines
which would greatly facilitate their manufacture. Similarly, a great
variety of pumps would be required, and for each there would be a large
demand. Where conditions are favourable, central generating stations
might be established and the motive power for driving the pumps dis-
tributed electrically, while incidentally the demand for belting would
keep several large factories fully occupied.

Attention may also be drawn to the advantages of pumping water
from rivers for irrigation. Both in Madras and Bombay, some work
in this direction has already been done, and the Divi island plant on
the Kistna river is probably the largest irrigation pumping station in
the world. The total cost of this installation was 20 lakhs of rupees,
and. it now irrigates an area of 35,000 acres. There are many rivers,
the perennial flow of which is by no means fully utilised, but could be
made available, if lifted from the river beds by means of pumps. The
possibilities of lift irrigation in Sind are unknown, but probably very
great. The river Indus flows through the country and, by means of
inundation canals, irrigates considerable areas during the flood season ;
but for the rest of the year the water flows uselessly into the sea. The
project for the construction of a barrage across the Indus is still under
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- consideration, and, if it be finally accepted as practicable, the work
will be difficult and protracted. It seems that investigations should
be made to ascertain the feasibility of irrigating the land by pumps
in the meantime. Expegimental work can be done at a very small
cost and can be developed with great rapidity if successful. The possi-
bility of growing Egyptian cotton in 8ind can be thoroughly tested by
a preliminary irrigation scheme of this type, and, if the results are
promising, progress can be made with demonstration work in readiness
for the barrage irrigation system.

89. In our note on sugarcane (Appendix C), we have drawn attention
to the results likely to be obtained by the

'wmﬂ:"”“"' introduction of central power-driven cane
cultivation, crushing plants. Each of these at pre-war

. prices cost about Rs. 12,000, and is capable of
dealing with 100 acres of good cane in a season. Roughly, of the sugar
eonsumed in India, three-fourths is grown in the country and one-
fourth is imported. Roughly also, of that grown in the country, one-
third is wasted owing to the inefficiency of the primitive methods of
extraction. Nearly one-half of this loss might easily be avoided, and,
if it were, the profits of cane cultivation would be greatly increased.

We have had much evidence brought before us to show that, under
favourable conditions, sugarcane cultivation is very profitable and
yields much higher returns than can be obtained from most other
crops ; but the average outturn throughout the country is exceedingly
poor, and the area under cane cultivation depends upon, and varies
with, the relation between the prices obtainable for sugar or gur, and
those for such crops as paddy and ragi. The ryot’s difficulties are want
of water for irrigation, the strain imposed upon his cattle during the
cane-crushing season and lack of capital. The pump will often belp
him over his first difficulty, and the engine will drive his mill and reduce
the work thrown on.the cattle to that of carrying the cane from the
field to the mill, while the larger yield and the smaller expense in work-
ing will greatly increase his profits.

Years ago, the iron-roller mill replaced the wooden ckarki, and now
the time has come when the power-driven mill should as completely
replace that worked by cattle. The area under cane cultivation in-
British India is about 2} million acres. Improv ts in the method
of extracting the juice can certainly increase the yield by ten per cent.,’
and it is equally certain that better cultivation and the more extended
use of manure should add at least 20 per cent. to the gross weight of
the crop, making the total increase in the amount of sugar produced
in India 32 per cent., or more than sufficient to render tha country
self-supporting at the present time. The universal adoption oi power
plants for cane crushing would cost about 30 crores of rupees; this
expenditure would be justified by the consequent reduction of the pre-
sent cost of cane crushing and by the increased yield of sugsr. The
indirect gains to agriculture would also be of the highest importance.

a
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Large numbers of cattle, whose work must be equivalent to many hun-
dreds of thousands, probably millions, of horse power, are employed
in lifting watee-and crushing céne. It is hardly realised how heavy
is the burden thus entailed upon the farmer’s cattle, and how severe
the resulting deterioration of their working pbwer for purposes of culti-
vation. '

It will, therefore, be seen that, even under the present conditions
of Indian agriculture, an expenditure of 80 crores’ of rupees upon machi-
nery for well irrigation and cane crushing alone would be highly remu-
nerative, and it is probable that thereafter a further, and possibly greater,
outlay would prove profifable. Rough figures only have been given
to convey some idea of the scale on which operatjons might ultimately
be conducted, but they suffice to show that in this direction alone a
vast mechanical engineering industry and many others subsidiary to
it would inevitably spring up throughout the country.

90. Oil seeds are grown on an average area of about 15 million
Improvements in oil acres in British Tndia; a large proportion of
extraction. the crop, valued at about 36 crores of rupees,
is exported in normal years and the remainder
consumed locally. The extraction of oil is practised to some extent
wherever oil seeds are grown, chiefly by means of bullock-driven ghanis,
which are neither efficient in expression nor economical in labour.
Power-driven mills are found to some extent in Calcutta, Bombay and
elsewhere, particularly on the west coast for the treatment of copra ;
but there is room for great extension of their use, especially for types
of plant which will give a more complete extraction. This is perhaps
of less importance in the case of oil seeds which yield cake for cattle
food ; but when the cake is used for manure, as in the case of castor
seed, any oil left in it is wasted. Indeed it is probable that even in
cake used for cattle food any excess of oil over five per cent. is wasted,
and that, in all cases where edible cake is directly used as manure, any
oil contents whatsoever are not merely valueless, but actually harmful.
In recent years, the extraction of oil by contimuously operated screw-
presses has become more common ; this process has proved very satis-
factory in treating certain kinds of Indian seeds, and there is undoubt-
edly a large field for its employment. As in the case of sugarcane
crushing, and for the same reason, it is desirable to eliminate cattle-
.driven mills’and to employ more powerful and, therefore, more efficient
menns of extraction. At present, solarge a percentage of the oil avail-
able from the seeds is left in the cake that there seems to be a fair pros-
pect of successfully working the latter over again by solvent processes,
which are capable of extracting the oil almost completely. This would
be a great gain in the cage of fertiliser cakes. But, as regards fodder
cakes, the Indian ryot is not yet convinced that his cattle cah only
uselully assimilate a small proportion of the oil contained in the cake
which he feeds to them, and, therefore, he still prefers to feed his cattle
on cotton seed rather than on cotton-seed oil cake.
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91.'Even from the pr])lint of view of Indian industrial development,
the necessity for increased efforts for-the im-
ﬁm:o'm.‘znml'n'?ur:lﬁm. provement of agriculture is clear. Thée ideal
* . before the Department of Agricultire is the
production of a large! output of more valuable crops, with smaller
demands on human and animal labour. This will result in a greater
creation of wealth and an increase in the raw materials for industries ;
will ease the difficult problem of the supply of cattle; and will
literate additional labour for industries.
92. We may again emphasise the imperative importance of keeping
the Department of Agriculture in close touch
00-':"'.:30“":“““' De-  with modern developments connected with
partmed l:dun‘rrll:: " the generation of power. India is not yet at
all accustomed to a free use of mechanical
appliances, and it should be an important function of the Departments
of Industries and Agriculture to encourage their introduction in every
possible way. Experience in other countries is not directly applicable
to India, and a special study of the local conditions is essential to rapid
and sustained progress. The Director of Industries in each province
should have a complete laboratory, equipped for the mechanical testing
of small prime-movers and the machinery that they are intended to
drive. The requirements of the ryots should be studied, and any defects
in the machinery should be carefully noted and communicated to the
makers. For a long time to come, the employment of machinery in
agricultural India will largely depend -upon the completeness and
efficiency of the official organisation which is created to encourage its
'se and to assist those who use it. '
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CHAPTER VL

Power. .

93. The distribution of the natural resources for generating emergy
) which a country possesses, mainly determines
mz"m::mw‘m the location of, at any rate, #hose industries in
which the cost of fuel for power and heat

bulks largely in the total manufacturing charges. -

In the mill and general engineering industries, fuel is chiefly required
to generate power, and, though its cost is important, it is seldom the
dominant factor. With sea transport available to coast towns, with
the extended railway system which-the country now possesses and
with other sources of fuel supply yet to be mentioned, no great difficulty
appears to be experienced in any part of India in obtaining coal or some
form of fuel, at what may be deemed a reasonable cost for:ordinary
power purposes. It may here be observed that the greatly increased
efficiency of our methods of converting heat into work during the last
20 years has materially improved the position of India as a potential
user of mechanical appliances, though the effect is not yet fully appa-
rent, owing to natural reluctance to relegate to the scrap-heap obsolete
but serviceable plant. Engines are in use which, though they are still
mechanically in good condition, require much more steam than a
modern engine of the same size. The institution, however, of certain
important industries, for example electro-smelting and some electrolytic
chemical processes, is possible only when power is available at rates
well below the cost at which it can usually be obtained through the
medium of heat engines.

Sources of Power Supplies.

94. As we have already seen, the distribution of coal in India is

coal very irregular, being chiefly confined to the

. old province of Bengal, where the deposits are

of great extent; to the Central Provinces and Central India, where

the fields are only partially developed, and, so far as is known, contain

only coal of an inferior description ; and to the Hyderabad State, which
possesses the Singareni field yielding a steam coal of fair quality.

For metallurgical purposes the supplies of suitable coal are greatly
restricted. The Tertiary coal ef north-east Assam produces an excel-
lent coke, but its situation naturally Jimits its use ; there are also similar
coals in some of the smaller Assam fields, like Daranggiri, which are
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ot yet served by railways ; but the only large supply of good coking
coal go far established, and within an area suitable for industrial deve-
lopment on modern lines, is that of the Gondwana fields of Bengal and
Bihar. . :

Kven in these Gondwana coking coals, the high percentage of ash
and correspondingly low calorific value reduce their radius of economic
use under conditions of railway transport, and it will be still further
diminished, as the shallow seams are exhausted and the deeper coal
is worked at higher cost. The demands for coal from the Bengal fields
are rapidly growing, and the metallurgical developments that are
economically desjrable or are necessary on the ground of military security,
will increase the dgmand for the best qualities of coal to an extent that
necessitates a special survey of the situation, with a view to introducing
economies in the methods of mining and consumption. We recom-
mend that this question be taken up at an early date. Such a review
of the fuel situation in eastern India should include an examination of
measures in progress for rendering more accessible the undeveloped
fields of Assam.

The coals of the Central Provinces are yenerally characterised by
high percentages of ash and moisture with correspondingly low calorific
values. As sources of power, therefore, these coals have a limited
sphere of utility, and being, so far as is known, unsuitable for coke making,
their use is limited to steam raising.

Coal of Tertiary age, generally inferior in quality and limited in
quantity, is obtained from small fields at Palana in the Bikanir State
in the Salt Range of the Punjab, in Jammu and in Baluchistan. These
sources of supply are insufficient to meet the demands of industries
conducted on anything approaching modern lines.

95. The forests arc capable of yielding important supplies of wood
Vood tusl ‘fuel, which can be most advantageously em-

* " ployed, after convegsion into gas, to generate

power in internal combustion engines. Gas plants are obtainable
which can be worked with the wood either in its natural state or after
its reduction to charcoal. But we may observe, in passing, that the
use of wood in steam boilers, when the steam is required for power
purposes, is extremely wasteful and should be discouraged as much as
possible. The forests of India are unfortunately confined chiefly to
the hilly tracts, and over large areas the cost of transport of wood fuél
is so heavy as almost to preclude its use. Further, the evidence we
have gathered, chiefly from the officers of the Forest Department, does
not encourage the idea that, even in the neighbourhood of the forests,
the supply of fuel is capable of any very great expansion. Little or
no information could be obtained regarding the rate of reproduction
of fuel trees in natural forests, and the opinion was generally expressed
that it would be necessary to have recourse to extensive planting to
meet any heavy and continuous demands for. wood fuel at reasonable
rates. Only at Changamanga in the Punjab and in the south of India,



chiefly in the neighbourhoods of Madras and Bangalore, have fuel plan-.
tations been at all extensively made. The results obtained from casua-
rina plantations along the Coromandel Coast have been very satisfactory,

" also those from the comparatively small areas on¢he Nilgiri Hills planted
with eucalyptus. . :

We consider that the economic aspects of forestry in relation to
the fuel supply of the country have hitherto not received sufficient
attention. We desirc to direct attention to the advantages of wood
distillation as a method of obtaining charcoal and certain valuable
by-products, acetate of line, methyl alcohol and wood tar, by the sale
of which the local cost of the charcoal would be greatly reduced. For
all but the smallest units of power a suction gas Plant is extremely
ccnvenient and efficient, and we recommend that any methods which
are likely to cheapen the cost of fuel for such plants should be the subject
of detailed investigation and trial.

96. There is no possibility of estimating the prospects of oil produc-
tion, and it would therefore be unwise to rel
Ol and aicohol. on this form of fuel to make up for the deple):
tion of our coal supplies. The serious economic value of the oil-bearing
areas in Baluchistan and the Punjab is still far from being established
as a commercial proposition ; the oil field of north-east Assam has shown
very slow expansion, and the valuc of the new fields at Badarpur in
central Assam has yet to be demonstrated. * [n Burma, the three main
fields of Yenangyaung, Yenangyat and Singu are being rapidly cxploi-
ted, and no others likely to replace them have so far been proved, in
spite of extensive and costly prospecting operations. N

It is very undesirable that the fuel supply of the country should
be derived from external sources, and we were informed that in the
Madras Presidency and Mysore, this aspect of the question had been
considered by the Departments of Industries, whose officers now recom-
mend the use of suction gas plants for all units of over ten horse power
when charcoal can he obtained at a rcasonable rate, and cndeavour
to confine the employment of the oil engine te power units below this
size. Petrol is chiefly used in motor cars and small engines which are
only intermittently employed. As a source of industrial power, it is
unimportant ; but the demand for it for other purposes is likely to
grow, and the provision of a suitable substitute is generally recognised
as desirable, if not actually imperative. On several occasions our
attention was drawn to the possibility of making industrial alcohol
{rom hitherto neglected vegetable materials, some of which appear to
be sufficiently promising to justify investigation and experiment. We
recommend that a more liberal policy should be followed by the excise
authorities in respect of the class of denaturant preseribed, and more
regard might be paid to the likelihood rather than to the mere possi-
bility of frauds upon the revenue, when the requirements of conynercial
users gonflict with excise regulations.



. 9. The value of wind power in India is very sma;l, owing tolthe
lightness of the prevalent winds, except along
Wind powsr. the sea coast and ou the Deccan uplands. For
industrial use this source%of power is too intermittent and too uncertain,
and it can only be employed with advantage for lifting water, either
for domestic purposes or for irrigation. In the first case an elevated
tank, in the other a storage reservoir is necessary; and only where
these can be cheaply installed is it worth while to set up a windmill.
Such mills are not common now, but the increasing cost of labour and
the growing tendency to resort to mechanical appliances will probably
lead to a more extgnsive use of them in the future.

98. The principa} reason why India has been able to develope water
Water power power only to a limited extent is that the
' seasonal character of the rainfall makes storage
works in most cases a necessity, and the outlay involved in their cons-
truction, unless the water can be used for irrigation afterwards, is likely
to raise the cost of power above the rate at which iv can be generated
by other means. The progress that has been made in the development of
hydro-electric methods of generating and distributing electric energy
has, however, opened out new prospects in India, which, in recent years,
have been greatly enlarged by the investigations of engineers in the
Bombay Presidency and the practical results which they have obtained.
Before the electric transmission of power over long distances became -
a practical success, the usc of water power in India was confined to
one or two fairly large cotton mills, as at Uokak and Ambasamudram,
1o a number of small factories on planters’ estates in the hills, and to
numerous small water wheels on hill streams and at falls on the irriga-
tion canals, which drive flour mills.

The Mysore Durbar set up the first central hydro-clectric installa-
tion in India on the Cauvery river at Sivasamudram in 1903, Begin-
ning with 4,000 horse power, the central generating station has been
gradually enlarged, till at the present time its capacity is about 18,000
horse power, the major portion of which is transmitted at 70,000 volts
over a distance of 90 miles to the Kolar gold fields. The irregular flow
of the Cauvery has been overcome by the construction of a dam across
the river at Kannambadi near Seringapatam, which stores sufficient
water to maintain a minimum flow of 900 cubic feet per second. The
Kashmir Durbar subsequently established a hydro-electric station on,
the Jhelum river near Srinagar; but in this instance, the anticipated
demand for power has as yet been only partly realised. In western
Indie, attention was drawn to the potentialities existing in the heavy
rainfall on the country fringing the Ghats and the facilities offered for
the construction of hydro-electric installations by the very steep drop
to the plains. After years spent in surveys and the preparation of
plans, a company was formed with Indian capital, which has carried
out & series of works in the neighbourhood of Lonavla, and these, though °
not yet complete, already supply the cotton mills in Bombay with
42,000 horse power for 12 hows a day. Additional works of a similar
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character, but on an even larger scale, are now being constructed in the
Andhra valley, and are under contemplation in.both the Nila Mula
and Koyna valleys, though progress is greatly delayed by the war.
The electric energy now supplied to Bombay ds roughly equivalent to
that which would be obtained from 600 tons of coal a day, and the
reduction of the Bombay demand by this quantity is, under war condi-
tions, a matter of great importance. It is expected that about half
a million horse power will be obtained from the Western Ghats, which
can either be transmitted to Bombay or utilised on the coast for electro-
chemical industries, such as the extraction of aluminium from bauxite
and the manufacture of nitrogen compounds from the air.

Elsewhere in India comparatively little use has been made of water
power, though numerous cities and towns have been equipped with
stream-driven electric installations for the supply of light and power.
Undoubtedly the most important sources of water power immediately
available are to be found in the streams and rivers draining the Hima-
layas ; but, except for the electric lighting of hill stations like Simla
and Darjeeling, no profitable application of it has yeb been discovered.
The main Indian centres of population and industry, except Bombay,
are situated at great distances from those parts of the country where
the natural features exhibit possibilities for the generation of water
power.

99. The preliminary reconnaissances which have been made have
yielded very ittle reliable information as to

Nmfty:uo:v:-yy"dnmphle what can be done in the future. We now
require hydrographic surveys on a much more

elaborate scale than has hitherto been attempted. In view of the
increased possibilities of water power due to the recent advances in
electro-chemical and electro-metallurgical technology, these are now
likely to produce results of practical importance. Large amounts of
water power are in commercial use in other parts of the world for the
manufacture of iron, steel, alloys, aluminium, calcium carbide and
various nitrogen compounds. As we have elsewhere pointed out, it
is imperative that some, if not all, of these industries should be estab-
lished in India, and in order that they may be successfully worked
on a commercial basis, the operations will have to be on a very large
scale. In these industries the working costeis mainly made up of two
items, the interest on the capital outlay and the cost of power consumed.
They are essentially power industries, which can only be carried on
where very large amounts of power can be obtained at rates helow
those usual in industrial centres. While for ordinary industrial opera-
tions a continuous supply of power throughout the year is essential,
it may, perhaps, be practicable-to shut down these highly specialised
industries for two or three months in the year, during the period when
the water supply is at its lowest level. This would increase the number
of probablesites for hydro-electric stations by diminishing the cost of
storage works.
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I'he storage of water for irrigation is well understood, and the general
principles underlying its successful application have been thoroughly
worked qut. It is now necessary to recousider the question of the
storage and regulation ofywater, with the double object of power supply
and irrigation. Irrigation engineers in recent years have not lost sight
of this possibility, but are naturally still inclined to regard the power
question as one of subsidiary importance, and are, therefore, unwilling
to accept any compromises which would involve the sacrifice of irrigation
to water power or interfere with their existing régime. Hitherto, pros-
pecting for water power has not been recognised as an essential duty of
the Public Works or any other Department, and, as already stated,
very little has been done; but the necessity for electro-chemical and
thermo-electric industries alters the situation.

100. We think it undesirable that the task of prospecting should be

left entirely to private enterprise, as in the

- Rm"&""m‘."}m‘“ majority of cases such work could only be

u:.,m undertaken by strong financial syndicates, whose

interests would not in some cases coincide with

those of the public or of Government. For the following reasons,

such work is more appropriately the, function of a Government
department :—

(1) Only Government can fairly estimate the effect of displacing
an agricultural community, which would be the case in most
reservoir schemes.

(2) Only Government can readily ascertain the land rights affected,
and can adjust conflicting claims, especially where the
storage area may be in one province, while the power site,
through an accident of topography, may be in another,
or even in a Native State.

(3) Only a Gowernment department: can afford to undertake the
long-period gauging operations that are necessary, especially
in the case of rivers like those of the Peninsula, which are
subject to great seasonal variations.

(4) Unless a systematic hydrographic survey be undertaken by
" Government, it will be impossible to formulate precise rules
for the grant of concessions, and private companies will,
therefore, be compelled ordinarily to ask for exclusive pri-
vileges over large areas to forestall imitation and competi-
tion. Incidentally it is 'y that these rules should be
sufficiently generous to attract private enterprise, without
tying up for long periods areas that ought to be prospected,
and without allowing large schemes to inhibit activity in
the promotion of small local power schemes, or conversely
small interests to preoccupy the choicest sites in neighbour-
hoods which might subsequently be found suitable for larger
schemes of more general public utility.
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(5) Only Government can initiate and carry through 50int and
interdependent power and irrigation schemes.

We, therefore, consider it necessary that Governntent should take
in hand a systematic survey of the country %o ascertain what hydro-
electric possibilities exist, and we are of opinion that this should be
started at once in view of the necessity of selecting, as early as possible,
the best sites available for certain power industries. Delay to deter-
mine the resources of the country in this direction may involve much
expenditure which might be avoided with the help of a previops survey.
In the absence of adequate data, we refrain from expressing an opinion
on the question of the agency to be employed in carrying out such
works. The analogy of the Irrigation Department suggests that, when
the power is distributed over wide areas and to ms,ny consumers, the
work should be undertaken by Government ; but in other cases, such
as the establishment of metallurgical or chemical works Dby private agency,
a single consumer may be granted concessions to enable him to create
his own water power. Leases of water power should provide for the
resumption or transfer of rights and for the acquisition of the hydro-
electric plant on an equitable basis, should it become necessary in the
public interest, or should the ipitial industrial undertaking be compelled
at any time to cease working.

Proposals for generating water power from canal falls and other
irrigation works should be considered by a joint committee composed
of officers of the Public Works and Industries Departments, so that
conflicting interests may be adjusted as far as possible, and the utilisa-
tion secured of any sources of power which now exist or can be created.
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CHAPTER VII.
The Indian in Industries.

101. We may now cxamine further the part played by Indians of all
classes in the industrial development of the
The share taken by differsnty country, in order to ascertain the lines along
°|m.‘,:"|"¢',';‘.|:::m':,{m" which this tendency may be further stimulated.
. In a subsequent chapter we deal with the
conditions under which factory labour lives, and show that these are in
the highest degree antagonistic to any improvement in efficiency. These
conditions are not easy to alter ; but it is obvious that the great obstacles
are the lack of even vernacular education and the low standard of com-
fort. 'The higher grade of worker, the mechanical artisan, in the
absence of adequate education has also been prevented from attaining a
greater degree of skill. He finds himself where he is, less by deliberate
choice than by the accident of his obtaining work at some railway or
other engineering shop, or by the possession of a somewhat more enter-
prising spirit than his fellows. There is at present only very inadequate
provision for any form of technical training to supplement the experience
that he can gain by actual work in an engineering shop, while the gene-
rally admitted need for a more trustworthy and skilful type of man is
met at present by importing chargemen and foremen from abroad.

Traders, cmployers and financiers differ very widely throughout the
country in efficiengy and in the degrec of success which they attain.
This must be ascribed to the fact that, in the absence of a proper system
of industrial education and a considered policy of encouragement to
industries, hereditary predisposition and the influence of surroundings
have been left to produce their inevitable effect. The castes which
exhibit the highest degrec of intelligence are, with few exceptions, those
whose functional characteristics have in the past been religious leader-
ship, government service, or trade, and it is from these that the leading
Indian industrialists, financiers and merchants have hitherto been
mostly drawn. Though the representatives of these classes have attained
a high degree of success in Bombay aud Gujerat, and though there are
numerous instances of successful Indian industrial enterprise in other
parts of the country, Indian capitalists generally have followed their
ancestral tradition of rural trade, and have confined themgelves to the
finance of agriculture and of such industries as already existed. When
.communications werc improved and India was brought into effective

touch with the outside world, traders took advantage of the changed

position merely to extend the scale of their previous operations. Like
n



the landiords, they lent money to the cultivators and found a profitable
investment in landed property. dn trade and money-lending and, to a
less extent, in financing village artisans, the trading classes found that
large and certain gains were to be madg; while modern industries
required technical knowledge, and offered only doubtful and, in most
cases, apparently smaller profits. The failure of the more intellectual
classes to take advantage of the new prospects was especially marked in
Bengal, where it contrasts with the success of local European enterprise.
Here and in most parts of India, these classes grasped eagerly at the
prospect of Government, profcssional, and clerical employment, and
freely availed themselves of the system of education which was brought
into being by the British Government, partly with & view to fit them for
that very work. The effect of the purely litercry type of education
which was the only one generally provided, has been so frequently
discussed that it is not necessary to pursue the subject here in detail ;
it is, however, very necessary to realise its importance as a factor which
has militated against industrial development, and to emphasise the
necessity for a system of education which will impart a practical bias to
the minds of Indian youths.
102. The state of affairs in Bombay is altogether different. If the
. cause be sought, some indication of it may be
““"“"B":IL::"“’" M found in the fact that Indians have held a
Y. . -
large and important share in the trade of
Bombay since the city first came into English hands. The Mahorgedans
of the west coast, especially, traded by sea with the Persian Gulf, Arabia
and East Africa from much earlier times. The Parsces and Hindus
from the northern Bombay coast districts are recorded, at the beginning
of the British occupation, as taking, with the Mahomedan sects of
Khojas, Memons and Bohras, a most important share in the trade of the
port as contractors, merchants, financiers and shipbuilders, agd have
throughout shown themselves little, if at all, inferior to the Europeans
in enterprise, and usually in command of more capital.

The valleys of the Nerbada and the Tapti had been for ages devoted
to the cultivation of cotton. A considerable export trade was carried
on from Broach and Surat, the ports at the mouths of these rivers, with
the aid of an efficient maritime population. The Parsees also after
settling in this tract secured a share of the trade. With the silting up
of these rivers and the increase in the size of ships, Bombay became
the centre of the export trade from the west coast of India. The jmport
of coal from England facilitated the starting of the first cotton mill in
Bombay in 1851 by a Parsee, Mr. C. N. Davar. The number of mills
increased slowly at first, and it was not till the cotton boom of the early -
sixties had come and gone, and the value of steady industrial investments
had made itself appreciated, that it became considerable. By 1876 it
had risen to 29, and the manufacture of cotton had become accepted
as a safe and profitable investment for capital, while by 1889 it had
increased to 69, after which came a lull, but a further rapid rise took
place after the year 1895, and the subsequent expansion has been conti-




nuous. Much of the capital invested was derived from the profits
made in the opium trade with China, and, of course, from the money
which the cotton boom brought into Bombay. The cloth trade with
Africa and Arabia and the yarn trade with China had hecome important
by 1882. The closing of the Indian mints in 1893 to the free coinage of
silver, together with the industrial development in recent years of Japan,
which now not only supplies its own needs but is a keen competitor
with India in the China yarn market, have to some extent retarded the
rapidity with which the Bombay yarn industry was previously expand-
ing, and have turned the attention of those interested in it to the produc-
tion of cloth on a larger scale. At the present time, the number of mills
controlled by European interests is trifling, and the proportion of
European mill employgs also tends to decrease. The marked contrast
between the trading and industrial position of Indians in Bombay and
Calcutta, and the light thrown thereby on the important question how to
assist the Indian people, generally, and educated Indians, in particular,
to take an increased share in industrial enterprise, must be the excuse
for a somewhat prolonged discussion of this subject.

It is noteworthy that in many cases the classes most successful in
industrial and trading enterprise do not care for employment of a nature
demanding skill in industrial technique. In some parts of India, Brah-
mins, though less engaged in trade, produce a fair number of engineers
and other skilled industrialists. It is not in manual skill, if they care
to acquire it, or in the capacity for understanding technical problems,
that the castes which have in the past sought knowledge rather than
commercial success, are deficient ; it is rather in enterprise and in busi-
ness sense, qualities which cannot be developed by a purely literary
education and are more dependent on youthful environment. A few
individuals, possessed of greater determination or aptitude than their
fellows, have, however, achieved varying degrees of success.

103. A brief account of the swadeshi movement, a popular effort to

The swadeshi movement, * Promote indigenous industrial enterprise which

was taken up by the educated classes in most

parts of India, though especially in Bengal, will illustrate both the desire

of more advanced Indians for the industrial progress of their country-

men, and the causes which have hitherto combined to prevent their
realising this ideal to any great extent.

The necessity of securing for India the profits which accrue from the
manufacture of her raw materials, to the export of which her commercial
activity has hitherto been mainly confined, had for many years been
urged on the Indian public by Europeans as well as by Indians. Among
the latter, the late Mr.- Justice Ranade was the leading exponent of the
new views, which involved an appeal to Indian capitalists to invest
their funds more largely in industry, and to the younger members of
the literary castes to abandon their traditional aversion from manual
labour and to fit themselves for industrial enterprise. The Indian
Tndustrial Conference, started in 1905 expressly to further this cause,
has met regularly every year since, and has devoted itself to the dissemi-
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nation of industrial information and to a propaganda of its views
among the educated classes. At a slightly later date, swadeshi principles
began to receive the support of the more advanced Indian politicians,
especially in Bengal owing to local causes. The success of Japan in her
war with Russia appealed strongly to tht imagination of educated
Indians, who saw in Japancse progress and efficiency an example of
what could be accomplished by an castern nation. It was to the policy
of the Japanese Government that the great industrial advance of Japan
was ascribed by them, and numerous Indians began at this time to vepair
to that country for industrial training. These causes led to the increased
use of Indian goods and to the starting of small factories by Indians,
especially for the manufacture of piece-goods, soap, matches, pencils,
and cutlery, and of stores where the products of these factories were to
be sold. This was in itsclf a laudable idea, and"it was financially sup-
ported by many persons who were entirely free from all extreme poli-
tical views. But the boycott of foreign goods, which was the form given
to the movement by some of its more advanced supporters, carried with
it the elements of failure, by alienating in many quarters the sympathy
and support which it might otherwise have claimed.

104. The original movement also suffered from serious errors. Too
many of its disciples were apt to suppose that, because an article was
manufactured abroad and imported into India, it could necessarily be
made in India at a profit. Unfortunately also, the promoters of the
newly established concerns lacked business ability and practical expe-
rience, and overlooked the fact that the imperfect theoretical knowledge
of an industry, acquired from the study of books or even in technical
institutions, is an insufficient equipment for undertaking manufacture
on a commercial scale. Professional men and landowners put money
into businesses that commanded no better technical direction and expert
knowledge than those of youths half trained in this way. Even where
more experienced men were forthcoming to carry on the actual work,
the industry or its location was too often selgcted by its promoters
without a due consideration of the economic factors involved ; and
concerns were frequently started with inadequate capital. For reasons
which are discussed in the next chapter, Government was unfortunately
not equipped to meet the tide of enthusiasm half-way ; to guide it to
success by expert aid and business advice ; and to place the country on

_ the path of sound industrial development by the provision of systematic
technical and commercial education. The swadeshi movement thus
resulted in numerous failures, almost always due mainly to lack of busi-
ness aptitude and commercial and industrial experience in classes which
had hed no opportunity of acquiring them. It says much for the
strength and soundness of the feeling which underlay the effort, that it
still remains to some extent effective, and that a few professional men
and landowners are still found, in Bengal and elsewhere, who support
swadeshi enterprises with such capltal ag they can afford.



CHAPTER VIII

Government Industrial Policy in Recent Years.

105. The commercial instincts of the East India Company had from
) . its earliest days in this country led it to make
:"'"“::W"a:y"":"“in‘::m; various attempts to improve those Indian
development. industries from which its export trade was
largely drawn, as, for example, by organising
and financing the manufacture of cotton and silk piece-goods and silk
yarn, although this policy met with opposition from vested interests
in England, which were at one time sufficiently powerful to insist that it
should be suspended and that the Company should instead concentrate
on the export from India of the raw material necessary for manufactures
in England. The effects of this traditional policy continued for some
time after the Company had ceased to be a trading body, and even after
it had been replaced by the direct rule of the Crown, and doubtless
moulded such subsequent efforts as were made in the same direction by
Government. But as laissez-faire views gradually gained increasing
acceptance both in England and in India, these spasmodic efforts became
less frequent, and the first attempt at a general policy of industrial
development took only two forms—a very imperfect provision of tech-
nical and industrial education, and the collection and dissemination
of commercial and industrial information. One expression of the latter
policy was the Calcutta Exhibition of 1884-85, which led to the institu-
tion of the Calcutta Commercial Museum, now part of the Indian Museum,
and to the examination of Indian industrial resources by the Reporter
on Economic Products. Sir George Birdwood’s work on the ““ Industrial
Arts of India,” the “Indian Art Journal ”, the Indian and Colonial
Exhibition held in London in 1886, and the institution about 1890 of a
series of provincial monographs on Indian industries may be regarded
as isolated and desultory efforts in the same direction. Various experts
also were employed to investigate matters of industrial importance and
awaken interest in them, while the Geological Survey began to deal’
with the economic uses of minerals, a branch of its work which was more
definitely systematised from about the year 1904.

All that was done, however, was due rather to a few far-sighted
individual officers than to any considered and general policy on the part
of Government, though it is true that Government recognised the need
for such a policy by the creation in 1905 of a separate imperial Depart-

* ment of Commerce and Industry. Even so, it is believed that this depart-
ment by no means took the form originally contemplated by Lord
. 46 .



@urzon, the Viceroy responsible for its inaugiiration. It is to the initial
phases of this movement and to the severe set-back which it received in
1910 from a decision of the then Secretary of State, after detailed pro-
posals for organisation and work had been actually elaborated in the
United Provinces and Madras, that we now desire to draw attention.

106. In 1907, a conference was held at Naini Tal by Sir John Hewett,
United Provincss. Lieutenant-Governor of the United Provinces,
who had been the first Member in charge of
the new Department of Commerce and Industry. The proposals accepted
at this conference included the appointment of a provineial Director of
Industries, advised by a board of officials and business men, whose
main functions were to be the acquisition and di irtation of industrial
information, the introduction of new and the stiraulation of existing
industries, For these purposes the Director was to be provided with an
expert staff, and to have the control of industrial and technical education
and, in particular, of a technological institute to be established at
Cawnpore, the professors attached to which were to assist by investiga-
tion and advice in the solution of industrial problems. With the help
of the staff of the technological institute, the Director was to pioneer
new industries and to experiment in improved methods and demonstrate
their application to certain existing industries on a commercial scale.
. In their Resolution No. 1163-XVII-415, dated 27th August 1913, the
United Provinces Government reviewed the extent to which subsequent
experience had led them to modify their ideas, which had, however,
only been carried into effect to a very limited degree. Their most
importent conclusions were that the headship of the technological
institute should be separated from the Directorship of Industries, owing
to the fact that a scientist was clearly needed for the former and a man
of general industrial and economic knowledge with a business instinct
for the latter ; and the recognition of the truth that the science of direct-
ing organised industrial concerns can only be learned by experience,
and not in technological institutes, however elaborate their equipment,

In pursuance of the recommendations of the Naini Tal conference,
loans or grants were given to several concerns, especially to sugar fac-
tories. Some of these were spent, under the advice of the Government
Sugar Engineer, .in remodelling existing factories. The inevitable
difficulties besetting these early attempts to assist industry, in the
absence of a properly considered and accepted policy or of a systematised
-organisation to give effect to it, arc well exemplified by the history of the
loan given for starting a sugar factory in the Gorakhpur district, and of
the experimental cotton-seed oil factory at Cawnpore. The loan of
seven lakhs of rupees was granted to the sugar factory in the hope that
it would induce capitalists to establjsh cane factories on modern lines.
It does not appear to have had any marked effect in this direction, nor
in the training of Indian apprentices as sugar makers, which was one of
its conditions. Though the proposal was examined and reported on
in the first instance by the Sugar Engineer to Government and the
Directar of Agriculture, the terms of the loan did not bind the company
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to accept advice from, or even to permit inspection by, any Government
officer. The machinery and the process adopted were not in all respects
suited to Indian conditions ; the first season or two were unfavourable,
and the enterprise naturally suffered at first. '

The Government pioneer oil mill was started at Cawnpore under the
management of a European agency firm, to investigate the possibility of
the extraction of cotton-seed oil on a commercial scale. The venture
was initiated without the assistance of any expert in cotton-seed oil
manufacture, and was subsequently closed down in consequence of
orders of the Secretary of State of which more will be said below. The
mill had not worked long enough to yield definite data of commercial
value, though the results were said to be promising It was made over
to private owners, whg found it necessary to modify the plant installed
by Government, which was not of the most suitable type for its purposes.

107. In the early nineties of last century, proposals that the water
Madras. power, which would become available on the

completion of the Periyar irrigation project,

should be utilised in the manufacture of aluminium by the then new
electrolytic methods, had awakened interest in the Madras Presidency.
Nothing has come of these proposals, and to this day the water power
remains undeveloped ; but in 1898, Government sanctioned experiments
at the School of Arts in working up sheet and ingot metal procured from
the British Aluminium Company to determine whether the metal would
prove useful to the people of India, and, if so, to build up a market for
it in the country, which would justify the establishment of hydro-electric
works for its production from Indian ores. It was thought that, if
aluminium could be smelted in India, it might prove a convenient subs-
titute for copper, brass, tin, zinc and lead in many of their industrial and
domestic applications. The average yearly imports of copper and brass
from 1891 to 1896 had been over 24,000 tons with a value exceeding two
crores of rupees, and it appeared well worth while to make some attempt
to introduce a metal, which could ultimately be manufactured in the
country, as a substitute for those which, as it then seemed, must be
imported. In the course of six years, a fairly large business in alumi-
nium hollow-ware was developed, and a demand was created which led
to the establishment of a number of small factories in other parts of
India. At the end of 1903, the Madras Government considered that
they could not usefully carry on the work any longer, and they sold their
plant and stock en bloc to the Indian Aluminium Company for a lump
sum which left them with a clear profit of Rs. 30,000 on their experi-
ment. The imports of the metal thereafter steadily increased, and in
1912-¥3 amounted to nearly 1,800 tons valued at over 25 lakhs of rupees,
but the outbreak of war seriously restricted further progress, and the
prohibition of imports of aluminium in 1916 necessitated the closure ol

the factory, at least temporarily. The experiment has not yet achieved

" its original object, but it has created & large market for aluminium in

India which is a desirable preliminary to the establishment of works

in the country for the extraction of the metal. During the five years

m
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1911—1916 (in two of which operations were seriously affected by the
war) 5,737 tons of aluminium, valued at over 89 lakhs of rupees, were™
imported.

The success which attended their initial industrial endeavour led the
Government of Madras in 1899 to obtain sanction from the Secretary of
State to the appointment of a whole-time officer, to supervise and stim-
ulate technical and industrial education. In the first instance, the
appointment was sanctioned for three years and was renewed for a similar
period, and finally, in 1906, was extended for a further period of five
years, when the officer was designated the Director of Industrial and
Technical Enquiries. A detailed history of the work in Madras has been
prepared under the orders of the Local Government and submitted to
us as a ““ Memorandum on the Department of Industries in the Madras
Presidency ” (Appendix 'J.). From this memorandum it will be seen

. that step by step the Madras Government committed themselves to an
increasingly active policy for the promotion of industries. Hand-loom
weaving was greatly developed, the chrome process of manufacturing
leather was introduced, irrigation by pumping was started and boring for
water was undertaken ; in addition, an organisation was created for
agsisting private individuals to install power-driven machinery and
plant. These numerous activities aroused the opposition of the local
European commercial community, who interpreted them as a serious
menace to private enterprise and an unwarrantable intervention on the
part of the State in matters beyond the sphere of Government ; on the
other hand, the Indian public approved of the policy which had been
pursued.

108. There were, however, certain incidents in the history of the

Efoet of Lord Mori development of industries in Madras which
0Y's  merit special notice. An industrial conference
S ehial poticy.”  Was held at Ootacamund in 1908. The Madras
Government Order No. 2894, dated 17th
October 1908, reviewing its recommendations, appointed a special
officer under the title of Director of Industries, to control pioneer enter-
prises and practical industrial education, and to establish a bureau of
industrial information and an industrial museum. The conference had
recommended that he should be assisted by an Advisory Board. Tech-
nical education was to remain under the Director of Public Instruction.
But when the scheme was laid before the Secretary of State (Lord
Morley), the essential feature of experiment and demonstration by Gov-
ernment agency on a commercial scale entirely failed to. secure his
approval. In his despatch No. 50-Revenue, dated 29th July 1910,
Lord Morley said that the results of the attempts to create new industries
were not of a character to remove his doubts as to the utility of State
effort in this direction, unless it were strictly limited to industrial ins-
truction and avoided the semblance of a commercial venture. The
policy, which hé was prepared to sanction, was that State funds might
be expended upon familiarising the people with such improvements in:
the methods of production as modern science and the practice of European
78 \



countries could suggest. Further than this the State should not go,
and it must be left to private enterprise to demonstrate that these
improvements could be adopted with commercial advantage.

Lord Crewe, who followgd Lord Morley as Secretary of State for
India, in his despatch No. 24-Revenue, dated March 12th, 1912, ex-
pressed views somewhat divergent from those of his predecessor :—

“ The creation of a separate Department of Industries in the Madras
Presidency must turn on the question of the functions proposed
to be assigned to it. As regards the latter, I must reaffirm my
predecessor’s decision against the extension of its activities to
trading on commeicial lines. I have no doubts as to the wis-
dom of that ‘decision. At the same time I desire to point out
that the Government of Madras appear to have placed too
limited & construction upon the orders given in my prede-
cessor’s despatch of 29th July 1910. The policy which he then
sanctioned was that State funds might be expended upon
familiarising the people with such impre ts in the method,
of production as modern science and the practice of European
countries could suggest. This need not be interpreted as
confining instruction solely to industrial schools. I am prepared
to recognise that in certain cases instruction in industrial
schools may be insufficient and may require to be supplemented
by practical training in workshops where the application of
new pr may be demonstrated ; and there is no objection
to the purchase and maintenance of experimental plant for the
purpose of demonstrating the advantages of improved machin-
ery or new processes and for ascertaining the data of produe-
tion. I have, for example, in view the experiment which the
Government of the United Frovinces is now carrying on with
a small sugar plant. Such an experiment does not exceed the
limits within which the Government of Madras may promote
the industrial development of the Presidency.”

Lord Crewe stated in addition that he was prepared to sanction the
constitution of a Department of Industries on the lines subsequently
laid down in the"Madras Government Order No. 368, dated April Ist,
1914, where the functions of the Director of Industries are defined as
follows ‘—

(1) to collect information as to existing industries, their needs and
the possibility of improving them or of introducing new
industries ;

(2) to carry out and direct experiments connected with such en-
quiries ;

(8) to keep in touch with local manufacturers, to bring the results
of his experiments to their notice and to obtain their co-
operation in the conduct of operations on a commercial
‘seale ;
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(4) to supervise the training of students ; and
() to advise Government with regard to technical matters involv-
ing legislation. .

109, Even after Lord Crewe’s despatch the Government of India
seemed to be in doubt as to-how far they would be justified in sanction-
ing proposals for demonstration plants, financial assistance and other
forms of direct aid to industries. Their desire to move in these matters,
which had not so far reached the stage of active fulfilment, had received
a decided set-back. The difficulties were increased by the fact that they
had neither the organisation nor the equipment to give effect even to
the comparatively limited policy sanctioned by Lord Morley. It was
not, however, till some time after the outbreak of war that they resolved
to examine the question in a comprehensive “way, and to that end
appointed our Commission. i

The attitude of Government did not satisfy the important section of
Indian public opinion which desired the industrial regeneration of the
country. The reversal of the policy enunciated by Lord Morley was
frequently demanded ; and the success of Japanese industries, brought
home forcibly to India by a very large increase of Japanese imports,
was cited as an instance of what a previously backward eastern nation
could accomplish with Government encouragement.

110. The Eastern Bengal and Assam Government held a conference
at Dacca in 1909, which made certain proposals
W":JI':“WV of Gov- involving the creation of a Department of
%md Assam. Industries and the establishment, in connec-
tion with a scheme for technical and industrial
education, of a central institute at Dacca, one function of which would
be to impart, with the help of small Government factories grouped
round it, practical training under commercial conditions. The intro-
duction of pioneer factories was also proposed. The Secretary of State
(ow Lord Crewe) expressed general approval in his despatch No. 12-
Public, dated 19th January 1912. A scheme had also been devised
for a technological institute at Calcutta ; but owing to the readjustment
of the boundaries of the Bengal provinces in 1912, it was found necessary
to recast both these schemes, and with this object a report was prepared
in 1913. No practical effect has so far been given to these proposals,
which have been criticised in paragraph 219 of the Bengal Dis-
trict Administration Committee’s report as tending to give too purely
educational a bias to the objects and methods of the Department of
Industries.

The United Provinces Government appointed a Director of Industries
in 1910, and further loans were subsequentl
United Provinces. made to various industrial concerns ‘gy thiys
Gowernment. A depdt for the sale of the products of cottage industries
was started at Cawnpore ; a glass worker and a press-tool maker were
obtained from England ; and various investigations were made into the
possibilities of certain local products, notably dyes and tanning extracts.
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Directors of Industries have been appointed by the Governments of
Other Provinces. Madras, the Ifunjab, 'Bengal, Bon'lbay and the
: Central Provinces. These appointments have

been filled, at any rate temporarily, from the Indian Civil Service.

In Madras, the Industrial Department was broken up, after the
Madras. receipt of the Secrctary of State’s orders of
: 1910, into a Pumping and~Boring Department
directly under Gevernment, and an Inspectorship of industrial schools
under the Department of Public Instruction. Both these branches were
for:a time under the control of the same officer, who was assisted by
dyeing and leather experts in other work which he was also detailed
to supervise. The Industrial Department was reconstituted with effect
from 21st March 1914, but owing to various causes little progress has
been made in the work under the charge of the dyeing and leather
experts, though a central institutce for dyeing, weaving and metal work
in Madura is under construction, and a tauning and leather school has
been in existence for some years. After the outhreak of war, the Madras
Government thought that an effort should be made to take advantage
of the temporary cessation of foreign competition to start new industries
and revive certain ostensibly promising industrial ventures which had
previously failed. The manufacture of glass, paper and pencils, and
oil-seed milling were attempted, but unforeseen difticulties arose from
inability to obtain plant and the services of suitable experts. The glass
experiments completely failed, and the attempt to introduce modern
methods of milling oil seeds, owing to non-delivery of the machinery
did not advance beyond the experimental stage, the results of which
were favourable. The manufacture of paper was started again at
Punaltr, and, after unsatisfactory experiments with a number of Indian
woods, the pencil factory set up in Madras has achieved considerable
success with cedar wood imported from British East Africa.

In Bombay, an Advisory Committee was appointed in 1915 to report

Bombay. on such schemes as were submitted for its

approval, and advise the Government as to

the support which should be extended to these. At the beginning of

1918 this committee was dissolved at its own suggestion and replaced
by a Director of Industries.

In the Central Provinces, tl:ie Birector of Aglgri:iulture in 1]311 wa;
appointes irector of Industries also ant
Ouetral Proviesnt. cl[;grged with the main task of aiding certain
selected cottage industries. The staff of his department included a
textile expert and a European craftsman, who is head master of the
School of Handicrafts at Nagpur, and whose duties include the giving
of advice and help to local artisans in wood and metal. In 1917, a
separate officer was temporarily appointed as Director of Industries.

In almost al provinces, the Departments of Co-operative Credit
assist cottage industries to organise, finance, purchase and distribute
- 81 -~ .



oh co-operative lines Little, if any, progress, however, fias yet been
mnade in co-operative production.
111, Industrial surveys were undertaken at vin%ls times between
1890 and 1914 in Bbngal, the United Provinces,
bl ot the Punjab and thegCentml Provinces. The
Bengal Government in particular carried out no less than three, but
nothing definite seetns to have resulted from any of them except the
report. None of these surveys was made by officers with technical
knowledge of any industry, and they were all confined to & description
of the various provinces from an economio point of view, including
superficial accounts of organised industries and more detailed investiga-
tions of small and cottage industries, with descriptions of processes,
rates of wages, cost of raw material, and pricesof and demand for pro-
ducts. The reports usually include proposals on very general lines for
the improvement of local industries, with schemes for the organisation
of the necessary staff. They are useful only for administrative purposes
a8 Teviews of the existing industrisl position, and as affording a basis
for the organisation of a local Department of Industries. Expert exam-
inations of particular industries also have been made in Bombay,
but the publication of the information so acquired has not had much,
if any, practical influence on the public.

This account of the efforts made by Government for the improve-
ment of Indian industries shows how little has been achieved, owing to
the lack of a definite and accepted policy, and to the absence of an appro-
priate organisation of specialised experts. Such experience as has been
gained in the few attempts which have heen made by the Imperial and
Local Governments is chiefly of a negative character ; much vgluable
time has been lost, during which substantial advances might have been
rogistered, and the outhreak of war, which should have proved an oppor-
tunity to reap the fruits of progress, has served mainly to reveal and
accentuate startling deficiencies.



CHAPTER IX.

‘The organisation of Scientific and Technical Services
. ﬂd tl:lo provision for Research Work in India and
road.

112. Inthe coursewof our tours we visited the Forest Research Institute
. at Dehra Dun, the Agricultural Research
Emmmn:'hm Institute at Pusa and the Indian Institute of
: Science at Bangalore. We also inspected the
laboratories and equipment for research work in the Agricultural Colleges
at, Cawnpore, Nagpur, Coimbatore and Lyallpur. Further we made a
special point of ascertaining what facilities existed under the Education
Department in schools or colledes, under other departments of Govern-
ment or privately, for research work, which would in any way promote
the industrial development of the country. We also took occasion to
enquire 1o what extent useful work has been done for India by the
Imperial Institute, and to what extent it was considered desirable to refer
problems to scientific men at home.

We were impressed by the value of the work which has already been
done in the organised laboratories, and by the absolutely unanimous
opinion which was expressed by all scientific officers as to the inadequacy
of the staffs in point of numbers. Everywhere we were brought face to
face with unsolved problems, requiring scientific investigation on an
extended scale. On the one side, we saw the results accomplished by
enthusiastio soientists, which, regarded from the purely economic aspect
of the question, have added enormously to the productive capacity of
India ; on the other side, we were told by forest officers, agriculturists
and indigo planters, engineers and manufacturers of the limitations
placed upon the development of their work and the frequency with
which they were brought to a standstill by a lack of knowledge regarding
matters which could only be ascertained by systematic research work.
Such success as has been attained by the Institutes at Pusa, Dehra Dun »
and Bangalore should not be gauged solely by its pecuniary returns, as
the experts employed have had their attention directed to specific prob-
lems urgently calling for solution, and those which were likely to yield
immediate results have naturally been taken up first.

We do not propose to deal with the general problems of pure scientific
research ; but in relation thereto, attention should be forcibly drawn tn
the striking success obtained by those officers in Government depart-
ments whose position has enabled them to specialise in their work.

83




113. As industries conducted on modern lines, with facilities to keep
abreast of developments i!ll1 other countriesi
gt o o Trequire technical as much as commercia
tial proliminary fo develop- experience and efficiency, it is desirable that
each scheme should Ps examined by appropriate
technical specialists before Government grants concessions or promises
in advance any form of support to a new industrial enterprise. The
absence of such technical officers and the consequent inability to dis-
tinguish between the good and the unsound industrial schemes offered,
have given rise to undue hesitation in granting reasonable concessions.
Frequently, therefore, there has been displayed by Government officials
an apparent indifference to industries, which has begn confirmed in the
public mind by the absence of any openly expressed policy of encourage-
ment, -

The maintenance of a staff of suitable technologists and scientific
experts is thus essential to industrial development. The most prominent
deficiency and most promising field is in co tion with research work
on the raw materials of the country, cspecially on the vegetable products.
As 4 tonsequence of the maintenance of a well organised, though small, -

- Geological Survey Department for the past 60 years, our information
regarding the mineral resources of the country has reached a relatively
satisfactory stage ; indeed, there are various mineral propositions that
are merely awaiting advances in other directions for cxploitation to
commence, and Government has, at its command, in the Geological
Survey officers, a corps of specialists who can be relied on for the necessary
advice as development procceds.

114. In the case of vegetable products, however, which oceur in such

enormous quantities and great variety, com-

nm:m‘;“‘m paratively little work has been done of the

kind necessary to translate the purely scientific

data into a form suitable for the investing industrialist. Sir George

Watt* has gathered together a mass of material which, in bulk, is evidence

of the great amount of work done by him and by many other workers,

official and private. But examination of the data concerning any

product of probable -commercial value generally brings into noticeable

relief our ignorance of the very facts that are necessary for satisfactory
industrial enterprise.

Samples of vegetable products have been examined by scientific

. workers, either in India or abroad ; chemical analyses and other tests
have been made ; but often there is a doubt gs to whether the samples
were representative, whether they represented the plant at its best,
whether similar or better results could he obtained under regular com-
mercial practice, whether the material occurs in quantities that would
permit of economic assembly at a suitable place of manufacture, or

* Commercial Products of Indis,” published under the authority of the 8 'y

of State for India by John Murray, 1008, which is & short edition revised to 1908 of Watt's
¢ Dictionary of the Economic Products of India.”—Calcutta, 1885-99,
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whether the accessory conditions are such as to justify capital outlay.
Data such as these are necessary before a wise investor will risk his
money in an industrial enterprise that depends on the maint ofa
supply of raw materia) of the right sort obtainable under favourable
conditions. -

115. These data, it is true, can be obtained by any private individual

or enterprising company, but it is important

Reasons why the carny Y% to remember that the individual or company,

upon who undertakes ‘ prospecting” work of any

kind, expects very properly to be paid for each

successful find much iuore than its actual cost : he must cover those of

his losses that are due to unsuccessful ventures, and thus each enterprise

that is taken up hecomes charged with the expenses of those that are

abandoned, the capital is correspondingly * diluted,” and the industry
is handicapped.

For most industries, it is not the chief raw material that gives the
wise investor anxiety so much as the accessories. Thusthe expert
prospector of one subst may find his favourable results of no use,
without favourable results of a wholly different class. Further, for
general industrial progress the manufacturers of India must be in a
position to make use of the results of work done elsewhere ; but to apply
them to local conditions is often by no means casy. In some instances,
the information available is designedly left incomplete and gaps have to
be filled in by trials and experiments, whilst the adaptation of methods
and processes to Indian conditions and to Indian materials often involves
research work of a complex and difficult character. Between the first
stage of the inception of an industrial undertaking and its actual realisa-
tion there is usually a necessity for scientific and expert control. Much
money in the past would have been saved, if the importance of these
preliminary investi had been realised. Ordinarily, no firm can
afford to risk the cost of employing the various experts so required in an
uncertain venture, « This is more appropriately the business of the State,
and the survey of its natural resources should be undertaken systema-
tically, not in the form of an isolated series of special prospecting tests,
which results in frequent repetitions, with wasteful overlapping of
results and embarrassing gaps. The best intentions on the part of
Government and a wise policy of industrial encouragement will never
have their full value, unless preceded by a systematic survey of the
country’s natural resources. Privale enterprise, however, will follow
in a healthy form and with little artificial stimulus, when sufficient
information of the right kind is made available in a way that reduces the -
opportunities of the speculator to prey on a credulous investor. The
striking financial results, which followed quickly and directly after the
employment from about 1905 of scientific specialists in agricultural
regearch, demonstrate the wisdom of investing in modern science, and
indicate also the opportunities that have almost certainly been missed
in many other ways that affect the prosperity of the people and the
revenues of the State. We have thus no hesitation in r di
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a very substantial increase in the scientific and technical services s
ressential to industrial development.

116. We have discussed with various witnesses the form of classificae

tion and organisation nlost likely to be effective

w‘uﬂt‘:‘“ organl-  for the seientific services of a country of the

size and varied character of India. The

problems of pure research require 8 high degree

of specialisation, which will b more pr d with the develop-

ment of the sciences generally. For the practical application of the

results of research, however, a w:der appreciation of other sciences, an

acquaintance thh busi ds, and sometimgs intimate local

knowledge are necessary. India has at times had the benefit of both

types of scientific men, and for want of official co-drdination has often
suffered from both. :

- In addition to a general deficiency of scientific and technical officers,
there is a noticeable absence of anything approaching a natural classifi-
cation of the various classes of experts employed. Scientific and technical

" officers are employed, sometimes as whole-time officers in an organised
and graded service ; at other times as experts on short-term agreements.
There is a general want of uniformity and an absence of system about
their functions, powers and terms of service. We have found the
scientific experts forming heterogeneous groups, with no uniform con-
ditions of service, with no definitely established policy or precise limits
to their activities. The result is waste of money in duplicating equip-
ment, absence of combined effort to form satisfactory reference libraries,
overlapping of research work on some questions with consequent neglect.
of others, absence of authoritative check as to the value of results, con-
fusion among the general public, and a disconcerting variety of isolated
or short-lived serial publications.

117. If one takes any single science, say, zoology, the problems that
arise may be referred, in a purely haphazard way, to any one of many
zoologists—to an officer working under the Forest Department at Dehra
Dun, to any one of the various kinds of zoologists employed by the
imperial or provincial Agricultural Departments, or at the Indian Museum
at Calcutta. Not one of these officers has any regular means of knowing
what the others are doing ; there is no one to check his results, and no
one journal to which outsiders can Tefer as covering the whole range of
gpological research activities in India. The zoological staff of the Calcutta
Museum has recently been constituted as a Zoological Survey of India,
but there are still more official zoologists outside than within the new
department, which consists of only four zoologists. -,

The members of the Botanical Survey of India are only five in number,
but all are largely occupied with extra-departmental duties, while a far
larger number of official botanists are employed in quite other depart-
ments.

For the various chemical problems that are essential to industrial
development in the country, this form of organised confusion exists
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even on a larger scale. Chemists are employed by the various provincial
Agricultural Departments, but some of them we found to be occupied
with problems like dyeing, paper-pulp making and the extraction of
drugs, being apparently unconscious of what has been done, and is now
being undertaken, in other parts of India. Chemists are employed at
the cordite factory near Wellington under the Ordnance Branch of the
‘Munitions Board. A tinctorial chemist is employed under the Director
of Industries in Madras, and another under the Director of Industries
in the United Provinces. A mineral chemist works under the Geological
Survey. One or two metallurgical chemists are engaged as inspectors
of steel at Kalimati. Chemists are employed in the Medical Stores
Department, in*the Mints, in the Forest Department, under the Superin-
tendent of LocalePurchases, under the Collectors of Customs, as pro-
fessors in various Government Colleges, and as chemical analysts to
Local Governments, while there appear to be no definite conditions
governing the reference of chemical problems to the Imperial Institute
in London. Most of these chemists may be required to give authoritative
advice on any branch of chemistry ; they are in isolated posts, generally
with no official prospects of promotion of a kind that would satisfy any
scientific man of energy and ability. It is not within any one’s powers
to obtain a collective opinion on any chemical question. The permanent
official establishments are also supplemented at irregular times by the
employment of temporary experts, on the apparent assumption that
India has insufficient problems to occupy the life’s work of one man in
connection with such large industries as silk, tanning, glass, glycerine,
paper-pulp, and soap.

Apart from the dissipation of energy due to this unorganised variety,
the employment of isolated experts, whether permanent or temporary,
results in a waste of money. A scientific service, with a definitely
established position, can attract recruits for smaller initial pay than one
of unknown prestige. Many of the scientific specialists quickly reach
their maximum salaries, and, witnessing the gradual rise in pay and
position of their contemporaries in other services, naturally grow dis-
contented and consequently become of reduced value to the country.
In view of the fact that no quantitative standard can be established to
gauge scientific research, no one can say what the country loses by
discontent among its scientific staff.

118. There are two principal ways in which scientific officers can be

classified, viz., (@) by taking the single science

'W““m subject as the main bond of union, or (b) by

taking the application of the various sciences

" as the line of primary grouping. The Geological Survey and the Agri-

cultural Departments are our most satisfactory cases to illustrate each

method of classification—the sci of geology is the bond in the first

case, and the application of such sciences as entomology, botany and

chemistry to agriculture in the second. ~
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The Geological Survey is organised and equipped to desl with all

() The - the problems ted with the development of

e science . our mineral resources, namely, the. various

Wond : e Mlollul branches of pure geology required to complete

the general geological map of India, mineral

statistics, information regarding mineral occurrences, and the conditions

under which prospecting licenses and mining leases are granted. The

department touches on public education by making its reference museum

accessible to the public and by lending officers for short periods as

college professors. Three advantages have followed from this compact
structure :—

(1) Evérybody in India, whether an official or a sprivate person,
knows exactly whether a definite problem gdoes, or does not,
come within the province of the Geological Survey :

(2) The activities of its officers can never overlap those of another
department without being noticeable, while no other official,
cither of the Government of India or under a Local Govern-
ment, can pose as an authority on mineral questions without
obviously trespassing on the functions of a recognised and
cstablished department ;

(8) To the rest of the scientific world a member of the Geological
Survey always retains his caste as « geologist, and the director
of the department occupics cx officio an honoured position.

I'hese circumstances add to the prestige of the department and tend
to foster an esprit de corps, which lends an additional attraction to the
service. The department has maintained without interruption, since its
foundation, a set of serial publications which, being the only publications
of their kind in India, enable it to enjoy the benefit of & monopoly in
making exchanges with other institutions abroad. Asa result, it~
possesses one of the most satisfactory reference libraries of its kind.
This feature is one of very great importance, for it is difficult to over-
estimate the value to the department of the certainty with which an
officer can rely on his library in following up a line of research in any
branch of pure or applied geology.

The scientific officers of the Agricultural Department are bound

e together by the fact that their various sciences

) Application of sciences arc applied to agriculture. At the Pusa Re-
":,:?’.n"‘fom AD"‘::",:: search lustitute the scientific officers include
mycologists, economic botanists, entomologists,

bacteriologists and chemists. In each of the

provinces one finds, in addition to one or two recognised agriculturists,
representatives of some one or more of these accessory varieties of
scientific officers. We have been impressed with the high quality of
officers who have been recruited in this way, and by the keenness which
they show. They commence with a higher initial pay, and, up to ten
years of their service, they have better prospects than the Geological
Survey officers ; but their official prospects are limited to the disap-
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pointingly short and blind alley into which they entered at an age too
young to consider the ultimate aspect of this question. On the other
hand, there is no check on the quality or quantity of work done by the
various provincial offjcers. The chemist, the entomologist, or the
botanist of each provincial Agricultural Department is a law unto
himself, and i§ without the stimulating influence of other men of the
same scientific caste. -Although, for example, there is a principal for
the Agricultural College at Colmbatore, the scientific officers associated
with him, namely, an agricultural chemist, an economic botanist, a myco-
logist, and an entomologist, form, for research purposes, separate depart-
ments, each being free to communicate direct with the Director of
Agriculture forethe province. -

Some of thesesspecialists find it necessary to publish their results in
extra-departmental journals. The plant pathologist at Pusa, for example,
finds that his most suitable journal is one published at Berlin, and his
scientific interests thus tend to become more closely linked with German
vegetable pathologists than with his colleagues in the Agricultural
Department of India.

A perusal of the list of agricultural publications in India shows the
wide field of literature over which the agricultural research worker must
range before he can be certain that he has discovered the latest and most
up-to-date information on his subject.

The publications of the Agricultural Department fall into two main
divisions :— :

1. Those issued by the Imperiul Department of Agriculture :—

(1) The Agricultural Journal of India. (Quarterly.)

(2) Memoirs. (Occasional) in series, such as Botanical, Entomolo-
gical, Chemical, Bacteriological and Veterinary.

(3) Bulletins. .

(4) Annual Reports, viz.—

(i) Scientific reports of the Pusa Agricultural Research Institute
(including the Report of the Imperial Cotton Specialist).
(¢4) Report on the Progress of Agriculture in India.
(41%) Report of the Imperial Bacteriological Laboratory, Muktesar.

Besides these there are Proceedings of the Board of Agriculture
(biennial), those of seetional meetings of the Board, and monographs
and books. °

I1. Those issued by provincial Departments :—

(1) Annual Reports on the administration of the provincial
Veterinary and Agricultural Departments.
(2) Annual Reports on the working of the Agricultural Stations.
(8) Occasional leaflets and bulletins on special subjects in English
* or vernacular for the use of cultivators and others.
(4) Magazines on popular lines in English and vernacular, either
conducted by the department or under its patronage.



These are monthly or quarterly, and are designed to, keep
the cultivators of the province in touch with the work of
the department.

At the Forest Research Institute, Dehra Duta, we found a forest
economist, & chemist, a botanist, a silviculturist, and a zoologist, each
working on his own special lines under a senior Forest officer as Director
of the Institute. It is the business of the Forest Economist to detect,
if possible, ways for bringing the forest products into greater use for
the various technical industries. To make his office of any practical
value, therefore, he must acquaint himself with the details of industries
like paper-making, match manufacture, the extraction of drugs, essential
oils and perfumes, besides having a knowledge of the Various uses to
which special kinds of timber can be devoted. His activities cover
a field nearly as wide as that formerly attempted by the Reporter
on Economic Products to the Government of India ; and, even if the
range bf subjects which he is supposed to know were_possible to any
buman being, he would quickly realise that, by devotion to his
special work, he must sacrifice his prospects of promotion to the higher
posts in the Forest Department. There is also a single chemical
adviser, whose research work has indicated the occurrence of valuable
chemical materials obtainable from the forests, hardly one of which he
can follow to the stage of establishing an industrial proposition that
would justify commercial enterprise. His results, obviously, ought
to come under review by a chemical service, which would include
chemists who could make an independent estimate of their import-
ance, and practical chemical engineers who could give authorita-
tive information as to their commercial value, and thus facilitate the
exploitation of the raw products, either departmentally or through
chemical manufacturing companies.

119. Before balancing the relative merits of these two systems of
grouping scientific officers, it is necessary to

Effect of mmﬂ classi- take into consideration the way in which
fication. on Locs ™ Local Governments may be afiected by the
adoption of either. There is no doubt that the

second system of grouping officers, according to the practical application
of their special subjects, lends itself more easily to the immediate require-
ments of Local Governments. The Geological Survey is strictly imperial
in character and its officers are beyond the control of any Local Govern-
ménts, but the range of its existing functions could not be undertaken
by any Local Government, except by the institution in its province of
another department of practically the same size ; for the department is
no more than large enough to include the necessary variety of specialists,
together with an allowance for casualties, unsatisfactory recruits, and
leave. On the score of expense alone provincial duplication in this
way would be impracticable. Local Governments naturally desire to
have control of the scientific officers working in their provinces ; they
believe that their interests are not always sympathetically considered



by the-heads of imperial -departments; and the problems awaiting
solution are so numerous that no imperial scientific department, as now
under-staffed, can satisfy the demands of Local Governments.

120. Whilst admitting the danger of imperial scientific officers neg-

lecting the immediate demands of Local Govern-

MW in m‘n‘: ments, we consider that the balance of advan-

ulm u he bond. tage is distinctly in favour of grouping these

officers by their principal subjects in imperial

services, while providing arrang ts for recogni the provincial

claim to paramount authority in applying the results of scientific research.
Onr reasons are shortly these '—

(a) The functions of scientific officers are advisory, rather than
executive. Consequently, quality of work is more important
than promptness of action, and technical efficiency should be
considered before purely local knowledge. One has to rem-
cmber that, unless a scientific officer specialises, his advice

) may be harmful.

(b) It is not difficult to organise an imperial service so that some of
its officers are placed temporarily under the orders of Local
Governments or other departments for special investigations
of local value or as consultants.

() Some Local Governments are too small to maintain anything
like the required variety of scientific officers, or even of the
equipment required for research work ; they must always
rely on an imperial staff.

(d) Local Governments cannot offer the prospects necessary to
attract the best type of scientific man ; they have no check
on the quantity and quality of his work, such as is possible
in a large service with a distinguished “chief ; they cannot
create a reference library nor the atmosphere of science,
without which most scientific men fail to work and flourish.

(¢) The chief gtievance of Local Governments is due to the fact
that hitherto the Government of India has never had a staff
sufficient to meet the urgent problems of the provinces.
The cure for this is obvious and simple ; the scientific services
hitherto have been, through failure to appreciate their full
value, starved financially.

(/) When a provincial scientific officer is found to be unsuitable
in any post, it should be possible to effect & change by his’
return to the imperial reservoir, where his idiosyncrasies

‘ can be accommodated. Under the present arrangements,
an unsatisfactory specialist employed by a Local Government
cannot generally be dispensed with, as the Local Govern-
ment has no one of the same caste, who can fitly judge of an
expert’s qualifications.

The constitution of a certain number of scientific services based on
the assumption that the science itself is a chief link between all members,
[} .



does not prevent the formation of departments, either imperiak or pro-
vincial, where the application of various sciences is the chief bond of
union. To take & single scientific service as an example, many of the
problems of tanning are mainly chemical but the technical difficulties
in tion with the industry are so varied, the field for research is
so promising, and the duty of training young men to qualify technically
is so pressing, that we do not hesitate to recommend a special depart-
ment to develope an industry in which India is conspicuously well
supplied with raw materials of all kinds. There is no reason why a
department of leather technology, composed of different specialists, should
not borrow one, two or more chemists from the Chemical Service, keeping
them for long or short periods according to the nature of their work.
Similarly, the Geological Survey, the Forest Department, the Agricultural
Department and some of the provincial Departments of Industries might
obtain the necessary chemical experts by the seconding of appropriately
specialised chemists from the general Chemical Service.
121. The science subjects that have a direct bearing on industries
and seem especially to merit official organisa-
" “?ngl"" tion along lines similar to those of the Geolo-
" s:n 3 gical Survey ate chemistry, botany, and zoology.
Taking chemistry first, it would be possible,
for administrative purposes, to divide the chemists into three fairly
compact groups which might be called, (a) agricultural, (b) organic,
and (¢) mineral chemists. In many ways the agricultural and the organic
chemists would overlap, as many of the problems of agricultural chemistry
are organic in their character. It is desirable, however, in a place like
* India, where agriculture is so extremely important, to give this branch
of chemistry special consideration. The organic chemists would be
occupied largely with problems connected with forest products, drugs,
perfumes, essential oils and dyes, leather and sugar. Many of these
officers would be eligible to officiate in the agricultural group. The
mineral chemists would include metallurgists, the metallurgical inspectors,
and the chemists of the Mints and of the Geological Survey. At some
laboratory recognised as the headquarters of the service, there should
also be at least one chemist who has specialised in physical chemistry,
for a chemist of this type would deal with the physical problems connected
with both the inorganic and organic substances. It seems to us that
Dehra Dun possesses many advantages as a site for the headquarters
of this as well as of some other scientific services. The whole of the
chemists would be under the control, for scientific purposes, of a senior
officer who might appropriately be called Chief Chemist to the Govern-
ment of India.  Under him directly would be the staff of the headquarters
laboratory, including the physical chemists, and the specialists not
assigned to provincial branches. The other three groups would be
under the supervision of three Deputy Chief Chemists. Junior members
of any of the three groups would be lent to Local Governments and the
principal Government departments for terms normally limited to five
years. They would carry on the routine duties required, in some cases




including teaching, and would underteke certain forms of research with
the approval of the head of their service. All results of scientific
and practical value would be published in a serial recognised as the autho-
ritative publication of the Bndian Chemical Service. Such e serial would
quickly establish its position in the scientific world and woull becomie
a convenient medium for -the publication also of papers by private
chemists, resulting thus in the formation of an Indian ‘echool.” At
convenient intervals, most or all of the chemists might assemble for a
weelk’s conference, which should be cpen also to manufacturing and
private chemists.

122. For the recyuitment of these scientific services, we recommend

} that to the utmost extent possible the junior
R"""""":‘:"ﬂ'.‘ terms ok 4 pnointments should be made from science
g graduates of the Indian Universities, and tnat

the senior and experienced men who will be required to iniffate and
direct research work should be obtained on special terms from England,
when such are not available here. We rccognise that there will, at the
outset, be some difficulty consequent upon the conditions that will pre-
vail in England after the war, and because of the relatively small field
of selection which at present exists in India. As development of science
teaching at the Universities proceeds, and opportunities for technical
training in India increase, we believe that the necessity for importing
specialists will greatly diminish, and that ultimately the sérvices will
be mainly filled with officers trained in this country. Recruits for the
scientific services, especially the Chemical Service, should be obtained
at as early an age as possible, preferably not exceeding 25 years. We
should thus secure the University graduate, who had done one or perhaps
two years’ post-graduate work, whether scientific or practical, but would
not yet be confirmed in specislisation. The object of this proposal is
to increase the sources of choice, and to make it less difficult for Govern-
ment to dispense with the services of a recruit, if at the end of his proba-
tion he is found to be tinsuitable. We assume that the requisite degree
of specialisation will be secured by adopting a system, whereby study
leave will be granted at some suitable time after three years service,
when & scientific officer should have developed a distinct bent. (See
also paragraph 334, Chapter XXII.) The creation. of imperial services
will enable us to pool our requirements in each science and thus reap the
advantages of recruitment in a wide field. It will thus be possible,
especially in the case of the larger services, to substitute a system of
recruitment on a rough actuarial basis, to cover wastage and expansion,
for the present ad koc methods, under which vacancies have to be filled,
a8 they occur, and with reference to special appointments, irrespective
of the quality of candidates available at the time. -
It is not practicable to give a precise estimate of the number. of
officers required and obtainable in the near future. It will be some
{ears before it will be possible to obtain the full necessary staff in India.
n addition there will be similar post-war demands made at home and in
the dominions’ for scientific, es_pecially chemical, experts, which will



render it difficult to obtain suitable recruits from England. It i probable,
consequently, that salaries higher than the pre-war rates will be demanded
by suitebly qualified experts, and for this reason, among others, we urge
the speedy organisation of our scientific serviees on lines that will permit
of training and turning to account young Indians who are now taking
up science with no very definite object in view.

The chemists graded as 1st class officers and now employed as such
by Government amount to just 50, with an aggregate salary bill of just
under six lakhs per annum, chargeable partly to Local Governments
and partly to the Government of India. There would be no difficulty
in allotting profitable duties to about 120—130 such officers, with an
aggregate annual salary of about 15 lakhs. ’

123. It would be of little practical value to propose a full cadre under.
war conditions, but the chemical problems
"%m;m’:ams"m awaiting solution are so urgent that we recom-
mend the early institution of measures for
organising the research work of the various official and private chemists
- who are not already fully occupied with important routine duties. It
will probably be necessary, at the right time, to appoint a special agm-
mittee, which should include a distinguished chemist from abroad, to
formulate proposals for the permanent organisation and the terms of
employment of the new service, and for the location and equipment of
research laboratories. h

We have described with some detail the kind of organisation which,
we think, will be necessary for a chemical service, because chemistry
is so obviously and fundamentally essential to many industries.

* 124, Imperial departments for botany and zoology are already
Organisation of the other established, bu(;, as alreadfy stated, they control
only a“small fraction of the existing official
. Selentific departments. activities, although these, in the aggregate, are
manifestly below the requirements of the country.  Although agriculture
and forestry show most strikingly the need for chemical, bacteriological,
botanical and zoological (especially entomological) research and routine
operations, these sciences appeared to us to have sufficient direct and
indirect bearing on other industries to justify our inviting evidence
from appropriate specialists, Among these, there was a general consensus
of opinion in favour of the formation of imperial services, such as that
proposed by us for chemistry and that which is already in existence
for geology. ’

In the case of botany, the general opinion of qualified witnesses was
also in favour of a single compact service, while, in the case of zoology,
it may be advisable to recognise in a tropical country like India the
large demands for, and high degree of specialisation required in, entomo-
logy. Our object of securing the advaniages of scientific specialisation
without introducing the administrative difficulties of subdivision seems
to he met by recognising entomology as a distinet administrative unit,
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Mr. T. Bainbrigge Fletcher, Imperial Entomologist at Pusa, has
claborated a scheme which we have published in full (Appendix K),
for we consider it typical of the claims which may be put forward for
increased recognition by other groups of scientists. In many respects
this scheme falls into line with what we regard as the most suitable form
of organisation, in view of the fact that it is not practicable to provide
sufficient special entomologists for each of the various groups of insects,
as well as for the application of the subject in a country as large as India.
We consider that he has established a fair claim for a more thorough
recognition of entomology and has given good reasons for the maintenance
of a minimum staff of 20 superior officers. .

We hesitate to offer suggestions in greater detail regarding the
organisation of the imperial scientific services for bacteriology, botany
and zoology, a8 we consider that the best plan will be the appointment
of special small committees for the purpose of formulating proposals.
These committees might appropriatdly include, in each case, a dis-
tinguished specialist from abroad. In our opinion, research work and
science teaching must be intimately associated, and tLeie chould ke a
close connection between the organised services that we are proposing
and the educational institutions of University rank in which science
is taught. We have already stated that ultimately the services should
be mainly recruited from the Indian Universities, and we hope that the
Universities will in many instances find it advantageous to obtain their
professors by borrowing men from the scientific services, either for short
periods or rermanently. We have little doubt lut that the careers
which will be open to officers in these services will provide them with
excellent opportunities of obtaining a wide range of practical experience
both in research work and in industrial methods, and that, for this reason,
they will attract many-of the best University graduates. Whilst the
services would offer a permanent career to perhaps the majority of men
admitted to them, we contemplate that many would regard service in
them as’ preliminary to irdependent work cutside, either in publie
institutions or on private account. At the present time, thereare few
openings for scientific men except those offered by Government ; but
as time goes on and the industries of the country expand, there will be
a steadily increasing demand for scientific experts on the part of large
manufacturers. The proposed scientific services would enable this

. demand to be met, and we can suggest no equally effective means of
providing for this future need so long as Government continues to !be
the chief employer. ‘

125. Scientists in the Education Department are atopresent recruited
. as members of the Imperial Educational Service
u:m:m":h’:‘z';‘:'gl:f' Ehrough the Se’(’:retary of State for special
: ent. professorships.” This system, although it
has advantages over the former practice, which
had less regard to the needs of modern specialisation, involves cervain
obvious drawbacks. The professors are comparatively young when
recruited, and naturally develope, under novel conditions of life and
®
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work, new professional interests which may or may not coincide with
the interests of their environments. We suggest that certain of the
obvious drawbacks of the present system would be eliminated by
seconding from the scientific and technical ®services suitable officers to
act as professors Tor, say, five years in the various high-grade colleges
under Government or University control. The advantages which
such a system offers are mainly these :—

(1) There would be no necessity to recruit young and inexperienced
officers through the Secretary of State or appointment boards
in London, and it would greatly increase the prospects of
obtaining suitable Indians for such posts.

(2) The professors would have in view a clear idea of the connection
between the scientific and industrial peeds of the country.

(3) They would remain in touch with their own fespective services
in selecting subjects for research.

(4) They would be better able more directly to train students who
show the qualities that are suitable, as recruits for the
imperial services. .

(5) This system would have the advantage of giving a change of
occupation to those who may tend to become stale and narrow
through uninterrupted continuance in teaching under the
same surroundings ; while, by transference from the ordinary
offieial service to colleges, technical officers obtain an oppor-
tunity of renewing in a well-proportioned way their general
knowledge of their special professional subjects, and the
practice of teaching will bring them into contact with new
and important interests, namely, the training of young men
for professional careers. As members of services that come
into contact with industrial life, they will have far better
opportunities than isolated professors of securing suitable
employment for their students.

We are of opinion that a system such as that indicated above, if
worked judiciously, will result in mutual advantage to the Education
Department, to the Universities, and to the special scientific services ;.
it affords an opportunity for recognising the necessity of specialisation
without the narrowing and deadening results which follow over-special-
isation; it permits of accommodating peculiarities of temperament,
which may not be foreseen at, or may develope after, the time of
recruitment ; and it offers the small but important advantage of
helping the colleges to form collections of illustrative samples from
duplicates that can be spared by the imperial scientific services.

¢

126. We consider that the head of a scientific service should relin-
quish all administrative authority over any of
"%:’ sclentific officers  his scientific and technical officers who may be
g under Local .
overnments. transferred for service under a Local Govern-
. ment or under some department of the Govern-
ment of India.
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We do not think it practicable to formulate rules applicable to all
such services regarding questions like programmes of research work,
inspection of results and forms of publications, but we suggest the fol-
lowing general principlesj as necessary .to ensure the maintenance of
professional standards, with due recognition of local administrative
authority :—

(1) Whenever it is possible to lay down for any scientific officer a
programme of research work, the local authority should not
sanction it without consulting the head of the appropriate

_ —scientific service. This will prevent unnecessary overlapping
or waste of time in taking up problems that are known to
the central authority, from wider experience, to be infruc-
tuous.

(2) The head of % scientific service should have the power to inspect
the scientific work of any of his officers who have been trans-
ferred to the control of a local authority, but his report
should be made to the latter, who alone would retain the
power of interference. .

(3) Reports on research investigations, of a kind ordinarily suitable
for publication, should be reviewed by the head of the scientific
service concerned and should not be published without his
consent. Ordinarily, such reports should be given their first
formal publication in the recognised journal of ths scientific
service. This rule will not prevent the issue by the local
authority of administration or operation reports, or the
local reprint for popular use, either in full or in abstract,
of papers already formally published in the authorised journal
of the scientific service; but it must be remembered that
local and popular journals will not ordinarily be recognised

o by workers in other countries and, therefore, will not serve to
secure precedence or to justify quotation in scientific litera-
ture. It is important, therefore, to maintain the position
of the authorised central journal, and to ensure its being made
as nearly as possible a complete and authoritative record
of scientific results ; such a central journal will soon establish
itself as the official gazette for its own branch of science in
India, and its recognition will remove any temptation or
excuse for publishing in foreign journals.

Research Work in India. :
127. The preparation of an extensive programme of research and the
employment of & number of officers on the solu-
m’”‘nw tion of problems involving large possibilities to
private trade necessitate the consideration of
the relations between these officers and the industrial interests which
they are intended to serve. The following points will certainly arise :—
(1) The nature of the assistance to private enterprise and the extent

to which it should be given.

9T



[2) The publication of the results of work, whether forming part of
the regular programme of a Government department or under-
taken on behalf of private individuals. :

(3) The right to private practice in condulting work on the part of
officers employed by Government.

(4) The payment of fees for work done on private account in Govern-
ment research laboratories.

(5) The best means of encouraging private firms or individuals to
set up on their own account as consultants.

We have considered these suggestions carefully-and discussed them
with various authorities during the course of ouy tours, and agree that
the following general rules seem best to suit conditions as they ecxist
now in India.

(1) Specialised research institutions and laboratories, such as thosc
belonging to the Forest and Agricultural Departments, will generally not
be in a position to take up work on private account. In the case of tho
former, almost all the work is already done for Government, which is by
far the largest forest proprietor in the country ; in the case of the latter,
the individual agriculturist works on a small scalc and on a non-competi- .
tive basis. On the other hand, the Indian Institute of Science and the
various research institutes that have been suggested will normally be
employed on a great variety of problems received from many sources,
and there is no reason why applications for assistance from private
persons should not be entertained. Besides furnishing solutions to
problems requiring specific researches, these institutions will also prove
extremely useful to the public as repositories of technical and industrial
information, and suitable regulations should be framed to encourage bondg
fide applications for assistance and information. -

(2) Of the advisability of the publication of the results of research in
pure science, there can be no doubt ; and generally there is no disadvan-
age resulting from the systematic publication of the results obtained in
what may be termed ‘ non-competitive * development work. The matter
is altogether different with industrial researches which may yield results
of great pecuniary value to the possessor, so long as they are in the nature
of a monopoly, but may often lead to competition injurious to him
directly they become public property. We consider that the results of
all research work carried on in Government institutions should be
regarded as the property of Government. The decision as to the expe-
diency of publication or otherwise should rest with the controlling
vuthorities ; and it will be desirable in the interests of all concerned to
reach a clear understanding, at as early astage as possible, on this
subject in each case. We desire to lay stress upon the fact that instances
may often occur in which it may be found undesirable to publish
broad cast the result of industrial research, without in any way precluding
its confidential communication to pey who may be interested in it,
or who may be in a position to make use of it advantageously.
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I'he data for research must, in the absence of any definite agteement
on the subject, be considered to be the property of the applicant, and the
question of their publication should be governed by recognised profes-
sional etiquette. 3

We are conscious that the above prescriptions will deter some persons
{rom comiﬁg forward with requests for assistance ; but these will be as a
rule the large-scale industrialists, who are in a position to engage private
consultants. The smaller operator, who will benefit most by this form
of help, is usually working on a less competitive basis.

(8) We consider that she scientific services, which we propose to
create, should be sufficiently well remunerated and should offer sufficient
prospects to their mgmbers to render it unnecessary to engage them on*
terms other than those which have been found suitable for such branches
of the public service as the Public Works Department ; that is to say,
private work for extra remuneration should not be undertaken without
permission, which should only be granted sparingly and for exceptional
reasons.

(4) The principles upon which fees should be levied for work under-
taken for private parties arc easily stated. Normally, the cost of such
work must be paid for on some suitable basis to be agreed upon before-
hand. This fee may take the form of a lump sum or of a monthly con-
tribution to cover a share of the salaries to the members of the staff
during the time they are employed on the work, or, in some instances,
may be a combination of both methods. When a private concern
desires to engage a Government research officer as a regular consultant,
the question of fees and.publicity should be settled on the same basis
as for individual consultations. When the research is undertaken at the
request of private individuals and is likely to be of public utility, such
work should be done free of charge. Intermediate cases may oceur ; but
they are not likely.to be numerous or difficult to decide. A useful con-
cession which might.be readily granted to pioneers of new industries or
of existing industries undertaken under new conditions, would be the
privilege of obtaining not only frec technical advice, but also the right
to have research work taken up on their behalf in Government labora-
tories, without charge. N )

_ (B) The levying of the full cost of work undertaken on private account
is likely to prove the best form of encouragement to the establishment of
private, and usually highly specialised, research laboratories. It is the
almost complete absence of consulting experts in this country which
renders it difficult for Indian enterprises on anything but a large scale
to obtain sound and disinterested advice. It will be one of the functions
of the Departments of Industries to undertake such work ; but the desir-
ability of encouraging private consultants should always be kept in view,
and the policy of the department should be directed towards this end.
The growth of a class of private specalists in various forms of technology
should, therefore, be stimulated, and Government departments should
make use of their services, whenever there is advantage in doing so.  We
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would deprecate the importation of specialists on short-term sgreements,
‘whenever it is possible to engage the services of men already practising
in the country ; and we recommend as a general policy that Government
should, as far as possible, offer engouragement to private consulting
engineers and specialists, whenever this can be done without detriment
‘to the public interests involved.

128. The scientific services which we have proposed above will oonl;
tribute to the organisation of research worl
"‘""'::'“?:Mm throughout India and the correlation of results
obtained within their respective sciences. The
- provision for scientific research clearly postulates that of laboratories
and the question therefore arises how those laboratories should be grouped
and located. Two main suggestions were put before us in evidence, one
that on grounds of economy and to create the scieutific atmosphere
necessary for research on as wide a scale as possible, all branches of
scientific research should be grouped in a single institute ; the other,
that research institutes should be specialised, so as to bring them as
closely as possibly into contact with local industrial problems. A small
number of witnesses suggested that research work generally should be
relegated to a central institute : the Indian Institute of Science at Banga-
lore is the outcome of the idea that all sciences are sufficiently related to
be brought into one institute.

123. But the history of this Institute shows that, where the income

. 5 _ is limited, research activities must be confined

ﬁ?gtn‘;‘"."::'s:!:n:'_“‘“ to a single branch of science, if results of prac-

tical value arc to be obtained. Originally pro-

jected by the late Mc. J. N. Tata with the object of encouraging post-

graduate research in pure physical science, it has, in the course of a

comparatively short career, developed a distinct tendency towards the

study of problems which are likely to lead to results of immediate econo-

mic value, rather than towards the pursuit of investigations of purely
scientific interest.

The administration of the Institute is somewhat complex owing to
the fact that it represents so many interests. Its income is derived
from the original endowment, which yields annually Rs. 1,25,000, supple-
mented by an annual grant of Rs. 50,000 from the Mysore State ; while
the Government of India contribute a grant-in-aid amounting to one-half
of that realised from the other two sources. The affairs of the Institute
are managed by a Council, partly nominated by the contributors to the
income and partly elected by a nominated Court of Visitors scattered over
India. The supreme controlling authority is the Governor General in
Council, who exercises his functions through the Education Department ;
but certain powers are also vested in the person of His Excellency the
Viceroy, who is the patron of the Institute.

There are two main departments, one dealing with electric technology
and the other with chemistry. The latter is subdivided into three
sections, each under a separate professor., The department of electric
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technology has failed to attract research students and is, for the present,
merely a school for the training of electrical engineers ; but the chemical
department is given up to research work which, though not entirely, is,
as we have already stated, chiefly of a practical character. The students,
though few in number, come from various parts in India, and there are
at present no signs of undue localisation in this respect ; but this could
not be said of the economic work going on in its laboratories, most of
. which at the time of our inspection had been taken up at the instance
of the Industrial Departments of Madras, Mysore and Hyderabad. The
Council of the Institute, through their Director, represented to us that,
in their opinion, there was ample scope for developments, and that these
would be undertaken as soon as the income of the Institute permitted.
It was further suggpsted that, with adequate support, the Institute might
be made the centre of chemical research for all India. We agrec that it
might be strengthened considerably with advantage but we are defi-
nitely of opinion that its value to the industries of India is reduced by
its distance from the places in which they are carried on. It is, we
conceive, impossible to contemplate chemical research for the whole of
India in a single institute, especially one so far removed from the in-
dustries which would be likely to require it.

130. India contains, as we have pointed out in Chapter II, a number
. of industrial towns and areas of varying size
0ase for 'ﬁ::,‘;:::f resoarch g importance, which have in some cases
’ developed in certain industrial directions. We
think that, in such cases, some of those centres afford the most promising
bases for the establishment of speialised institutes of rescarch, where
the staff can maintain close touch with industrialists and industrial
work, and where their investigations will be vitalised by the constant
presentation of fresh problems of practical interest. While we consider
it inadvisable at this stage to attempt any more precise indication of
the places that should be selected for the sites of research institutes, we
cannot refrain front drawing attention, not only to the great oppor-
tunities for research in a wide range of allied metallurgical and chemical
problems presented by the group of works which are springing up near
Sakehi, but to the special need which they will experience for assistance
of this kind. Industries like the manufacture of iron and steel, which
compete over their whole range of production with exactly similar
articles produced outside India, and depend for the success of compli-
cated processes on the application to local conditions and materials of
principles ascertained and followed: under widely different circumstances
elsewhere, are far more dependent on local research than the cotton and
jute industries. These two industries may be described as operative
rather than constructive; and the evolution of their technique tends
rather to develope at present in the countries which manufacture the
machinery with which they are carried on. Future progress will clearly
be directed towards the introduction of the more refined processes which
are already in operation in the United Kingdom, and-the extent to
which research is needed in India for the improvement of the textile
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operations themselves is small. There are, at the same time, certain
auxiliary chemicals required for textile work, and some investigation of
the local manufacture and use of these is needed. We arc in favour of
specialised institutes of research, but it is clpar that the location of
these institutes and the selection of their groups of subjects are questions
not free from difficulty, which require to be settled by expert opinion.
We consider that the committees which we have proposed for working
out the organisation of the scientific services, should include these matters
“in their enquiries.

Research Abroad.

131. Most of the witnesses whose experience enfitles them to an
opinion recognised the advantages of relying on
D".‘,{::':; ﬂ"“ o0 institutions in the country for the necessary
: ’ research work on raw materials. In the absence
of & sufficient number of the right kind of specialists and for want of
equipment, materials have been, in the past, sent for examination at
the Imperial Institute and clsewhere abroad. It is obvious that this
practice is far from satisfactory and rarely affords the information regard-
ing our raw materials, which is necessary for their commercial exploita-
tion. Much of the work which has been done in this way has been useless,
and some of it contains elements of serious danger on account of the fact
that the samples examined have not been representative of the average
material obtainable in commercial quantities.

132. The study of raw materials required for industries can be under-
taken effectively only by suitable specialists working on the spot, where
abundant repregentative material can be obtained and where only the
accessory conditions that are essential for commercial success can also
be studied. This is especially the case with vegetable products, which
change in nature and, therefore, in commercial value at different stages
of their growth, and sometimes even during transport over long distances.
Preliminary tests by specialists in Europe may often lead to the detec-
tion of materials of previously unsuspected value ; but in such instances
it is evident, from the nature of the case, that the collector could not
have been in a position to know whether his samples were representative,
Unless, therefore, such preliminary results are taken upon the spot by
properly qualified workers and arc confirmed, condemned or developed,
their publication must generally become a public danger.

. In order, therefore, to make profitable use of any outside institution
for research, it is necessary :—

(1) that the samples to be examined should be selected by a qualified
authority in India,

(2) that the results of assumed industrial value obtained should be
submitted to-an appropriate department in India for revision
before publication, and .

(3) that only specific problems, for which suitable specialists are
not obtainable locally, should be referred to institutions or
authorities abroad.
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"The practice of referrig samples to the Imperial Institute for technical
examination commenced with the Reporter on Economic Products, who
"(1) organised the collection of commercial samples, (2) maintained for
reference purposes in thk Calcutta Museum a collection of duplicates, and
(3) published for general information the reports received from home.
In the absence of anything better, this system served a very useful
purpose, in spite of the many mistakes made. Most of the duties which
were attempted by the Reporter on Kconomic Products are now under-
taken by scientific officers, especially under the Agricultural, Forest and
Geological Survey Departments, and the existence of these specialists in
India, with their well-equipped laboratories, renders unnecessary the
maintenance in London of a general laboratory for research on Indian
raw materials. The office of the Reporter on Economic Products has
very properly been abolished, and, as the scientific staff of the Iinperial
Institute is necessarily without Indian cxperience and is limited to work
on samples doubtfully representative in character, it is obvious that there
is no longer any justification for the expenditure of Indian revenues on

the Scientific and Technical Department of the Imperial Institute.
133. At the same time, therc occur, as already indicated, certain
swacial in which questions that necessitate reference to specialists
- Special cases in which pro-  ,})roa(, and problems which recur so rarely that
blems m:by"l;e‘.m.rm India alone Pcza,nnot; economically maint);in in
continuous work the equipment required for
their solution. To deal with these relatively rare and special cases,
scientific officers in the Indian services should be empowered to com-
municate, through a recognised channel, with the Scientific and Technical
Research Department recently established in Bngland. The problems will

thus be referred to recognised and authoritative specialists.
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CHAPTER X. ‘
Industrial and Technical Education.

134. The history of the evolution in the West of new industrial
n hy India did not methods which culminated in the rapia.} and
easons why India did not - striling changes of the - latter half of the
shars :Hr:lfuw.l:'l.ovolu- eighteégnth cel:gury shows that a large part was
played therein by the educated as well as by
the capitalist classes. The encouragement of scientific research and its
practical application by the Royal Society, and at a later stage by the
Society of Arts, was closely paralleled by the fresh industrial ventures
constantly being set on foot by merchants and other persons with capital
at command. When the results began to reach India in the shape of
machine-made imports, the movement had passed beyond the stage
where imitation might have been easy and where the gradual evolution
which had taken place in England could be readily imitated in India.
To create an industrial organisation in this country comparable to that
of western nations, to build up an industrial community capable of
working such an organisation, certain positive measures were required,-
including the provision of industrial and technical education which we
propose to discuss in this chapter. :

135. The system of education introduced by Government was, at the
outset, mainly intended to provide for the administrative needs of the
country and encouraged literary and philosophic studies to the neglect
of those of a more practical character. In the result it created a dis-
proportionate number of persons possessing a purely literary education,
at a time when there was hardly any form of practical educatioh in exist-
ence. Naturally the market value of the services of persons so educated
began eventually to diminish. Throughout the nineteenth century, the
policy of Government was controlled by the doctrine of lasssez-faire in
«commercial and industrial matters, and its efforts to develope the material
resources of the country were largely limited to the provision of improved
methods of transport and the construction of irrigation works. Except
in Bombay, the introduction of modern methods of manufacture was
almost entirely confined to the European community. The oppor-
tunities for gaining experience were not easy for Indians to come by,
and there was no attempt at technical training for industries until nearly
the end of the century, and then only on an inadequate scale. The
non-existence of a suitable education to qualify Indians for posts requir-
ing industrial or technical knowledge was met by the importation of men



from Europe, who supervised and trained illiterate Indian labour in the
mills and factories that were started. From this class of labour it was
impossible to obtain the higher type of artisan capable of supervisory
work. The more advanted Indian thinkers began at last to appreciate
the dangers and difficulties of the position. The system of technical
education which had grown up on the continent of Europe had already
attracted the attention of manufacturers in Great Britain, and it was
natural that a demand should be made in India for Government to
provide similar facilities. Even when the necessity for action began to
be perceived clearly by Government, the magnitude of the problem was
_hardly appreciated ; it was by no means sufficiently recognised that
technical education is by itself incapable of creating industries.

136. Tt would serve no useful purpose to record in detail the history
Bstont attomgts 1o of the various efforts made by the Government
attem| mprove of India and by provincial Governments to
wm‘?‘x&” lon In provide industrial and technical education suited
to the needs of the country. Thereport of the
Indian Famine Commission published in 1880, (paragraph 103), pointed
out in striking terms the necessity of a diversity of employment to a
country hitherto so largely agricultural. In 1882, the Government of
India appointed a Commission to review the existing state of education
and to frame a policy for its guidance in the future. The necessity for
technical education was realised ; but the Commissioners were instructed
that to extend their enquiry in that direction would add unduly to the
task before them. The publication, in 1884, of the report of the Royal
Commission, appointed in England in 1881, focussed the attention of
Government on the necessity for stimulating attempts specifically in-
tended to develope the material resources of India and to render assist-
ance to its artisans in the unequal struggle against the products of the
factories and mills of the West, which had become greatly intensified
by the cheapening of transport, caused by the improvement of marine
engineering, the opening of the Suez Canal and the extension of railways
in India. In their resolution of the 18th June 1888, on the subject of
technical education, the Government of India, pointed out that the
education hitherto provided had been too exclusively literary in its bent ;
that industrial triaining was required in view of the necessity of securing
a greater variety of occupations ; and that technical education could be
provided with advantage af once for industries which had already
reached a comparatively advanced stage of development, such as the
textile and engineering industries, though the danger of establishing a
.system of training for those insufficiently advanced was noted. The
necessity of giving a more practical bias to general education was em-
phasised, and Local Governments were incited to take action in these
directions. The immediate results were small ; but the necessity for
i teaching in the colleges affiliated to the Universities was recog-
nised, and the provision for the technical training of engineers was greatly
improved. Chiefly through private efiort in Bombay, by the amalga-
mation of varions funds, the Victoria Jubilee Technical Institute was
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started in 1887 to provide courses of instruction suited to the require-
ments of the growing Bombay mill industry. Elsewhere and especially
in Madras, the provincial efforts were rendered comparatively sterile,
owing to the general acceptance of the fallaciovns idea that it was only
necessary to provide facilities for the acquisition of technical knowledge
to ensure the subsequent development of industries.

137. At the beginning of the present century, it was realised that
measures taken in the Education Department during the previous 15
years had been totally inadequate to meet the needs of India and the
growing recognition here of the necessity for a greater diversity of occu-
pations, to absorb the energies of the ever increasing numbers of the
educated classes. Lord Curzon accordingly summoned at Simla in 1901
an Educational Conference which reviewed the situation and recom-
mended drastic reforms in the methods of higher education, with a view
to render them more effective and practical. Measures were taken in
the first place to improve the teaching of the physical sciences. 1In this
line of education great improvements have been effected, and it is now
possible, in many of the colleges affiliated to the Universities, to obtain
efficient instruction in pure science and to be trained in scientific methods
of enquiry and research.

Technical Scholarships Abroad.

138. The Simla Rducational Conference also dealt with technical and

. of State tochnl industrial education ; but its recommendations
nstitution nl-  wére of little practical value owing to the domi-
ulﬁl‘;l:nmlgr"hr nating idea that it was outside the province of

’ Government to take any part in the industrial
development of the country, beyond the provision of facilities for acquir-
ing technical education and of information regarding commercial and
industrial matters. Tt was also not recognised by” the educational
authorities at the Conference that, to produce a class of men of a
thoroughly practical turn of mind, it is necessary that the young Indian
should be taken in hand at a much earlier age, when the brain is more
susceptible to external suggestions. The influence of environment on
the Indian school boy of the better classes is probably more important
than hereditary tendencies, and the sooner he is brought into contact
with constructive activities and taught to use both hand and eye, the
more readily will he respond to the measures which may be devised to
counteract the sedentary tendencies of hishome life. ~Almost immediately
after the Conference, the Government of India appointed a Com-
mission to report upon industrial education ; but the report of the Com-
missioners was never published. A more important outcome of the
Conference was the establishment hy the Government of India of scholar-
ships to enable Indians to proceed to Furope and America for special
training. The scholarships were of the annual value of £150 and were
granted in the first instance for a period of two years, which was normally
extended for a further year. From a statement furnished to us, it appears
that under this scheme more than 100 stndents have been sent for
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foreign training, of whom over 60 have returned to India. The average
cost to the revenues of the Government of India of each student who
has completed his period of training is about £550. .

Tn March 1904, an disociation was established in Caleutta for the
advancement of the scientific and industrial education of Indians, the
main object of which was to enable properly qualified students o visit
America, Japan and other foreign countries to study arts and industries.
Under this scheme, over 300 students have been sent abroad with the
assistance of the association, to the funds of which the Bengal Govern-
nient contributed an annual grant of Rs. 5,000, reduced, since the out-
break of the war, to Rs. 2,500.

139. The results anticipated from the grant of the;sed scholal.)rshigs

whether by the Government of India or by the

Defects in systom. Bengal Ag,sociation, have only in part been
realised. This is due to inherent defects in the scheme adopted, and
possibly even more largely in the methods by which it was adminis-
tered. It was assumed that it would not be difficult for young men from
India to get admission into works and factories where they would be
given full facilities to obtain practical experience of the methods and
processes employed, and opportunities for acquiring an insight into the
business organisation which keeps the industry going. It seems also to
have been assumed that students from India of fair intelligence and good
education would be able to take advantage of these facilities and assi-
milate all the information placed at their disposal, in a period very much
shorter than that which is considered necessary for young men in their
own country. Tn practice, it was found that, while educational institu-
tions were freely opened to the scholars, access to workshops was denied
them, except in the case of manufacturing iron works and small industries
of no great practical importance. A few witnesses complained of this
difficulty, and similar representations were made to the Morison Com-
mittee who, in the report on the system of State technical scholarships
which they submitted to the Sccretary of State in 1913, stated that con-
cerns which possess valuable trade secrets or fear to assist possible
competitors, prefer, when they admit learners, to receive men who are
likely to remain their employZs rather than foreigners. This is an atti=
tude which is common to manufacturers all over the world, not excepte
ing India.

The most successful scholarship holders have been those who, with
some previous practical experience of their trades, were able to profite
by the courses of technical instruction ; but the scholarships have been
frequently awarded to young men who had no previous practical know-
ledge of the industry which they proposed to take up. In some cases
“they Lave been allowed to go abroad to acquire a knowledge of an in-
dustry non existent in this country. Tt is, therefore, not surprising that
many promising students have failed to profit by the system, and have
found themselves compelled to attempt other means of earning a liveli-
hood. Further, notwithstanding the fact that these scholarships were
granted from the public funds for specifie purposes, no organisation was
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created to ensure that these purposes were achieved, nor was any orga-
nised attempt made to help. the scholarship holders on their return ta
India.

r
140. In the light of the expericnce gainedl since these scholarships
Latest rules for State foch were first instituted, the Government of India
fules for = have recently issued revised regulations which
num':_" hips should go far to remedy the defects we have
pointed out. Local Boards of Selection are
to be established in each province ; and in the selection of candidates,
men of business, Directors of Industries and employers’ associations are
to be consulted. The object in view will be to obtain, candidates whose
¢ experience and intelligence ’ justify the expectation that their selgction
will help in developing the industries of India. Before scholarships
are awarded, it is to be definitely ascertained from the India Office
that facilities for the acquisition of practical experience can be provided.
Educational qualifications have been prescribed whith are generally
suitable ; but these will require some modification to adapt them to
the system of technical education which we propose. This does not in
all cases predicate courses of study and instructions leading wp to
University degrees.

The advantages of previous training in India are acknowledged in
the new Government rules ; but the provisions for giving effect to this
principle are not in all cases sufficient.

141. The new rules represent in several most important respects a
great advance on the previous procedure ; but, in our opinion, scholar-
ships should not be granted in thosc subjects for which India will provide
adequate educational facilities. We may point out, for example, that
our proposals in this chapter for the teaching of mechanical engineering
would render it totally unnecessary to send students abroad for general
training in this subject. Instead, therefore, of allowing, as the new rules
do, a scholar to proceed to Europe after one year’s training in India,
we would prefer that he should go through the more prolonged courses
which we suggest at one of the large engineering shops, and that scholar-
ships should only be granted to men who intend to take up some special
branch of mechanical engineering which has not yet reached full develop-
ment in this country. As an instance, we would allude to the absence
from India of electrical marfufacturing firms, which renders it impossible
for Indian students to obtain any real acquaintance with this industry
except in foreign countries, although the knowledge so acquired would
be of real value in ordinary electrical practice in India. Similarly, the
opportunities for training in the textile industries provided by the
Victoria Jubilee Technical Institute in Bombay and by the numerous mills
in the country, should be fully utilised before public funds are devoted
to sending inexperienced young men abroad. The liberal policy pursued
by the Indian iron works in regard to training young Indians renders
it also probable that there will be little ity to send students'abroad
to acquire a practical knowledge of the metallurgy of iron and steel.
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Further, as will be seen in the subsequent portion of this chapter, we
contemplate the establishment of much greater facilities for technical
ducation and technologica] training than have hitherto existed, and,
when these have been created, they should, while providing much of
the teaching at present only to be obtained abroad, produce also a much
greater number of really qualified candidates for scholarships for foreign
study. In our opinion, these should only be granted to men who have
already itted themselves to industrial work. The new rules to
some extent favour this idea, but they do not sufficiently emphasise the
ity of this limitati
‘We agres with thg principle that scholarships should not be awarded
for industries not existing in the country, and doubt whether their grant
even to persons who cdh ‘ secure the co-operation of promoters ’ of non-
existent industries will have very useful results. We see no reason,
however, why vegetable oil pressing should be excluded from the list of
industries which may be studied abroad ; India already possesses a
number of medium-sized oil mills and will soon have one or more large
ones, where specialisation will be required on lines that cannot readily
be learned in India.

Primary Education of Industrial Classes.
142, A factor which has tended in the past to delay the progress of
y Indian industrial development has been the
zwmb::‘m‘g”:‘;:' ignorance and conservatism of the uneducated
workmen. The evidence tendered by employers
was almost universally in favour of labour, both skilled and unskilled,
that had at least received a primary education. This is given in countries
with which India will have to compete and is a sine gud non in this country
also. Some witnesses stated that the spread of education among
the artisan classes tended to bring manual labour into contempt, and
that the sons of artisans, educated beyond the primary stage, showed a
distinct tendency to forsake their fathers’ callings in favour of clerical
work, but we think this view must be diie to the wrong system of educa-
tion which has been made available. We found that, while the employers
of labour generally recognised the advantages of primary education
among their work-people, as tending to make them not only more in-
telligent; but also more self-respecting, yet in comparatively few instances
have they made serious attempts to impart such education. There are
not wanting, however, instances of enlightened employers who have
. provided primary and even el tary technical educati In the case
of the Buckingham and Carnatic Mills in Madras this has been done on
liberal and efficient lines. The industrial bias imparted by the education
given there has had the result of keeping the pupils in the mills as intel-
ligent and efficient workers, instead of leading them to desire clerical
ppointments, and the sch may, therefore, legitimately be regarded
as a good investment,
But we are not prepared to declare that the education of the'r labour
i8 & duty of employers as such, and while we very strongly endorse the
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views of employers of labour regarding the fundamental necessity for
providing some form of primary education for the artisan and labouring
population, we are opposed to any scheme that would compel individual
employers to provide such education. This'is a duty which, we think,
rightly devolves on local authorities and on Government, 8 point which
we have more fully developed in Chapter XVI, and we need only support
the proposal that, when private employers undertake this task, they
should be assisted in every possible way, including the allocation of
grants-in-aid by the Local Governments. Although we recognise the
practical difficulties in the way of finding a sufficient number of suitable
teachers, we recommend that Government should consider the desir-
ability of introducing as soon as possible into prifaary schools & form
of teaching which will include drawing and manual training as a fneans
of developing in the pupils a practical industrial bias.

We shall now put forward our suggestions for industrial and technical
education in this country and we shall deal first with the case of cottage
industries.

Cottage Industries.

143. The spread of Christianity, especially in the south of India
among the Panchamas, gave rise to a new class,
""""zc::‘:l';"“m“' the members of which could not be absorbed
: into existing cottage industries owing to the
caste system, though they required a means of livelihood commensurate
with the higher social status claimed by them. The great famine of
1877-78 left a large number of Indian orphan children to the care of
Christian missionaries, and a few ycars later the first of the modern type
of industrial schools was established by the late Canon Margoschis at
Nazareth, in the Tinnevelly district of the Madras Presidency, to provide
instruction in such trades as carpentry, blacksmith’s work, weaving and
tailoring, so that the boys might subsequently pass out into the world
equipped with the means of earning their livelihood. The experiment
was a success from the promoters’ point of view, as the boys who had
been trained as carpenters and blacksmiths were able to find employment .
in railway workshops and other organised industrial undertakings, whilst
the weavers and tailors earned their livelihood by supplying the needs
of the Anglo-Indian communities. The Nazareth Industrial School
offered a career for orphan children and for the children of Christian
converts, and it was;copied in other parts of India, not only by Missions,
but also in institutions started by Government, local bodies or private
individuals. In places where lucal artisans were lacking in skill, these
schools met a distinct want ; but in others, they served merely to satisfy
vague local aspirations towards the promotion of industrial education.
The Mission schools had, of course, their special object in view, but
other schools which have followed in their wake, have not always appre-
ciated the purposes which ordinary industrial schools should attempt to
fulfil. 'The training they offer is of little value when it merely consists,
a8 it usually does, in teaching ordinary bazaar methods through the
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ageney of misiris who are paid much smaller wages than a good work-
man can earn. Something very different is wanted, and this can only
be supplied by a head master or superintendent, who possesses not, only
a thorough practical knowledge of modern methods of handicraft and
specialised experience in certain branches, but also the capacity to apply
general principles to particular cases. Such a man can teach students
to produce much better work thsn that of the bazaar worker with less
expenditure of time and enargy. Striking examples of the results of
such teaching were seen by us in the case of several of the better-managed
industrial schools. Men of the type required, it is true, are rarely to be
found in the country and require relatively high pay. A solution of the
difficulty seems poskible on the lines adopted in the Central Provinces,
where the head mastemw of the School of Handicrafts at Nagpur is being
placed in general control of similar schools, the superior staffs of which
are selected and in some cases trained by him. Teachers for these schools
ran often be recruited from ex-pupils.

144. Industrial schools g.enerally have failed to observe the distine-

. tions which exist between industries, on the one
R'“"‘&:"":m‘s%‘: of the  }and, such as weaving and certain branches of
) metal work which come into competition with
organised industries, and, on the other hand, trades’ ike those of the
carpenter and blacksmith which are still, in the main, carried on as handi-
crafts, even in organised workshops. Though as a rule the products of
hand-loom weaving are of a different class from those of the power loom,
the hand-loom weaver directly competes with the power-loom weaver.
and his success or failure depends in the first instance upon the right
selection of the appliances which he uses, even more than upon the degree
of skill which he acquires in working them. It is a comparatively simple
matter to train an intelligent hand weaver to use improved appliances,
whereby his output will be greatly increased. The problem is to find an
outlet for his increased production, and efforts to improve the lot of the
hand-loom weaver must end in failure, unless attention is concentrated
to a much larger extent than has hitherto been usual on commercial
questions, which involve the purchase of new materials. the selection of
suitable designs and patterns and the establishment of commercial agen-
cies for the disposal of goods. Our more detailed proposals regarding
this type of organisation will be found in Chapter XVII.

On the other hand, in schools of handicrafts, the first essential is that
the pupil should by degrees acquire a thorough knowledge of the craft
and manual dexterity in carrying out its processes. The tools used are
neither automatic nor semi-automatic in their action and the quality of
the work turned out depends entirely upon the personal skill of the work-
man. The training is best given by a graduated series of exercises, and
the best results can be obtained by an'almost total neglect of commercial
considerations, so far as they affect the disposal of the product. At this
gtage the quality of the work is of more importance than the quantity, .
and it is only when skill has been acquired that attention should be con-
centrated on productive capacity. The craftsman who makes his living

m
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as a cottage worker requires a different and somewhat more elastic
training than the craftsman who becomes a unit in an organised industry.
In the latter-case more specialisation is usually needed, and the man
will have to work under conditions very different from those which can
be obtained in a school of handicrafts, where it is difficult to maintain
the discipline of a workshop or to attach great 1mportsmce to what may
be termed commercial considerations.

The industrial school is, at best, a defective instrument of education
owing to the non-commercial conditions under which it must necessarily
be carried on. In spite of this, it seems to be the only means by which
the indigenous artisan can be trained ; though, in the past, through his
ignorance and lack of education, and through the imperfections of their
equipment and teaching staff, industrial schools have failed in the majority
of cases to achieve any appreciable results. While, therefore, they are
institutions to be encouraged and developed within the limits just
specified, we regard them as altogether unsatisfactory, if employed to
train artisans for organised industries.

145. In the Madras Presidency, the industrial schools are under the
. . control and inspection of the Director of In-
mm:cggsﬂd"""" dustries. In the United Provinces, the schools
: are still attached to the Education Department,
but are inspected by the Director of Industries who practically controls
them. In the Central Provinces, the only school visited by us was under
the Department of Agriculture and Industries. In Bengal, Bombay and
elsewhere, the Education Department still controls industrial education.
In some cases special inspectors have been appointed. The absence of
‘any direct means of keeping the schools in touch with the cottage
industries of the districts in which they are situated is very noticeable.
The remedy obviously lies in the transfer of the control of industrial
schools from the Department of Education to that of Industries. Our
general views on the important question of the control of industrial and
technical education will be found at the end of this chapter (paragraphs
177-179).

Organised Industries.

146. We shall now put forward our recommendations for the training
of men for organised industries;. We shall dis-
“’l'l“:"::al:;::;'l:::"“‘m“";:l cuss more particulatly the training of the super-
organised Industries. visor class, in view of the fact that under present
conditions there is a far greater iack of Indians
quahﬁed for such positions than of Indian artisans and operatives.
Though it is true that the supply of these latter is generally insufficient
and that their skill and mtelhgence Tequire improvement, the main
remedy needed is the provision of an incentive to excel, which can be
given only through a general improvement in their conditions of life.
We shall, however, in setting forth our scheme for engineering training,,
suggest a system of training engineering artisans, which can be applied,
as opportumty offers, to the case of other large-scale industries,
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" Beforé framing our proposdls, we find it necessary to point out in
what ways the various industries differ, from the point of view of the
training which will be required by the persons who will engage in them as
supervisors. We may ewplain, in the first place, that the method of
recruitment in force in England, where industries have gradually grown
up by natural evolution, is not yet possible everywhere in India. The
supervising staff in a large number of English industries is recruited
entirely from one or other of two sources—from artisans who have worked
their way up, obtaining the necessary theoretical knowledge by private
study or in evening classes ; or from young men who have some con-
nection with the industry and have taken a course of special teaching,
followed by or combined with practical training in the factory. It is
very exceptional for g person unconnected with the industry to attempt
to enter it. We believe that circumstances are not the same in certain
other countries with equally advanced industrial organisations ; that
these possess a more complete equipment for practical and theoretical
training outside the factory, and that persons with no previous asso-
ciation with the industry are frequently admitted into it after passing
through training institutions. In the case of engineering, on the other
hand, it is common in Lngland for pupils and apprentices to enter the
shops without previous connection with the industry. When we come
to discuss the various forms of technical training required in this country,
we are faced with the fact that there are very few industries which can
completely, or even nearly completely, supply from the ranks of the
workmen or of the educated classes connected with the industry the
recruits wanted for the control of existing or future undertakings. The
former are at present too uneducated to rise; the latter are to a large
extent non-Indians, and are in any case few in numbers. We shall
therefore require special arrangements to supply candidates for super-
vising posts with the practical training in the tactory which, in the case
of 80 many industries in England, is obtained almost automatically.

We must remember, in the first place, that successful supervision
implies & knowledge of business, including such questions as the control
of labour, and these can only be learned by actual experience. In the
next place, they require that a man should, especially in the earlier
stages of commercial employment, submit to long hours and hard condi-
tions. Insome cases, he can accustom himself to these during the period
of training, and, wherever possible, he should be compelled to do so.

147. From the point of view of the actual training, we may divide
industries into two classes :—(1) those in which

°,':rm.‘£m%’, {:'.1:7:,"‘“ long practical experience is necessary for the
supervisor to estimate the working conditions

and judge whether the quality and output of the work is satisfactory ;
and (2) those where, on account of the automatic or semi-automatic
character of the plant, or of the simplicity of the'processes, the necessary
knowledge can bo more quickly acquired., As instances of the first
class, we would refer to such branches of mechanical engineering as
repair work or the making of machinery ; the manufacture of pottery
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and glassware ; textile work ; tanning; and mining. We shall call
these manipulative industries.  The manufacture of sugar and chemicals,
and oil and rice milling are examples of the second, which we shall entitle
non-manipulative or operative. The first cfass of,industries usually
require & training in industrial concerns; but, in some cases, eg.,
textile work, they are carried on under conditions which make it
difficult for the learner to acquire the necessary knawledge in the works
themselves, and they can be learned more easily in instructional factories
attached to schools. In this latter case, it must be remembered that
practical training given in a school does not offer the student the oppor-
tunity of accustoming himself to mill conditions and of acquiring experi-
ence of mill management ; though the greater facilitie$ for learning moro
than compensate for this, these deficiencies must be made up for later.
In the case of the second class of industries, the only training that can
be given is mainly technological, consisting, for instance, of & course
in industrial chemistry of a special type, together with some training in
the handling of machinery and in the making of drawings. The student
will require practical experience, but, from the nature of these industries,
this need not be acquired at a very early stage in his carcer. A sugar-
works manager or chemical manufacturer usually starts with a training
in technological chemistry, and a less complete training, which he can
acquire in a teaching institution, in mechanical engineering. He then
goes as a chemist to a sugar factory or chemical works, and gradually
familiarises himself with the general work of the factory, till he is qualified
for more responsible posts. He neither requires, nor as a rule obtains,
any special manipulative skill. A master-tanner’s training is also very
Jargely in a special branch of applied chemistry ; but he requires some
degree of practical experience of the industry, especially in the currier’s
shop. But we must again emphasise the fact, that actual works experi-
ence must be obtained at some stage or other in the student’s career,
and this can only be given in a factory working under commercial condi-
tions. A man who is acquiring a knowledge of factory management in
a chemical works, a sugar mill, or a brewery may also be earning his
living as a works chemist ; but that does not affect the principle. We
desire further to point out that in manipulative industries carried out
on a comparatively small scale, as is mostly the case in India at present
with tanneries, potteries, and glass works, it is impossible to provide
what we consider the ideal form of education, 4.e., the properly controlled
training of apprentices in the works, with theoretical classes attached.
The small-scale glass works, which exist in India at present, produce
only a limited range of inferior articles; a large modern glass works
could not only provide for the systematic training of apprentices for all
kinds of glass making and furnish the most cffective basis possible for
the future recruitment of the industry, but would also be in a far better
position to resist foreign competition. The engineering industry is,
fortunately, on a different footing. But for most other manipulative
industries, the only way in which practical training can at present be
provided is by means of a small factory run on non-commercial lines—
a method which is exceedingly costly. It may be necessary in certain
11



Special cases to have recourse to it, but it is vastly inferior to the system-
atised training which can be given to groups of apprentices in large
works with provision for theoretical coursws alongside.

0
148. We have, therefore, to provide for
mem"' the following classes of higher industrial
training :—

(1) Training for manipulative industries in works large enough’to
employ a number of apprentices, for whom theoretical
teaching can be provided in class-rooms attached to the
works.

(2) Training, in certain special cases, for manipulative industries
in technical schools, with workshops or instructional factories
attached. This method would be adopted in cases where
there were no works available on a large enough scale, or
where, as in the case of the textile industries, the necessary
technical knowledge can be much more easily imparted out-
side the mill. The extent of the cquipment required for
practical work would depend on the degree to which manipu-
lative knowledge is required in the industry. This training
must be followed by a period spent in a commercial factory,
probably on a very low salary or as a pupil.

(3) Technological training for non-manipulative industries, which
would be given in a teaching institution, where a student
would take courses in some special branch of technological
‘chemistry, coupled with training in such subjects as mecha-
nical or electrical enginecring, which the particular branch
of technology selected by the student may indicate as neces-
sary. Such a course of training will often of itself create a
wage-earner ; but further experience is needed if the student
wishes to rise in his profession.

The distinctions laid down above must not be considered as entirely
rigid. There will be cases on the border line, which may be dealt with
in one-class or another, as local or personal convenience may determine.
It will be possible also in the case of class (2) to group together in one
teaching institution the training or some part of the training required-
for industries practised on a small scale.

In framing our proposals for a system of industrial training, therefore,
we shall deal first with training in mecchanical engineering, which is the
most important need at present for India’s development, and for which,
fortunately, the facilities are considerable. We shall treat this question
inallits aspects, including therein our proposals for the training of arti-
sans and foremen, as well as of engineers. We make no specific proposals
in this chapter for establishing the instructional factories to which we
have alluded, although remarks will be found on this subject in Chapter
XIV. But the advisability of providing this form of training in the
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case of any particular industry or province will depend on looal “circuni-
stances, and it will be for Departments of Industries to decide each case
on its merits. We shall put forward our suggestions for training in
technological chemistry, which we propose shquld be given in certai
existing collegiate institutions. These, as at present constituted, are
mainly concerned with training engineers and include facilities for &
grounding in mechanical engineering, which will be sufficient for men of
the class we have in view. We shall next explain our conclusions regard-
ing the Victoria Jubilee Technical Institute, Bombay, which provides
both technological and technical training; and then, after putting
forward our views on mining and metallurgical teaching, we shall discuss
the measures required for the control and co-ordination of the various
forms of industrial, technical and technological training, and for bringing
our training institutions into touch with employers of labour.

149. We may now discuss the question of the instruction of artisans
for mechanical engineering. Looking forward
as we do to a very great industrial expansion
in the immediate future, we think that the present arrangements for
the training of artisans are totally inadequate, and that it is essential
that steps should be taken as early as possible to provide a much better
training for many more boys. We were much impressed by the great
possibilities for training in mechanical engineering in the numerous
- large railway workshops, which are so distributed as to form convenient
centres in almost every major province of India. Private engineering
establishments on a large scale, though confined to a few important
cities, are also suitable for the same purpose. But the system for the
apprenticeship of artisans pursued in these shops is at present rudi-
mentary. The sons of employés are taken on at the request of their
fathers and turned into the shops to pick up a knowledge of the trade
as best they can. They are paid small wages to begin with, and the
amount is gradually increased as they grow older and more useful. There
is no regular apprenticeship, and not infrequently the boys are tempted
to leave long before they ought, by the offer of slightly higher wages
outside. We point out elsewhere the risk of boys, who have received a
little education, leaving their hereditary manual occupations for small
clerical posts. The only remedy is to improve the social status and
prospects of the skilled artisan. Though such a proposal has been
supported by numerous witnesses, we are opposed to any legislation
.designed to penalise the employment of indentured apprentices by
third parties ; and would leave the system of indenture on the same
contractual basis as at present. We think, however, that much
can be done to cbunteract the tendency among promising youths
of the working classes to seek clerical occupation, by a more liberal
treatment in respect of wages, the provision of opportunities for further
education, and the institution of a better form of agreement. From
the time a boy enters a workshop to learn a trade, he should be paid
wages at least equivalent to what he would otherwise earn in the bazaar ;
from which, in order to secure his regular attendance and to provide
116
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indudements to him te go through & complete coirse of training, theie
should be placed to his credit every month a certain amount of deferred
pay ; and this, under the initial agreement, should only be due to him on
the completion of a spedified period of service, which should usually be
about five years. Night schools have proved less successful in India
than elsewhere, and even in England they are tending to fall out of favour.’
It should be recognised that, when a boy has done a fair eight hours’
work in the shops, he is not fit to profit by class instruction. Every
apprentice, therefore, should be given within the shop hours elementary
technical education suited to the trade that he is learning, and he should
be taught drawing and mensuration, so that he may at least be able to
understand a plan and work from it. In large engineering establish-
ments where the number of apprentices justifies the expense, there
should be a special officer to supervise them and see that in each shop
they are properly employed. Supervision of this sort is still more neces-
sary in the case of apprentices and pupils under training for posts of

- foremen and engineer officers, regarding whom we have made proposals
in the following paragraphs. In some instances, the more intelligent
and ambitious apprentices will certainly desire to acquire a working
knowledge of English, which will enable them to communicate more
freely with their superior officers and will give them access to sources of
information denied to workmen unable to read and write that language.
It is only for teaching of this kind, when there is a demand for it and
it cannot be provided by other means, that evening classes should be
accepted as a method of imparting instruction to apprentices.

The system which we have proposed above provides for the attachment
of teaching classes to a single large shop. There may, however, be cases
where works, none of which is large enough in itself to form the basis of an
educational unit, exist sufficiently close together to form a group ; and
here, we think, teaching classes may be provided in a common school
conveniently situated for apprentices attending the different works,
and controlled by a’committee on which the Department of Industries
and the various employers may be represented. We think that this
system might, when necessary, be extended to meet the case of appren-
tice foremen and engineers.

160. We received many complaints regarding the unsteadiness and
: inefficiency of Indian labour, defects which,
""“"‘,,,.,‘?",,:_"‘"’ o 5o far as they arise from a low standard of
comfort, we have dealt with more fully in
Chapter XVI. It is doubtful if sufficient inducements in the way of
pay are yet held out to men to become really first-class artisans. To
reduce the difference between the pay of the skilled workman and the
foreman and so lessen the cost of supervision, it is necessary greatly to
improve not only the skill, but also the prospects of the workman, and
teach him to regard himself as a member of a skilled and respected body.
Any means of raising the self-respect and social status of the artisan
will benefit, in the long run, the employer no less than the employed.
17



181. Above the skilled worknian is the maistry; or foremian, and the
- - provision for training such men is hopelessly
The training of foremen : ) cufficient. We were forcibly struck, when
g arrangements. s . f
visiting the large railwafy and private workshops
throughout India, with the almost complete absence of Indians from the
ranks of foremen and chargemen—the non-commissioned officers of
‘the great army of engineering artisans. At present these posts are
filled almost entirely by men imported from abroad. The railway
companies are endeavouring to supply  this deficiency by training
European and Anglo-Indian youths, the sons of their own employés as
a rule, and with fair prospects of success. The effect on industries
generally of the absence of men of this type is clear frofa opinions which
have been expressed to us regarding the comparatively low state of
efficiency of the plant in many factories which do not employ a high
proportion of imported men on their subordinate staff. The continuance
of conditions which force the industrialists of the country to import so
many of their subordinate supervising staff is clearly most undesirable.
- They form a serious handicap to progress and militate against the“idcal
of an industrially self-sufficing India. Many men brought from foreign
countries are found unsuitable on their arrival here ; others take a dislike
to the country or develop. indifierent health, and are generally a source of
anxiety to those responsible for bringing them out. It is common know-
ledge that no small proportion of the men so imported have to be repat-
riated at great expense to their employers. Mechanics, as a class, are
unwilling to leave their home countries to accept service in India, and
the prospect is rather remote of suitable men being available for the
new industries which we hope to see started. To meet this most pressing
need, every effort should be made to create a class of Indian foremen
and chargemen. A difficulty arises in this country from the fact that the
educational attainments of the artisans are too low to fit them for such
posts, while the stipends and the prospects offered are not of a nature
to induce the better educated classes to spend a aumber of years as
workmen, though thisis the only way for them to acquire the practical
expericnce which is essential, if they are to be in immediate charge of
specialised sections of a workshop or factory. The attempts at com-
promise, which are now under trial in several technical institutes and
schools, are not likely to meet with success, even when, as in some ,
cases, the course of instruction is followed up by a few months in a
factory or engincering works. Instructional courses do not familiarise
the students with practical shop conditions, with their long hours and
strenuous life and the demands which they make on the resourcefulness
and intelligence of the supervising staff, nor do they enable them to
discover whether such a life is one which they are physically able to
stand or care to accept as a permanent occupation. Further, the students
look on their few months’ training under shop conditions as a test to
be passed and put behind them, rather than as an earnest of the employ-
ment awaiting them after training, and the arrangements for the training
of students in the shops do not, it would seem, really bring them into
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close contact with the principles underlying commercial engineering work.
These defects have been recognised to some extent, and attempts to remedy
them are now being worked out in the engineering schools at Lucknow,
Banklpore and Nagpur. ¥In these schools, the idea is to give an all-round
tmmmg in the various engincering trades, simultaneously with instruc-
tion in drawing and in the el tary principles of sci which find
application in mechanical engineering. After a course of this kind
extending over a period of three years, the pupils are drafted into the
mechanical workshops, where it is intended that they should specialise
in some particular department, in the hope shat, if they apply themselves
diligently to the acquisition of practical experience, they will in a few years
become capable “of being entrusted with supervisory work. These
attempts to combine” teaching with workshop practice are not, however,
in accord with the idea supported by the balance of opinion among
‘mechanical engineers all over the world, that the technical school courses
should not precede workshop training. It is important to remember
that theoretical training is doubly valuable when given to a student who
has in his mind a definite picture of the conditions under which it will -
be applied. The result of our enquiries convinces us that the same
system is equally suitable under Indian conditions, and we describe in.
the next paragraph the lines on which it should be worked.

152. Railway workshops are, as we have stated, in many cases
already receiving European and Anglo-Indian

Tho tralning of foremsn : 5 pprentices, to whom some degree of technical
proposals ‘mt,?. Commis- training is given with the object of enabling
them bo obtain posts as foremen, or, in speclal

cases, even higher appointments. There is, however, a noteworthy
absence of provision for the middle-class Indian. We consider it of
great importance that the conditions of training should be such as the
cducated Indian youth will consider consistent with his sense of self-
respect ; for if this ig not satisfied, we shall be depriving ourselves of a
most promising field of rceruitment. The arrangements made for Indian
apprentices are at present inadequate; and the stipends paid them
during the period of training and the salarics offered on its completion
are very much lower than the corresponding amounts in the case of
Europeans and Anglo-Indians, a fact which is largely responsible for the
failure of the better educated Indians to take advantage of these courses.
As regards salaries, we consider that the principle must be adhered to
that equal proficiency should be equally remunerated. The inequality*
of stipends is to some extent justified by the difference in the standared
of living between Europeans and Anglo-Indians on the one hand and
some classes of Indians on the other, though the stipends at present
offered to Indians assume too low a cost of living to meet the case of the
educated middle classes. We think the difficulty might be got over
by allowing free board and lodging to all Europeans and Anglo-Indians,
and to such Indians ag prefer it. To other Indians, a stipend to cover
boaxd expenses based on the standard of living of the middle classes
should be given. Apprentices of all kinds should receive a monthly
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sum over and above]the expenses of their board and lodging, depending
ox the length of time they have worked and on their efficiency in the
shops. We consider that every effort should be made to develope the
training facilities existing in these shops, grants eing given from Govern-
ment funds for the establishment of technical classes, together with
hostel accommodation and such other amenities as are necessary to
attract educated Indian youths of the middle class. The precise allot-
ment between Government and the Railways of the extra expenditure
entailed will require further consideration. With the technical school
alongside the workshop, it begcomes possible to provide an almost ideal
course of training. Almost equal possibilities for trainin g can be made
available in a few of the larger private workshops, and we do not doubt
that the managements of these would welcome the provision of similar
arrang ts for the technical training of their employés. In discussing
the question of training industrial artisans, we have suggested the
adoption of an apprenticeship system, and we think that a precisely
similar system should apply to the more advanced class of students
with which we are now dealing. The regulations for the admission of
apprentices and for the working of the system generally should secure
the admission of a proper proportion of Indians and the fair and equal
treatment of all classes in their course of training, while upholding the
authority of the workshops management to the fullest extent. The
indentures should be for a period of four or five years, and, as we have
said already, the apprentices should be paid wages. Apprentices of
this class should start work usually between 16 and 18 years of age.
If they enter the workshops at too early an age, their physique will
be insufficiently developed to stand the stress and their previous oppor-
tunities for obtaining the necessary education will be unduly restricted.

An example of a scheme of this type, worked out by officers of the
East Indian Raiiway Company, will be found as Appendix N.

The Training of Mechanical Engineers.

153. There are four engineering colleges in India which provide the

training required by recruits for the Public

Pu%ml‘s‘ :‘nl'::l"m."" Works Department. The largest is at Roorkee

. Roorkes,  in the United Provinces, where it was originally

established in 1847 to train the engineers and

Upper subordinates who were required in rapidly increasing numbers

on the extensive system of public works, and particularly the irrigation

cs.{mls, that were started soon after the province came under British
rule.

At an even easlier date (1794) a school for surveyors was statted in

Madras. Madras which ultimately developed into an

engineering college in 1857. Thirty years

later it underwent extensive reorganisation and its staff was greatly
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strengthened. Little, if any differentiation is made between the training
given to civil and to mechanical engineers. Quite recently, an electrical
course has been instituted and a Professor of Electrical Engineering
added to the staff. s

The Sibpur Engineering College developed from University courses

Sibpur. in engineering, which were started in 1858 by

* the Public Works- Department and handed

over in 1860 to the Presidency College. In 1880 this engineering branch

was constituted a separate college and transferred to Sibpu, where

it has since remained. The growth of modern industries in Bengal has

greatly influenced its development, and the courses of instruction now

provided are of a more general character than would be essegtial, if only
the requirements of the Public Works Department had to be met.

The College of Engineering, Poona, started in 1854 as the Poona
Engineering class and Mechanical School. In
Paona. 1866 it was affiliated to the University of
Bombay and styled the Poona Civil Engineering College. Later, in
1879, classes in agriculture and forestry were added, and in 1880 the
name was changed to “ The College of Science.” In 1907 the agri-
culture classes were removed ; in 1911 the courses leading to the degree
of B.Sc. were transferred to the new science institute in Bombay, and
the name was again changed to that which it now bears. At the present
time the courses of instruction lead up to the University examinations
for the degree of B.E. (Civil) and B.E. (Mechanical). There are also
classes for Public Works Department sub-overseers, mechanical appren-
tices and electrical apprentices.

There are also a number of less important schools of engineering
training chiefly for the Public Works Department, but including in their
courses some instruction in mechanical engineering.

154. In the past, the education of engineers has been too much
influenced by the immediate requirements
an?':lnllnl.lmn:.yll‘hm of the Public Works Department, without
regard to the future or to those other interests
in India which can be handled only by engineers. The higher branches
of the engineering services in this country absorb but a very small pro-
portion of the engineering students who pass through the colleges, and
the rest enter the upper subordinate ranks or find private employment
df & not very remunerative character. The greater part of the work
done in each college is the training of upper subordinates, lower
subordinates, surveyors and draftsmen. Students join the college
classes in the hope of getting appointments as Assistant Engineers ;
but, failing these, they consider that they have a better chance as
upper subordinates, if they have passed out of the colleges as engineer
students and not as upper subordinate students.

In the four. principal colleges, increasing attention has in recent
years, been paid to the provision of instruction in mechanical and electrical
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gineering ; but the s adopted are inadequate and are conceived
on altogether too narrow lines to meet the nceds, present and prospec-
tive, of a rapidly expanding industrial system. Indian civil engineers
have done well in the Public Works Department and have established
their claims to promotion to the highest ranks of the service ; but in
mechanical engineering which, outside the railway workshops, is mainly
carried on by private enterprise, we find that, in the absence of & proper
system of training, they have seldom attained to positions of im-
portance or responsibility. In practically all the engineering workshops
which we have visited, we found the same state of affairs existing with
regard to the supcrior staff as we had seen in the case of foremen. The
former, whether assistants-or managers, were men who had been trained
as mechanical engineers in Great Britain.

.

It is only in recent years that the Government engineering colleges
have recognised that they ought to be something more than mere appan-
ages of the Public Works Department ; but so far, the attempts made
to train students for careers other than those offered by service under”
Government, District SBoards or Municipalities, have taken the form of
alternative or additional courses of instruction, and until quite recently
no radical reforms have been contemplated, much less introduced.

155. Especially since the outbreak of war, various causes have at-
Necossity of providing for tracted public attention in an increasing "degree
Industrial developments. 0 the predominant importance which mecha-

nical engineering is now beginning to assume
in this country. The establishment of the manufacture of steel on firm
basis of commercial success brought into sight the possibility of further
developments on a scale never before contemplated. It has not only
encouraged English firms to consider the formation of branches of their
own specialised industries in India after the war, but has given oppor-
tunities to Indian capitalists to take in hand schemes for various forms
of engincering and metal manufacturing work. The production of zinc
and copper from Indian ores has recently come within measurable distance
of actual accomplishment, and has still further increased the scope of
possible enterprise. The experience of the war itself has been responsible
for a new attitude on the part both of Government and of leading indus-
trialists. They realise that it is necessary to create in India the manu-
factures that are indispensable for industrial self-sufficiency and for
national defence, and that it is no longer possible to rely on free importa-
tion of essential articles in time of war. We think it not out of place
to observe here that the existence of this Commission and the discussions
which have from time to time arisen out of the evidence given before it,
together with the creation of the Munitions Board, itself a develop-
ment, of the Commission, have helped in the above direction. Finally,
the attention of the educated public, and in particular of the large indus-
trial employers, has been drawn to the inconveniences and dangers that
arise from the entire dependence of India on imported personnel for
the supervision of engineering industries.



~ 156. The oducation and training of engineers was the subject of an
enquiry by a committee appointed by the
:m ” mm:;‘ m'."_ Council of the Tnstitution of Civil Engineers
chanical engineers. in 1903, on which committec all the important
engineering societies: were represented. Their
report, which was published in 1905, embodies the collective experience
of engincers belonging to practically every branch of the profession,
and though in many respects the conditions in India are different from
those prevailing in the United Kingdom, certain fundamental conclu-
sions were reached which are entirely supported by the facts placed
before us in evidence by leading engineers and industrial employers,
and should be adopted in this country. Insubmitting their recommenda-
tions, the committee prefaced them by the statement that they were
unanimous in their opinion that engineering training must include
several years of practical work as well as a proper academic training.
They considered :—
“ (1) That the average boy shc:uld lea‘vs school when he is about 17 years of age;

that much depends upon the d of individual boys, but the minimum age

should be 18 and the maximum 18 years.

(2) That the practical training should be divided into two parts, and that the pre-
liminary stage of practical training should consist in all cases of at least a year spent in
hanical engineering worksk

(3) That during workshop training, boys should keep regular working hours and
should be treated as ordinary apprentices, be subject to discipline and ! ¢ rai.l wages.

(4) That nothing should be done in the form of evening study which would impose
unnccessary strain upon the boys.

(5) That, as a rule, it is preferable to proceed to a technical college on the comple-
tion of the introductory workshop course ; but.that, in the case of boys intended to become
mechanical engineers, it may be advantageous to complete tho practical training before
entering the collego ; but in such cases it becomes important that simultaneous education
durirg practical training should be secured. Otherwiso, tho boys would lose seriously
during four or five yoars’ suspension of systematic study, and would be at a disad-
vantage on entering the college. -

(6) That for the average student, tho poriod of colloge study should be at least three
years. .

(7) That at least threo to four years should be spent in practical training, inclusive of
jntroductory workshop course previously s ad?

the

157. We arc aware that this question has been discussed on other
occasions, at times with the same, at others with somewhat different,
results ; but a study of these discussions has led us to the belief that the
above-quoted conclusions may fairly be taken not only as the most
authoritative expression of British engineering opinion at the time,
but as still representing the general views of the profession. The methods
pursued in this country, however, differ widely from the system suggested
above. The age of boys when they join an engineering college in India is
from two to three years higher than that recommended. Most, if not
all, of the colleges prescribe a period of training in workshops after the
completion of the theoretical courses, just as we have seen in the case
of institutions giving a lower type of training ; but even this period is
much too short to be of practical value to mechanioal engineers ; no
attompt is made to subjeat the students to regular workshop discipline,
and they are not compelled to attend the full working hours. They 2o
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from shop to shop making notes and sketches, and watch others at
work, but, as a rule, do nothing themselves. This course, such as it
is, broadens the outlook of students who are intending to become civil
engineers ; but it is worse than useless as an initiotion into the mechani-
cal side of the engineering profession.

It has been objected that educated Indians will be unwilling to submit
to the early hours and hard conditions of workshop training. This
may, no doubt have, been the case in the past, but there are now numerous
signs of a marked change in sentiment, and we feel confident that, if
facilities are provided, increasing use will be made of them. There are
difficulties in the way, we admit ; but they are not so great as is often
supposed, and can be overcome. o2

158. There is, thus, as we have seen, a very denided consensus of
opinion among practical men that the ideal
method of training mechanical engineers is to
combine workshop practice and technical
instruction as closely as possible. To attain
this end in India the workshop has been imported into the college, but
the results have not been altogether satisfactory. The atmosphere of
the workshop cannot be obtained in the school, and the importance of
this is so great that we are convinced that mechanical engineers must
be trained in the workshops, receiving supplementary class instruction
in technical schools alongside, which should, of course, be of a more
advanced nature than that which would be provided for foremen. That
is to say, the mechanical engineer, by which term we mean the man who
in after-life will be responsible for the design and construction of
machinery and structural iron work of every kind, should be trained in
a way analogous to that prescribed for the members of the labouring
classes who will become artisans, and the boys of a higher social
grade and with a better general education who aspire to become foremen ;
but he should start inthe workshop somewhat older and after a more
prolonged general education. In the factory, he should be regarded
as a workman and treated as such, and paid wages which should
represent the market value of the work he does; but he should not
spend the whole of his time in the workshops. Roughly, the timespent
in the technical classes should be equal to one-third of the total
working hours of the shops, but whether this be so many hours a day
or so many days a week matters little and may be arranged to suit local
cjircumstances. The main idea underlying our conception of the proper
method of training mechanical engineers is thus a fundamental modi-
fication of the current practice in India; the chief training-ground
should be the workshop, though the class-room is also indispensable.

159. -After the period of apprenticeship is completed, and this should

not be less than four years and may usually

Further training In"ap:I:-l with advantage be five, those apprentices

chanicat who desire to specialise should be provided for

in one or more of the existing engineering

colleges, where advanced courses of instruction will be given in such
»

Proposals of the Commis-
sion for training mechani-
cal enginoers.



subjects as applied mechanics, electrical engineering, the physical sciences,
hydraulics, the strength and properties of materials, and heat engines.
It should be recognised that theso students arc adults seeking to gain
knowledge for a very spedial purpose, and they should not be treated as
undergraduates and forced to go through a rigidly prescribed course of
instruction, such as is now provided in the engineering colleges of Univer-
sity rank. Our general idea is that colleges of this status should be made
accessible to advameed students who wish to take special, instead of com-
plete, University degree courses.

We have not specifically referred to the training of electrical engineers
because electrical manufactures have not yet been started in India,
and there is only scope for the employment of men to do simple repair
work, to take charge® of the running of electrical machinery, and to
manage and control hydro-electric and steam-operated stations. The men
required for these three classes of work will be provided by the foregoing
proposals for the training of the various grades required in mechanical
engineering. They will have to acquire, in addition, special experience
in electrical matters, but, till this branch of engineering is developed
on the constructional side and the manufacture of electrical machinery
taken in hand, the managers of electrical undertakings must train their
own men, making such use as they can of the special facilities offered
for instruction at the engineering colleges and the Indian Institute of
Science.

Technological Training.

160. It will be necessary in the immediate future for Government
Exoansion of engincerin to consider the more general question of the
xpansion of engineel part to be played by the existing engineerin,
colieges ::::miwi.noloxinﬁ colleges and the Universities, in pro%idingg for thg

increasing need in India for scientific, technical
and technological training. We feel convinced that, as the develop-
ment of the country proceeds, the number of students will increase and
that, in consequence, at no distant date it will be found desirable to
abolish the school departments of these colleges and to make provision
for the education of subordinates in separate institutions, which, not
being of University rank, will be placed under the control of the Directors
of Industries. Tt is urgently necessary to prepare for a higher technolo-
gical training, which will provide the means whereby the physical science
students of the colleges affiliated to the Universities may learn tv apply
their knowledge to industrial uses. The simplest way of meeting this
demand would be to expand the engineering colleges into technological
institutes by the creation of new departments. At present they are
chiefly occupied with the training of civil engineers. We have just
recommended that they should make provision for the higher technical
instruction of mechanical and electrical engineers, and we anticipate that
industrial expansion will justify the startingjof departments of general
technological chemistry, which, in%each college and’ teaching University,
will specialise to the extent necessary to meet at any rate the more_pro-
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minent local needs. We regard it as certain that public opinion will
demand that these colleges shall be connected with the local Universities
and that the students shall be able to obtain University degrees. To
this we think no serious objection can be raised, provided that the terms
of association leave the colleges frez to frame their own courses of
study, reserving to the Senates of the Universities the right to prescribe
which shall be selected as qualifying a student to enter for a University
degree. The internal administration of the collsges should be con-
trolled by a Board or Council, the members of which might be
nominated by~ the Department of Industries, the University, and
public bodies representing employers. This Council should have the
privilege of delegating a certain number of its members to represent it
" on the Senate: . N

161. Up to this point our recommendations regarding industrial
and technical education are such as should be
carried out by provincial Governments; but,
we think, it will be necessary ultimately, if not
in the immediate future, to provide India with educational institutions
of a more advanced character, which no single province could support or
fill with students, yet which each province will need to a greater or less
extent. For some time to come the demand for this higher training can
best be met by the provision of scholarships to enable students to proceed
abroad, but, as soon as our foregoing recommendations have had time
to develope their full effect, it would be advisable to proceed further
and establish imperial colleges of the very highest grade. Two at least
would be needed, staffed with specialists of high reputation who must
be provided with adequate equipment for both teaching and research
work. One of these colleges should cover every branch of engineering,
while the other should be devoted mainly to metallurgy and mineral tech-
nology, the developments of which are certain to be on a very extensive
scale. Provincial colleges can only hope to secure the services of good,
all-round men who would be employed mainly in teaching work ; but, if
the ideal of a self-sufficing India is to be completely carried out,
specialisation must be provided for, and this can only be achieved in
colleges with a large number of advanced students. We can hardly
hope to serve any useful purpose by pursuing this idea further, Details will
depend upon the actual state of things at the time when it becomes neces-
sary to mature a scheme. We, therefore, refrain from elaborating any
proposals of this nature and content ourselves with suggesting that they
should always be_kept in sight as the goal.

Imperial engineering col-
foreshadowed.

162. Before leaving the question of higher training we desire to

. advert to one important matter. We consider

“%{“M'm that India suffers from the general absence of

organisations similar to the great scientific and

technical societies which have in many countries done so much to promote

the Professional education of their younger members. We have already
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had oceasion to refer to an instance of the work of the English Institution
of Civil Engincers in this direction, and we think that it would be greatly
to the advantage of Indian engineers if a representative society were
‘started. Our views on th& subject, which we regard as one essentially
for private initiation, are explained in detail in Appendix I, and here
we need only add that we in no sense limit our suggestion to engineering.
Whenever the nwnber of specialists in any branch of seience or profes-
sional activity is suflicient to enable them to form an association to
promote its development in India, their action in this respeet should
be supported in cvery reasonable way by the State.

The Victorid Jubilee '!‘echn.ical Institute, Bombay.

163. Reference has already been made to the starting of the Victoria
- ~ Jubilce Technical Institute in Bombay. During
PW&OM ':‘“““':" °"u‘"f': recent years it has developed a sonewhat
“;,‘.n';‘w:mp ?rainm,g? polytechnic character, and now provides courses
of instruction in (1) mechanical engineering,
(2) electrical engineering, (3) textile manufactures, (4) applied chemistry,
and (5) plumbing and sanitary engineering. Most of the witnesses who
have come before us with experience as employers of its students have
spoken well of them ; but, so far as the training in mechanical engineering
is concerned, ex-students are nearly all employed in subordinate capacities,
and there is little probability that many of them will rise to high posi-
tions. The courses of instruction cxtend over four years, of which the
last six months have to be spent on practical #ork. Enquiries made of
the managers of workshops and factories in which these students received
this part of their training did not convince us that the arrangements
were of a satisfactory character. Moreover, the time allowed for prac-
tical training is too short. In view of the conclusions we have reached
regarding the training’of mechanical engineers, we cannot regard the
work done in the Institute for this class of students as satisfactory.
Instead, however, of abolishing these classes, it would be preferable for
the Institute to associate itself more closely with the local engineering
industries carried on in Bombay ; and it should not be difficult to frame
a scheme whercby the Institute, in its new location at Matunga, will
supplement the workshop training of apprentices from the railway and
other workshops, thus performing locally the function of the technical
classes which we have recommended in the case of the larger workshops.
To a large extent, the popularity of the mechanical engineering classes
is due to the law which prevails in certain provinces compelling owners of
steam plants to place their boilers in charge of certificated men. If the
suggestion which we make elsewhere that this law should be abolished is
carried into effect, there will be undoubtedly less demand for instruc-
tion of the kind necessary to pass the specified Government examina-
tion. On the other hand, we hope that the forthcoming expansion
of mechanical engineering will more than replace the loss of this
by
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artificial demand for what can only be described as a very imperfect
training.

' 164. 'These remarks do not apply to the jechnological courses which

;mh ocial oo include (1) textile manufactures, (2) applied

* Teshnological courses : chemistry, and (3) plumbing and sanitary

yoan ’;:I,f,'.'nm e re- enginee:iyng. In these instal;lges, we approve

of the existing arrangements whereby the

students receive a preliminary training before embarking upon practical

work. In this view we are largely influenced by the fact that the classes

are conducted throughout on lines as nearly resembling actual ial
practice as is possible in any teaching institution. _

The spinning mill or the weaving shed is not an appropriate place
in which to give instruction in textile mechanism, and practice in the
working of the machines can be more easily arranged in a specially-
equipped shed, where a great variety of single units is available. Know-
ledge and experience of this kind can be gained much more rapidly in
the Institute than under practical working conditions in a mill, and
there is no doubt that the young man who aspires to become a textile
manufacturer, can best begin by going through one or both of the
specialised courses of instruction provided by the Institute. Similarly
a preliminary knowledge of chemistry is essential to any one who in-
tends to apply such knowledge to manufacturing processes, and the
laboratory rather than the chemical works is the place in which the
training should begin.

In regard to plumbing and sanitary engineering, most of the practi-
cal work consists of fitting up buildings in accordance with prepared
plans, and before & young man can be sent out to do such work, he
requires considerable skill in manipulating the materials employed, and
some general knowledge of the sciences which bear upon sanitary engi-
neering. It is also necessary that he should be able to prepare plans
and estimates, and, without doubt, a knowledgé of these matters and
the requisite degree of craftsmanship can be attained most readily in
organised schools.

165. We therefore consider that in respect of these technological
courses, no changes are necessary ; but we think that the training in
the Institute should be followed by two years spent on practical work,
before the full diploma can be obtained. The students should be ap-
prenticed on leaving the Institute, and they should be given definite
employment and paid a living wage. There will, no doubt, be difficulty
at first in finding places for them. Employers of labour in this country
have realised only to a limited extent that it is incumbent upon them
to provide facilities for training the rising generation. To convince
them propaganda work will, at the outset, be necessary. There are
fortunately many Government workshops «o set an example, and it
should not be difficult to induce the owners and managers of private
undertakings to follow suit. - v



Mining and Metallurgical Education,

166. Mining education ip India occupies, as we shall explain below,

a somewhat peculiar position. Two systems

Mining """:m‘ oxisting o teaching, applied to very similar material,

: are going on side by side, and there is a large

concentration of mining employment on a single area—the principal

coal field—while other forms of mining are scattered over the whole

of India, and differ widely in character. For these reasons we have
thought it necessary to discuss the subject in detail.

By far the largest demand for mining engineers and trained sub-
ordinates comes from the coal fields situated in the provinces of Bengal
and Bihar and Orissa. The forms of mining in other parts of India
are often only mere quarrying or, where actual mining is practised,
are either so highly specialised as to necessitate a practical training
which cannot be given in India, or are only on a small scale. It is
clear, then, that for a long time to come, India must look for mining
education to an institution or institutions based on the requirements of
the Bengal coal field.

The provision at present made for mining education comprises—
(1) courses at the Sibpur College, (2) evening
classes on the coal field. The senior Sibpur
course is one of two years, which follows a preliminary two years’ train-
ing leading up to the examination for sub-overseers. The students
are trained in mine surveying, electricity, colliery mechanics, mining
and chemistry, and are taken into camp on thé coal field for six weeks
in the cold weather. At the end of this course they obtain a diploma,
after passing an examination. Recently, however, the Government of
India have approved of the reduction of the two years’ mining course
to a single year, conditionally on the students who take up the course
having previously passed the overseers’ examination and spending at
least eight weeks in a colliery during the college vacation. A prepara-
tory course of one year is also being provided. Under the previous
conditions it was not easy for students from other provinces than Bengal
to obtain admission, though it is only fair to add that very few attempted
to do so. Accommodation was limited, and the Local Government
stipulated that no qualified Bengali student should be excluded. The
necessity for passing the sub-overseers’ test before entry was also a
difficulty in the case of students from certain provinces, where training
of this class was givea saly to a very limited extent. These obstacles
have now, it is claimed, to some extent been overcome, and there are
at present (1918) five outside students taking the course. For some
years past, the removal of Sibpur College has been under contem-
.plation, and Government has been reluctant to incur increased ex-
penditure on the existing instibuti A dation is thus still
inadequate. .

(a) Sibpur College courses.
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The evening classes are held at five centres on the coal field under

the control of a joint boagd, on which the

(b) E“'“"ﬂ‘:“::” onthe nining interests and the Governments of

col feld. Bengal and of Billar and Orissa are repre-
sented. The cost of these classes is met by the two Governments.

The results of the examinations held at Sibpur and in connection

with the evening classes are shown below :— :

191213, 1913-14. 1914-15. 1915-16. i 1916-17.
—- 1—4—- - - —— e ————— B ’—
— el el el e
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Sibpur Collego .| ¢| 2| 4|* 2| 3| 3, 3| 3|55
|
|
Evening classes . 40 17 26 16 24 12 26 17 | 2% 26
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The average attendance ab the evening classes in 1915-16 was 120,
and that of the vernacular eveniug classes was 264.

167. In 1913-14, a committee, which met under the presidency of
Sir D. Macpherson to advise on the question of
mining education, reccommended the opening of
R a school of mines at Dhanbaid and the improve-
‘ment of the existing evening classes on the coal field. The school was
to cost Rs. 5,56,000 thitial, and Rs. 98,000 recurring, while the expendi-
ture required for improving the evening classes was estimated” at
Rs. 1,561,000 initial and Rs. 71,000 recurring, towards which latter
figure it was hoped that the mining industry would contribute. In
1914-15, a committee consisting of Messrs. Adams, Chief Inspector of
Mines in India, Roberton, Professor of Mining at Sibpur, and Glen
George, Mining Engineer, after examining the system of mining educa-
tion in England, submitted a rcport which was in general agrecment
with the proposals of the Macpherson Committee.
168. Two main points arise for consideration in connection with the
. . above proposals—(1) would an improvement of
:f:;a"’.’;"yw."m:"’::"":' the existing cvening classes suffice, without a
instruction. school of mines? (2) if a school of mines is
congidered necessary, where should it be

Recent proposals for im-
provement.

located ¢

With regard to the first point we obscrve that the lads who attend
the evening classes are in most cases deficient in general education,
and this fact, coupled with the necessarily limited range of instruction
given, renders-these classes unsuitable for training first-class colliery
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managers.  Out of the nine men who obtained first-class certificates
in 1916, six men came from Sibpur. Tt is true that in England the
la,rget proportion of colliery managers have obtained their mining educa-
_tion at evening or other similar classes ; and of the comparatively small
number of students who are found at the various schools of mines, most
seek employment either in metalliferous mines, or as consultants,
Government inspectors, and geologists. But the position in England
has changed ; the examination for the manager’s certificate has been
made more severe, and mining schools of a ditferent type are springing
up, in one case financed and controlled by the mining interests them-
selves ; this type is therclore likely to take a large share in producing
colhery managers: We think it necessary that, although the evening
classes require improvement, some form of mining school should be
provided for holders of first-class certificates, .e., certificates entitling
a man to hold charge of a colliery raising over 1, 800 tons a month.

169. We now come to the question of the location of the school of
mines, and we may consider whether a self-
"M:mo&'o:h;in"‘;"”sw contained mining school on the coal field itselt
is preferable, or whether teaching might notsbe
provided.in a department of an existing engineering college, such as
Sibpur. The latter scheme would be cheaper ; it would bring the students
into contact with lads studying for other branches of engineering, which
is advantageous; and a well-known institution like Sibpur would
possess better and more established traditions than any new institution.
Finally, as we have alrcady pointed out, Sibpur already produces most
of the syccessful candidates for first-class cerbificates.

On the other hand, there are disadvantages attaching to the Sibpur
institution. Visits to coal mines from time to time during the course
to explain points of practice can be completed from Dhanbaid within
a few hours ; from Sibpur they take not less than 36 hours. The staff
of an instibution on the coal field is in close touch, not only with the
latest developments of the industry, but with employers and managers,
a great advantage to the students both while under training and after-
wards when seeking for employment. A sub-committece appointed in
1916 to consider the future of the Sibpur mining class, reported that
it would be very hard for teachers at Sibpur to secure practical train-
ing for students in collieries, while the stafl at a school in the coal field
could do this with comparative ease.- To lkeep the school in close
association with the industry is a'so a matter of importance. Finally, -
the staff of a school on the coal fields can maintain intimate relationy
with those of its students who are taking the practical portion of their
course at one or other of the mines.

-170. So far, therelore, as the choice lios between Sibpur and Dhan-
baid, we prefer the idea of a self-contained mining school on the coal
field ; but are prepared to agree that, insteal of the course of three
years at the school and twelve months’ preliminary practical work
proposed by the Macpherson Committee, students may take their practi-
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cal course at the end of their first year. We consider it essential that
students should pass a reasonable period in underground work.

We are conscious of the heavy cost which such an institution is
likely to entail relatively to the number of the students, at any rate
for the first few years of its existence. The Macpherson Committee
did not anticipate a larger number of students at first than 48, an esti-
mate which might, however, now be increased. But we consider that
the necessity of training mine managers in India and of making the
country so far independent of imported experts, is strong enough to
warrant the expenditure. The number of students attending the course
at Sibpur is increasing ; and if the proposed school is open to the whole
of India, this should bring in still more candidates. The argument for
an inter-provincial institution lies, not in the desire shown by the differ-
ent provinces of India to train their own men to manage their own
mines, but in the absolute necessity of extending the area of recruit-
ment for the mining profession as widely as possible, in order to supply
this urgent need by the most suitable men from every part of the country.
The main advantage would, it is true, be reaped by the coal fields of
Bengal and Bihar and Orissa, and candidates from these provinces
would retain the undoubted advantages which proximity to the school
of mines must always give. But there should be no preference shown
to local candidates and admission to the school of mines should depend
on suitability alone.

171. There is, however, a possible third course, besides a school of
mines at Dhanbaid, or a mining class at Sibpur. Various proposals
have come to our notice for research and training in metallurgy and
other allied forms of technology, proposals which we have discussed
more fully in Chapter IX. An institution at Sakchi teaching the above
subjects would naturally also include certain forms of mechanical engi-
neering, in view of the unrivalled opportunities which would be pro-
vided by the group of works springing up near that centre. Many
of the science subjects which will have to be taught as a foundation
in such an institution will be common both to mining and metallurgy ;
these will include geology and mineralogy, physics, chemistry, mathe-
matics, and mechanics ; and among practical subjects, mechanical and
electrical engineering. A considerable saving in cost could be effected,
and a more efficient staff and equipment provided, by combining in
the same institution the higher forms of training for mining and metal-
lurgy. We recognise, however, that a school of mines and metallurgy
‘at Sakchi, though preferable to classes at an unrelated centre like Sib-
pur, would be in less intimate touch with the coal-mining industry
than a school at Dhanbaid, and, in view of the great desirability of
keeping the mining industry in the closest possible relations with mining
education, we support the proposal to establish a school of mines at
Dhanbaid. Until this is done, the Sibpur classes should be maintained
and teaching steadily improved on lines that would permit of the trans-
fer of the classes to Dhanbaid. The Sakehi institution would naturally
specialise in metallurgy and related forms of applied chemistry which
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would odnstitute a group sufficiently wide in range for a high-grade
institution.
172. The Government of Bihar and Orissa have consulted us about
The propossd w;' school approposal t({ start o technical sc]}:loog at Sallzc?i
for the metallurgical industries which are likely
for metallurgleal training. to develope in thga,b neighbourhood in association
with the works of the Tata Iron and Steel Company. We are much
impressed by the possibilities of this centre, and the great opportunities
which it will offer for employment to men possessing a technical train-
ing. We consider that there will be ample scope for a school of the
tiype proposed, both before and after the starting of still higher institu-
tions for specialist training and for research; and we have conveyed
to the Bihar and Qrissa Government our general approval of their
scheme.

Miscellaneous Educational Proposals.

173. We have elsewhere in our report indicated ship-building as a
potential Indian industry of the future, though
one that perhaps will not materialise for some
time unless the y plates, sections, and
engines are imported from abroad. Be this as it may, there is no reason
why India should not be ready to man her own ships when they are
built. She has already for many years past provided excellent crews
for the ships of other nations; and, given facilities for education in
nautical subjects and marine engineering, she should in course of time
be able to supplement these crews, at any rate in the coasting trade,
with capable officers and engineers. The supply of such men from
Britain must be very short for many years to come, if not always in
future, and facilities for recruitment in India would do much to render
her self-supporting in case of another great war. There have been
frequent demands, especially on the Bombay side, for training of this
nature for young Indians, but we have been unable to obtain any
authoritative or helpful information as to the lines on which the sub-
ject could be taken up, and are, thercfore, unsble to dilate upon it.
It requires expert knowledge of a particular kind, and could only be
satisfactorily handled by a committee specially appointed for the pur-
pose, &8 it would necessitate the establishment of at least one school
of navigation in the country and the provision of one or more train-
ing ships. .
174. During the course of our tours, the necessity for special schools
and colleges of commerce was flequently
Commarclal education. 1oLt to our notice by Indian wignessea:,
who were in many cases men with considerable practical experience.
On the other hand, some Europeau witnesses expressed grave doubts
as to the utility of such institutions and insisted that unly in an office
could the training be given that would turn out a useful business man.
* This divergence of opinion is, we couceive, largely due to the different
standpoints from wl:ich these two classes regard the question. We

Navigation and marine
engineering.




are inclined to think that the Tutopean cvidence which we have re-
ceived is not based upon a sufficiently wide examination of the circum-
stances in which trade and commerce are carried on by Indians, and
a full acquaintance with the educational system which has grown up
in the country.

It is obviously beneficial to any Indian about to engage in commerce,
who desires to rise above the rank of & clerk, that his.education should
be specifically adapted to his career, and should also be carried to the
University stage. The greatest benefit from a high commercial train-
ing is likely to be recvived at present by sons or relations of commercial
men who intend to enter the family business; this type was well re-
presented in the Sydenham Collega of Commerce df Bombay. The
school of commerce should provide teaching in shorthand, type-writing,
the methods of book-keeping and précis writing and, above all, in
modern English. These subjects may be regarded as essential for the
routine working of an office, but to them should be added instruction
in the raechanism of banking, exchange, and foreign trade, together
with such subjects as commercial geography and a detailed study of
the cconomic resources of India. There ate already in India a number
of schools of this type, some of which are efficiently managed ; but
the majority do 'little move than teach shorthand and type-writing,
and make an attempt to impart a knowl:dge of book-keeping that is
of libtle or no practical value. Most of these schools take the form of
evening classes and are frequented by young clerks.

175. Higher commercial education is still in its infancy in India,
and the only institution of University rank that has so far been started
is the Sydenham College of Commerce in Bombay, which prepares
undergraduates of the University for the examinations leading to the
degree of Bachelor of Commaerce, instituted by the Bombay University
in 1912. Sufficient time has not yet elapsed to enable a definite opinion
to be expressed as to the extent to which the aims of the founders are
likely to be realised ; but so far, the stadents who ave passed out have
been well received by the Bombay mercantile commuaity, and have
obtained cmployment on much better terms than their contemporaries
who have taken the ordinary Arts course. The college is popular and
it is likely to continue so, until the supply of commercial graduates is
in excess of the demand. This cannot happen so long as the Syden-
ham College remains the sole comwercial educational institution of
University rank ; but there is a strongly expressed desire for similar
colleges in other patts of India, and we think that the other Indian
Universities right well consider the possibility of satisfying-this de-
mand. Industry and commerce are bound to go on expanding rapidly,
and they will be glad to pay a higher price for more efficient employés.
The practice of more up-to-date methods of business and account-
keeping is certairi to spread into the mofussil, as familiarity with modern
trade and industry increases. An alternative University course, in any
case, has the advantage of widening the educational basis, and, pro-
vided the University coramercial courses supply ag good a training to
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the mental facultics as do the present Arts coutses, they deserve encours
agement on their own merits, a3 part of the general educational scheme
of the country. The relations between the governing bodies of colleges
of commerce and Univarsities should be exactly siniilar to those which -
we have suggested for technological institutions, as outlined in para-
graph 160. We attach great importance to the co-operation .of busi-
ness men in the control and this, we think, can be secured in the way
there indicated.
176, The provision of teachers for the various grades of education
described in this chapter is not a question that

The provision of teach needs di ion at any great length. For
tor m‘"ﬁ:‘;&':nf”m instruction in the higher branches of engi-

o neering and technology, we must look to the
University colleges and technological institutes to provide teachers.
They will be trained under the influence of men of high attainments
engaged in original work, who will present their subjects in a way that
will evoke a real and abiding interest among the students, and ensure
that men who pass through their classes are thoroughly imbued with
a clear knowledge of their subject and of right methods in dealing with
it. Some of these will be fitted for teaching work by a natural capacity
for the clear exposition of ideas. It must be remembered that research
and what may be termed ¢ workshop practice * are themselves the best
possible training for those faculties which a teacher largely uses, and
that in consequence, in the case of subjects outside the line of general
education, special training schools or colleges are unnecessary and even
likely to be a disadvantage. There is not the least probability that
educational appointments will fail to attract men who have been trained
for technological or industrial work. Compared with factory life, the
work of a teacher in a school or Gollege offers inducements to a very
large number of persons who prefer a certain amount of ease and free-
dom from worry to the strenuous existence, which is essential to suc-
cess in manufacturing concerns. Appointments as teachers will natur-
ally be sought after by men who feel that they have some special apti-
tude for such work, and provided suitable selections are made, actual
experience in teaching will ultimately produce the high type of men
required.

It is only when we come to industrial education, whether in organised
workshops or in schools for cottage workers, that difficulties are likely to
arise. The artisans from whom the teachers of craftsmanship will be
drawn, have hitherto as a class been lacking in general education and
have learned their craft on purely empirical fines. We have, however,
provided an adequate remedy in the superior inspection staff and in
the trained managers and supervisors who would be pluced at the heads
of these institutions. The latter should be specially recruited at first,
though in the case of schools for iron work and carpentry they may
subsequently be obtained from the students who have passed through
the proposed classes in mechanical engineering and have obtained some
degree of practical experience afterwards. It would be the business
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of these men to train their own staff, and experience has shown that in
a few instances at least they have been able to do it. Skill in crafts-
manship is acquired by example and by practice rather than by pre-
cept, and those who are responsible for the tfaining of artisans will!
see that the methods employed are correct, that the appliances in use
are suitable, and that the instructors possess the necessary skill to
enable them to show their pupils how work should be done.

The Control of Technical and Industrial Education.

177. Although we have proposed to place the control of technical

A s for control by and industrial education under the Depart-

e arment of Edu ments of Industries, we are aware that, espe-

t of Education. cially in regard to the former class of ‘educa-

tion, there is a strong body of opinion in favour of retaining it under
the Director of Public Instruction.

This opinion appears to be based on the following grounds ; firstly,
that the Department of Education cannot be dissociated from these
forms of teaching without loss, on account of the importance of method,
with which that department is naturally more familiar than any other ;
secondly, that any form of teaching which is removed from the Depart-
ment of Education may lose prestige in the popular mind ; thirdly,
that all technical and industrial training must include some degree of
general education, with which the Department of Education is organised
to deal.

178. In meeting these arguments, it must be borne in mind that,

in the first place, education designed to pro-

A eantof indusiries. duce men who will readily find industrial
employment must in any case be very largely

controlled by an agency which, by its training and constant associa-
tion, is in touch with the industries that will furnish that employment.
Both in devising educational schemes and in ensuring by inspection
that they are actually followed in working, this class of agency must
have a predominant part. 1t is not enough to appoint a man with
an industrial training as an ‘inspector of industrial schools; he must
throughout be kept in touch with industrics and industrialists, or the
training given will soon degenerate. Speaking generally, the different
forms of technical and industrial education have as their object either
the training of a man who will ultimately direct industrial operations
or the production of a workman skilled in some form of handicraft.
Of the success of the teaching, the private industria employer must
remain the ultimate judge. The Pepartment of Industries is the only
Government organisation capable of entering into his point of view,
and the only one with which he can readily associate himself. It is
the only agency of any kind that can correlate the training to the re-
quirements as ascertained by it. Almost every educationalist of stand-
ing who appeared before us was in general agreement with these views,
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Our conclusions are strengthened by a ideration of the nature
of the various forms of technical and industrial education, the necessity
of which has been indicated in our report. In the case of industrial
schools, where craft Lip is the all tial feature of the training,
the small amount of elementary general education that is required
can easily be supervised by any person of ordinary intelligence, whilst
the teaching of craftsmanship must be provided and controlled by an
agency which knows from practical experience the type of employé
required by an industry, and can judge if the requirements have been
fulfilled. This the Education Department is not likely to be able to
do, judging by the results of its past efforts in this direction. In the
case of artisans who are trained in shops, the same arguments apply ;
and it will be easier for a Department of Industries to maintain the
necessary relations with railway or private shop managements. Tke
superior training for foremen, which will be given under somewhat
similar conditions but to better educated persons, and will involve a
greater amount of theoretical teaching, seems to fall into the same
category ; the only question is whether the theoretical teaching requires
any degree of control by experts in the methods of imparting teaching
generally. The danger of allowing the theoretical to outweigh the
practical aspect of the training must be remembered. It must also
not be forgotten that the experience of industrial and technical train-
ing in other countries has evolved its own theories, traditions and expert
teachers, of which the Department of Industries can make a more under-
standing use than the Department of Education. The control of the
foregoing forms of education should, therefore, rest with the Depért-
ment of Industries ; but the advice and co-operation of the Department
of Education should be obtained in respect of general educational
subjects, both in framing the courses of instruction and in deciding on
the methods of teaching and inspection. )

It is only where some form of higher theoretical instruction is needed,
such as that proposed by us for engineers and specialised technologists,
that any question arises of the participation of the Department of
Education in the control. Part of the education of engineers and the
entire training of men for posts of specialised technologists should, we
have suggested, be given in institutions of collegiate rank. Their ex-
penditure should be administered and their teaching controlled by joint
boards, on which the Department of Industries, the local University
and employers should be represented. We have already explained
the relations which should exist between the Universities and these
colleges.

179. We desire here to draw attention to the great diversity of
practice which has hitherto prevailed in the

Necousity for Imperial visit-  1nethods of imparting industrial and technical
e education of all kinds in different parts of India,

a diversity which has unfortunately permitted the existence of much
inefficient or misdirected teaching. We think it necessary, for some
time at any rate, to arrange for the provision of a system of regular
187 .




visits by specialist officers of the Tmperial Department of Industries.
_There is at present in the various provinces no generally accepted tradi-
tion of correct methods in these forms of teaching, and we think that
Local Governments and Departments of Industries would be greatly
assisted in their efforts to create one, by occasional visits from imperial
officers, whose functions would be merely advisory, and would be con-
fined to placing their notes and observations before the Local Govern-
ments for consideration. The specialist visitors would form a con-
venient channel for transmission to one province of useful experience
acquired by another, and this would enable Local Governments, while
retaining complete control of their own industrial and technical educa-
tion, to profit by the knowledge gained elsewhere.
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CHAPTER XI.

Commercial and Industrial Intelligence.

180, In dealin% with this question, we have had the advantage of
Objects ot “m;m:em perusing two recenbhdesqpatches offtl;e Govern-
a ment of India to the Secretary of State, pro-
Intalligence Departm posing the re-organisation of the Commercial
Intelligence Department and the appointment, which has since been
made, of an Indian Trade Commissioner in London. These despatches
- have amply demonstrated the importance to Government of full and
frequent information regarding commercial developments and require-
ments, and of the maintenance of close touch with such organisations
as Chambers of Commerce and Trades Associations. We have also had
complaints from many of the witnesses whom we have examined that
there exists no clearly defined channel through which information on
commercial matters in the possession of Government can be communi-
cated, whether publicly or to individual applicants. There is, more-
over, a general feeling that the collection, careful analysis and judicious
distribution of commercial and industrial intelligence is a neccessary
feature of Government policy both in war and peace. The question
has not hitherto been so treated as to afford Government a sufficient
basis for the encouragement of industries in India or for political and
diplomatic action abroad. With this ond in view, we suggest a
scheme whereby commercial and industrial intelligence may be or-
ganised on lines that will assist this country to become better equipped
for the industrial struggle. -

181. In designing this organisation, we have had before us these

two main points ; first, the importance of having

m for collection of ¢1,5 information collected and the statistics
by an ex 3 . p

agency. analysed and expressed for public consumption

by experts who have concrete ideas as to the

use which can be made of them by practical industrialists and com-

mercial men ; second, the necessity of adopting a system which will

enable these statistics to be issued in a form that will make them readily

.accessible to the commercial public. With regard to the first point,

we consider it to be of prime importance to insist that, where a specialist

department concerned with industries exists, it should handle the statis-

tics and information relating to those industries. Unless this be done,

irrelevant data will be collected, essential facts will be overlooked, and

inaccuracies will follow from inexpert interpretation of trade terms.

Several instances have been brought to our notice in which statistics



regarding articles of unlike denomination were added together to make
totals, and others in which failure to recognise the meaning of trade terms
resulted in the compilation of figures which were either useless or mis-
leading. Constant association with the geneial economic position of
his industry is the only means that will render the industrial specialist
a safe adviser to Government on commercial matters and enable him ~
to direct his researches with a view to anticipating possible dangers.
We consider it advisable to emphasise the commonplace that commer-
cial statistics and intelligence are intended to serve as the basis of an
active policy, and not merely as a means for explaining changes years
after they have occurred. If handled by the expert, such figures will
serve as a timely warning against attempts of aggressive nations to
capture our trade, or to defermine ith direction in their own interests.
To show the value of having statistics collated and analysed by
appropriate specialists, we may cite the Railwvay Administration Report.
and the Quinquennial Review of Mineral Production as instances
hearing differently on questions of administration and policy.

The information which we include under the head of commercial
and industrial intelligence will consist of the following :—

(1) statistics and other information regarding the. movement of
internal and overseas trade;

(2) statistics and other information regarding the production and
working of Indian industries ;

(3) information regarding trade usages in India and abroad, and
the tariff and industrial policy of foreign nations.

182. Our proposals relating to the provincial Departments of Indus-
cellection of statisics and trie? f;ontemplate that their Directors should
on of statistics ant qyglify themselves as advisers to their Govern-
'""""'"":,.:{,_’mmm ments in matters relating to trade and com-
merce, and we have proposed that it should
be one of their definite duties to supply advice and information to the
public in regard to existing or new industries. Both for this reason,
and in view of the considerations adduced in Chapter XII, it is obvious
that they will have to maintain intimate relations with the manufac-
turers as well as with the merchants of their provinces, and to study
and interpret all the statistical information which is of use in the con-
duct or administration of commerce. The staff of each provincial
Director should include experts to deal with special problems, and,
ag there will be representatives of the department in every part of the
province, it will be possible to maintain current and continuous records
of what is going on in it.

183. The information comprised under the head of commercial and
industrial intelligence obviously includes matters
Sontro) o1 Depariment o1 of interest to Government both on the commer-
Inteli X cial and industrial sides, as well as to private
traders and industrialists, from whom enquiries

may be expected on a wide variety of subjects, including requests for
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information on technical matters. If our principle be accepted that the
statistics and intelligence relating to industries and commerce can be
handled effectively only by the specialists who conduct the various
. forms of research and prac¥ical work intended to extend and develope
Indian industries, it naturally follows that the figures for production
a8 well as those for trade should be collected and analysed by the same
organisation. On the whole, therefore, there is a distinct balance of
advantage in favour of placing the whole of this work under the general
control of the Department of Industries and in the hands of a single
officer, whom we would designate the Director of Commercial and In-
dustrial Intelligence. In consequence of their imperfect knowledge of
the working of Government, firms and individuals who are anxious to
obtain information wita regard to trade movements, sources of produc-
tion, suitable raw materials and technical processes, will often come
to this officer in the first instance for information. It is, however,
extremely important to keep in mind the harm that may be done, should
any single officer give information on subjects in which he is not a techni-
cal or commercial expert. Thus an important function of the Director
of Commercial-and Industrial Intelligence would be to refer applicants
for information and advice to the appropriate departments of Govern-
ment from which these can be obtained at first hand. The Director
should be a member of the Imperial Industrial Service which we pro-
pose in Chapter XXII, and his headquarters should be at Calcutta.

184. We consider that special commercial intelligence officers will

be required for Calcutta and Bombay. These

Special :m“’::mﬁymmm two large cities contain trading interests which

) involve such extensive relations with other

provinces and foreign countries as to render necessary, at any rate for

some time to come, the appointment of special officers working under

the provincial Directors of Industries but communicating direct, when

necessary, with the Director of Commercial and Industrial Intelligence.

In other provinces the Director of Industries will not have such highly

organised centres of trade to deal with and should be able, we think,
to keep himself fully in touch with local developments.

185. The bulk of the information with which the Director of Com-

in which statistics mercial and Industrial Intelligence would deal,

Mothod in w would be obtained by him as a routine matter

a‘“mm "m:ﬂ?l from the provincial departments, including the

agency. special provincial officers for commercial intelli

gence whom we have proposed for Calcutta and

Bombay. The remaining sources of statistical information would be

the Customs Department, the Railways, and other agencies which

collect these figures at present. They should be published without

camment in the first instance by the Director of Statistics when com-

pilation on an imperial basis is required ; in other cases by provincial

Directors of Industries or by the other collecting agencies. These last
u1



‘will be advised by the expert authorities, imperial or provincial, as to
the form in which the information should be tabulated. The advice
of local committees of business men will be of assist: in this respect
The statistics should, where necessary, be ihterpreted and commented
on by expert departments, where these exist, or, in their absence, by
the Director of Commercial and Industrial Intelligence or by provincial
Directors of Industries. It will be clear from what we have said above
that the Director of Statistics should be a ¢ompiling officer only, and
that he should not comment on statistics with which his relations are
merely arithmetical.

186. Information regarding production and employment has been
- n the past exceedingly defective. In the case
s“""":;&:ﬁ‘#"’" and of production, official figures have been con-
) fined almost entirely to the main industries,
whose representative associations make it their business to collect them.
This is a practice that should receive every encouragement, and Govern-
ment should co-operate with such associations, helping them in the
collection of their figures, where help is necessary, and pbtaining their
advice regarding the figures of interest to the trade which Government
collects itself. Where no suitable associations exist, the collection of
statistics of production should be taken up by Government through
provincial Departments of Industries, to the extent that may be con-
sidered practicable and useful in each case. We recognise the difficulties
that exist, and the necessity of leaving details to be worked out by the
industrial organisation of the future.

Statistics regarding employment, including occupation and wages,
have hitherto been of little use, partly because labour wa. not willing
to move freely, partly because the figures were out of date when pub-
lished and were often injudiciously selected. In the case of unorganised
industries, the definitions of the various classes of labour were not suffi-
ciently precise, with the result that wages appeared to range between
very wide limits. In future, the increasing demand for Iabour and
its increasing fluidity will make information of this class of much greater
importance to employers. It need not always be statistical in form,
so long as it is reliable and up to date. A report that a certain class
of labour is seeking employment in a particular district, if promptly
issued, is of much more use than a statement of the wages it drew last
year. The information which local Departments of Industries should
be in a position to supply ought to be of more value to employers than
that available hitherto.

187. The effect of these proposals on the way in which information,
especially of a statistical nature, so far as it
is of interest in connection with industries,
should be collected, compiled, published and
commented on, is exhibited in the accompanying table,
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188. Commercial men have emplmsis:d to us the importance of the
g prompt issue of ‘accurate crop forecasts. It
. Orop to ' would appear that these are not at present
altogether satisfactory, especially those relating to the jute crop, which
presents peculiar difficulties, chiefly owing to the fact that the bulk of
the crop is grown in areas under the Permanent Settlement where no
village records are maintained. The preparation of forecasts is a highly
technical business which ought to be entrusted, as soon as possible, to
the officers of the Agricultural Department, and their value must largely
depend upon the amount of time which Directors of Agriculture and their
stafl can devote to the subject. As we have had occasion to remark
elsewhere, this service is very much undermanned, and the accuracy
of these returns may Be expected to improve with the development of
the department. We do not approve of the present practice whereby
the Director of Statistics, as compiling officer, has to undertake the
responsibility of amending the forecasts of provincial officers. Such a
duty, we consider, would be more appropriately performed by some
responsible officer with general experience of Indian agricultural con-
ditions.

189. We think that in order to complete the organisation necessary to

provide the people of India with information
The Indian Trade Commis- i regard to industrial and commercial matters,

the recent appointment in London of an officer
of the Indian Government as Trade Commissioner was a very necessary
step. He will represent Indian trade interests, and his principal function
will be to stimulate the development of the Indian export trade, by
directing attention to fresh markets and by promoting the establishment
of new commercial relations likely to be beneficial to India. He should
also assist the imperial and provincial Departments of Industries by
answering definite enquiries.

An experienced officer, who exercised the functions of Indian Trade
Commissioner in London for a few months during the winter of 1914-15,
under by no means favourable conditions, stated before us that the
appointment was greatly appreciated, that produce brokers in London
and manufacturers in the country freely applied to him for information
and advice, and that these references led in many cases to actual business.
There cannot, therefore, be any doubt that, if this appointment form part,
as we contemplate that it should, of an organised scheme for the promo-
tion of industries and commerce in India, it will prove to be one of grow-
ing importance. The office of the Indian Trade Commissioner should
be in the City of London, so as to be as close as possible to the business
houses with which he will chiefly have to deal. Manufacturing and

- commercial fiims in India usually find it necessary to have London
correspondents, and there is no doubt that Directors of Industries will
find their work greatly facilitated by the presence of an officer in London
to whom they can refer whenever necessary. Hitherto such enquiries
have had to be addressed either to the Commercial Intelligence Branch
of the Board of Trade or to the IMperial Institute, and although assis-
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tance may have been obtained in this way, the field of usefuiness is
limited, if only by the fact that neither of these bodies can command
the services of men with up-to-date experience of Indian trade and
commerce. .

The appointment of Indian Trade Commissioner, like that of the.
Director of Commercial and Industrial Intelligence in India, should be
included in the cadre of the Imperial Industrial Service, and it should
ordinarily be held by an officer of that service deputed to England for
the purpose. The experience gained by an officer holding this post
should greatly enhance his value when he returns to India. The tenure
of the appointment should usually be for a period of five years, and,
though at first it may be held by an officer of the status of provincial
Director, we recognise that it is likely to increase greatly in importance.
The Trade Commissioner should be assisted by members of the Agri-
cultural, Forest and Geological Survey Departments, in order to supply
first-hand information regarding the chief raw products available in
India. These officers should be temporarily seconded from. their own
services for comparatively short periods, so that the knowledge of Indian
conditions in the Trade Commissioner’s office may be always abreast
of the times. It is essential that they should have sufficient experience
and status to enable them to give reliable opinions on questions of fact,
and that they should be sufficiently junior to turn their experience to
useful account on their return to India ; the appointment of officers of
about ten years’ service should meet these conditions.

We are of opinion that the Trade Commissioner should devote special
attention to the needs of small Indian exporters and capitalists, who
desire information regarding openings for foreign trade, and assistance
in obtaining plant for their enterpriscs. We regard the appointment
of an Indian assistant to the Trade Commissioner, which was made last
year, as a useful step in this direction.

190. The desirability of establishing Indian trade agencies in other
. countries, such as East Africa and Mesopo-
Indian m:;,’::;_'“"h“m tamia, with which there is likely to be consider-
able business after the war, should also be

examined.

191. In addition to the supply of specific information to individual
The Indian Trade Journal, 2PPlicants, both the imperial and provincial
Departments of Industries will be able to

furnish the public with much useful information as the result of their
enquiries and experiments. Hitherto, this has been attempted either
through the agency of the Indian Trade Journal, by means of bulletins
published locally or by reports submitted to Government which have
been made available for subsequent publication by the press. This
practice should be adopted more extensively in future, and to this end
care must be taken to keep in close touch with the press and to ensure
its co-operation, which will, we feel certain, be readily forthcoming.
Some witnesses, but not many, exp?eseed their approval of the Indian
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Trade Journal. Others described it as mere “scissors and paste.”
Our own consideration of the case leads us to the opinion that it should
be discontinued, and that all official information should be issued by
the Director of Commerciat and Industrial Intelligence in the form of
bulletins based on information derived from the imperial and provincial
departments. In the case of some technical departments, the outturn
of literature may be sufficient to justify the maintenance of independent
special series. Bulletins should be printed in a form convenient for
record, and each should deal with only one subject. They might then
be issued periodically in packets to those bodies and individuals entitled
to receive them, the list of which should be regularly revised and brought
up to date. To the general public, they should be available at a mode-
rate charge, either singly, in groups, or in complete sets.

The question of the publication of any of these bulletins in the verna-
cular and of the selection of the vernacular itself is for Local Governments
to decide.
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CHAPTER XII.
Government Purchase of Stores.

192. Witnesses qualified to discuss the subject were, almost without

exception, strongly of opinion thaj Govern-

:.'c"':l‘,:' f:“’f"""fﬂ::'.':' :: ment could do much to assist the development

adequate :"xunt. of industries in India by the adoption of a more

B liberal policy in regard to the purchase by public

departments of such articles as are, or can be, manufactured in the

country. It is true that the rules regulating these purchases have been

amended from time to time, mainly in the above direction, and it was

not so much the prescriptions themselves which were the subject of
complaint, as the way in which they have been administered.

But from the enquiries that we have made, and from information
privately received, we have come to the conclusion that the manufac-
turing capacity of the country has been far from sufficiently utilised by
Government departments in the past, and we believe that the somewhat
radical changes which we now propose will considerably stimulate
industrial progress.

Those of our members who had the opportunity, when working
with the Indian Munitions Board, of scrutinising the indents on the
Stores Department of the India Office, found numerous instances in
which articles were ordered from England, which could have been sup-
plied by Indian manufacturers equally well both in respect of price and
quality, if the latter could have relied on an established Government
practice of local purchase. It was also observed that there was a totally
unnecessary diversity in orders for the same class of articles, which could
easily be avoided by the adoption of standard patterns or types, only
to be deviated from when there are express reasons for doing so. This
would reduce the number of individual heads, and would, in many
cases, render it profitable to put down in India whatever special plant
might be necessary.

The representatives of manufacturing firms in Great Britain who
have established branches in India claim that, with their local know-
ledge, they could in many instances supply the requirements of Govern-
ment much more expeditiously and more cheaply, if supplies were
obtained direct from them rather than through the Stores Department
of the India Office.

No specific evidence has been fortheoming as to the extent to which
Indian manufacturers are handicapped in meeting the demands of
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Government departments, by reason of the unfavourable position in
which they are usually placed, when competing with tenders received
by the India Office Stores Department in London. But of the actual
fact there is no doubt. * The Director-General of Stores is allowed con-
siderable latitude in regard to the time he takes to furnish supplies. He
is thus able to combine indents received from all parts of India and to
purchase in bulk, whilst the Indian manufacturer is usually celled upon
unexpectedly to supply small quantities, at comparatively short notice.

"193. The local purchase of stores entails upon the officer making it
. the responsibility of ascertaining by inspection
Lack “uk?lneylwl that t]:}:) goods supplied are of the requisite
quality, while by sending the indents to the
India Office Stored Department, he is relieved of any trouble on this
account. Frequently he knows little or nothing about the manufacture
of the articles which'he has to purchase ; he has scanty means of ascer-
taining their market value ; and he is unable casily to obtain expert and
disinterested advice on such matters. With the exception of the Railway
Board and the Ordnance Department, no department of Government,
it is believed, was provided before the war with an efficient organisation
for the inspection of local purchases, still less of local manufactures ;
and without such an organisation it is obvious that Government officers
could not safely enter into large local contracts.

194. Tt appears to us that, in the interests of Indian industries, a
Ohan ired i 8 radical change should be made in the methods
”oﬂ,"'m,m'f. SYeM ot purchasing in India Government and railway
stores. The existing system has been handed
down from a time when India-was almost entirely dependent upon
Europe for manufactured goods ; but it is unsuited to modern conditions
and has had a deterrent effect on attempts to develope new industries
in India. As we have already said, we consider that the prescriptions
of the Stores Rules regarding the classes of articles that may be bought
in India are suitable, subject to thewaddition of a provision which, we
understand, is now under consideration, regarding purchases from
Indian branches of British manufacturing firms. The organisation
which we are proposing will ensure that the fullest use is made of these
prescriptions, in view of the progress which has been made, and will
be made in the future, in Indian manufactures. Further experience of
the working of an Indian Stores Department may, however, indicate
the desirability of modifications.
195. The possibility of the local purchase of stores produced in India,
Roative advantages o local but higherto l:)btained in fEngland, depends
rimarily on the existence of an expert agency
and “mp’:llm‘m.?mm o 111)1 Indiz,, which will ensure that pthe stotes
obtained are of suitable quality and price, and
we think that the same system should be applied to a large proportion
of the articles already purchased in this country. Great economies
have already been efiected by the Munitions Board through the centra-
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jised purchase of local manufactiires, expecially in the case of textiles ;
and it is a question for consideration how far the advantages of this
system warrant its general adoption. The present system of local
purchase by individual officers is in any case' wasteful, and requires
considerable modifications: Assuming the necessity of some form of
centralisation, we have also to consider the advantages of provincial
versus imperial buying and inspection. There are instances where a
single province has a monopoly, as Bengal has of jute manufactures, or
Bihar and Orissa of steel. There are some cases where the
manufacturing equipment of certain provinces is vastly greater than
that of others, whose demands are almost equally great. There
are other cases where the provincial equipment “is more nearly
proportionate to provincial nceds. Some provinces have local manu-
factures of tools or machinery, which it is desirable to encourage. If a
purely provincial purchase organisation were adopted without any safe-
guards, provincial departments would be competing against each other
with comparatively small orders to fill, and against the imperial organisa-
tion_with much larger ones, thereby losing all the advantages of large-
scale purchase and possible standardisation. On the other hand, the
further distant he is from the manufacturer who supplies him, the less
are the advantages of purchase in India to the indenting officer ; and it
is desirable, within reasonable limits and with due regard to economy,
to encourage the industries of a province by the local purchase of pro-
vincial requirements. In some cases, the middle course might be adopted
of arranging for running contracts by a central agency with local pro-
ducers for local supply. Manufacturers in Calcutta, Bombay, or Madras,
under this arrangement, would quote rates for the delivery of certain
classes of goods in certain areas, tixed by agrecment with the Controller-
General of Stores, and local ofticers would fill their requirements from
these. Such rates might be on a sliding or a fixed basis, according
to the class of article. In any case, some means of mutual adjustment
and of exchanging information regarding local prices and qualities is
obviously needed. Moreover, if efficiency, whether in purchase or in
inspection, is to be maintained, a certain minimum staff is required,
and this staff will not vary greatly, whether the purchases made be few
or many. If it be unduly reduced, adequate expert knowledge will
no longer be forthcoming, and Local Governments will be accordingly
e_xll).osed to the risk of being overcharged and of receiving inferior mate-
ria)
196. No decision can be reached regarding the precise organisation
: which should be employed, or the degres of
centralisation which it is desirable to adopt,
until the whole question has been examined
in detail by a small expert committee, with special reference to each
of the leading classes of articles purchased, the extent to which they are
produced in the different provinces, and the facilities with which local
Departments of Industries can suitably be equipped for inspection and
purchase. For the purposes of our financial estimate only, we have
150 < -
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found it necessary to assuine & system of completely centralised purchase
and inspection ; but we feel sure that the proposed committee will be
able to effect a considerable degree of decentralisation at the outset,
and will provide for stfll further devolution, as the organisation deve-
lopes and a settled policy becomes established.

197. Without anticipating the committee’s conclusions as to how
individual classes of stores should be treated,
our own consideration of the question leads us
to the view that the general nature of the future
organisation shquld be on the following lines. There should be an
imperial Department of Stores and provincial agencies which should
form part of the ptovincial Departments of Industries. This would set
free individual officers from the responsibility for the local purchase of
most classes of stores, and provide for expert purchase and inspection.
The imperial Department of Stores should have at its head a Controller-
General of Stores, with his headquarters at Calcutta ; it would purchase
and inspect stores, and deal with indents received from provincial
Directors of Industries. In each provincial Department of Industries,
there should be a stores branch, for the control of which, in the major
prvoinces at any rate, an experienced officer would be required, who
should be responsible for local purchases, and should utilise the staff
of the department, as far as possible, for inspecting and testing the
goods supplied through him.

Nature of future organisa-
tion.

All indents for stores required by provincial officers should con:e
to the Director of Industries in the firet instance. He would examine
them and arrange for the local purchase and inspection of those items
which could suitably be dealt with in this way. The Director of Indus-
tries would receive information, as explained below, from the Controller-
General of Stores, which would enable him to form an opinion as to the
possibility of obtaining more favourable tenders for such articles from
another provinco, and it might be considered advisable in such cases for
him”to arrange for purchase and inspection through the local Director
of such province. The lalance of the indents would be forwarded to
the Controller-General of Stores, who would again examine them and
issue orders for the purchase of the remaining items which in his opinion
could be advantageously obtained in India. He would, as we have
already indicated, in some cases enter into running contracts, in pur-
suance of which Directors of Industries would be able to purchase from
contracting firms without further reference to him. In certain cases it
would be best for him to effect purchases himself, whether under running
contracts or as iselated transactions, where the articles could not con-
veniently be dealt with by provincial agency. Experience of local and
imperial sources of supply would soon show what are the respective
capacities of these for meeting orders ; and, in practice, no delay would
be involved in deciding what items would have to be obtained through
the buying agency in England, which must, for some time to come,
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continue to be the Stores Department of the India Office. All railway
indents, which are at present sent to the Stores Department of the
India Office, would be passed through the Controller-General of Stores,
who would deal with them in the same way as with other indents. Orders
on the firms of any province, whether from another provincial Depart-
ment of Industries or from the Controller-General of Stores, would ordi-
narily go through the local Director of Industries, though, where cen-
tralised purchase is necessary, it would be in some cases desirable for the
Controller-General of Stores to deal with local firms direct. Under this
system the manufacturers of each province would be given the oppor-
tunity of supplying their own Local Governments, so far as they were
able to do so, as well as those of other provinces in whith similar manu- -
factures have not been established. With the Coutroller-General of
Stores would rest the responsibility of deciding whether indents are to
be transmitted to London or local manufacture undertaken. Only in
the case of heavy machinery and constructional iron work is there likely
to be any difficulty in coming to a decision. In these cases much depends
on the designs and specifications, and very highly specialised experience
is required to ensure satisfactory results. This has hitherto been
obtaiced in London through the agency of the consulting engineers
employed by the India Office, and a similar technical agency will have to
be created in India, if full advantage is to be taken of the increasing
capacity of the country to turn out heavy work. The annual report of
the Controller-General should include a classified statement of the
articles obtained in India and abroad and the prices paid.

198. Inspection of local purchases would be carried out by the stafls

of the local Departments of Industries, where

Immmmm:'lwchnl they include suitable experts. But the range
of Government requirements is so wide and

involves the expenditure of such large sums, that the experts required
for the assistance of provincial industries will be quite inadequate to
inspect all the articles purchased locally : moreover, to require them to
do so would in some cases cause delay and interfere with their ordinary
work. The urgent necessity of securing economy and efficiency in the
expenditure of the vast sums of money spent on the purchase of Govern-
ment stores requires a very efficient and reliable staff of imperial ins-
pectors, including a varied range of specialists, and we wish to point out
that, though this staff may appear at first to be expensive, the cost of its
maintenance will be small compared with the risks involved in pur-
chasing stores without expert check. The activities of these officers
would form one of the most valuable sources of industrial intelligence,
and if, therefore, they are organised by an enlightened departmental head
and are exchanged from time to time with bfficers employed under
Local Governments in the encouragement of local industries, there is no
doubt that.the entertainment of this staff will be a real economy, both
directly in tho saving of money on purchases, and indirectly in the devel-
opment of new industries, We contemplate that an arrangement will
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grow up of a kind that would prevent undue interference with the pro-
vincial Directors in the purchase of local products and that consequently,
while the right to inspect may exist, it will be exercised with judicious
discretion and not in officious detail.

There is always a natural reluctance on the part of local purchasing
officers to undertake the responsibility for quality. This feeling has,
in fact, been one of the reasons why they have indented on the Stores
Bepartment instead of obtaining their requirements in India. We feel
sure, therefore, that provincial purchasing officers will welcome the
intervention of an imperial inspecting staff.

As we have stated above, we consider that one great advantage of
the inspecting stafl would be the transmission of information from one
province to another regarding sources ofproduction and improvements
in manufacture, thus enabling each province to learn by the experience
of others and facilitating more uniform progress in all parts of India.
We propose that the Controller-General of Stores should work in close
contact with the Director of Commercial and Industrial Intelligence.
The arrangements for securing this object will be explained in Chapter
XXII. ’ .



CHAPTER XIII.

Land Acquisition in Relation to Industries.

199. Many witnesses, representing both large and small interests,
B complained of the handicap imposed on indus-
a'nm;'#:'fn nzzuir'i':odgu::ﬁ;' trialpenterpl‘ise by difﬁcultgas inp obtaining land
o . . B s
for the sites of factories and other indus-
trial concerns, and the surf@ rights of mines, in cases where mineral
rights are not the property of Government. These difficulties are said
to lie, first, in the trouble experienced in obtaining a good title, in
view of the complicated system under which land is held in certain
parts of the country, especially in Bengal, and in the absence in some
provinces of an authentic record of rights ; second, in provincial laws,
designed to prevent the exprepriation of tenant interests; and last,
in the attitude of landowners, who are too apt to exploit unduly the
necessitics of an industrialist whose choice of the site for a new
venture is limited by considerations of transport, water supply, etc.,
while he is still more fettered when he desires to extend an existing
factory. There are also often cases where the land required belongs to
a large number of small ownbrs, and when any one of these declines to
sell, his refusal may render the consent of the rest useless. We have also
received complaints regarding the obstinate and dilatory attitude often
taken up by landowners in'negotiating transfers. Although the indefinite
subdivision of titles in some parts of India renders these difficulties
somewhat more acute, they are not, we recognise, by any means peculiar
to this country.

200. Before discussing the question of State expropriation of private
. property, we will deal with those cases in which
m‘:’."‘:&:‘mﬁ“ﬁ"l‘:’; 2 willing transferor is prevented by law from
- I a clear title. passing a clear title. The mechanism for
meeting this difficulty will doubtless vary in
different provinces. In the Punjab a transfer to a trader of land belong-
ing to an agricultural tribe cannot be made without the special sanction
of an executive officer ; and a wide range of relatives and collaterals
possess the right of pre-emption. Moreover, the reversioners of a trans-
feror have, by Punjab customary law, the right to sue to set aside a
transfer made without necessity. But in this province pre-emption
rights hiave been already declared non-existent in certain areas adjoining
large towns. In the Central Provinces means are being sought for
enabling, under suitable conditions, a transfer of occupancy and ordinary
holdings to be made, when the land is required for non-agricultural
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purposes, Generally speaking, we consider that, although laws have been
made to prevent certain classes of persons from being deprived of their
rights in land, oven by their own voluntary action, because the cultiva-
tion of that land by, or ander the control of, other classes brings about an
undesirable state of affairs, there is no reason why the same measures
should be required for land which would not remain agricultural land
after transfer. We have no hesitation, therefore, in recommending that
provision should be made in local laws, where necessary, to enable
tenants, who are prevented by legal restrictions from transferring their
land or from conferring an absolute title therein, to do so with the sanc-
tion of some proper authority, when it is required for an industrial
enterprise, moreparticularly for the housing of industrial labour; and this
without depriving phe proprictor of his existing rights of profit on such
transfers. :

We also recommend that Government, as an owner of land, should set
an examplo to private proprietors of a liberal policy both in respect of
its rules and of their practical application, in permitting transfers of land
for industrial purposes.

201. We are unable, however, to support a proposal which was put
before us, to allow an industrial concern desirous

j.':mm':; ":'h':',’:#.?_ of acquiring land to call on all persons affected
tionable. to put in their declarations of all titles or in-

terests in the land within a certain time, any

subsequent claims being barred. This proposal would, we think, inflict
hardship on ignorant title holders, pardanashin women and absentees,
who are often themselves unaware of the precise extent of their rights.

202. The main question which was pressed on our attention was the
desirability of a more uniform interpretation
::‘::ﬂ?"ﬁ'.ﬁ’:'&'ﬂ:"{ﬁ'.'ﬁ of the expression in section 40 (1) (b) of the
m“‘m d;‘:‘"“mﬁoﬁ": “‘0 Land Acquisition Act, which refers to the
Aequ " acquisition of land for a Company, that a work
“is likely to prove useful to the public.” The interpretation put on the
wording of section 40, as indicated by the purposes for which this part
of the Act has begn used from time to time, seems to show some uncer-
tainty as to the class of case to which it should be allowed to apply.
There appears to be some division of opinion among legal authorities
as to the circumstances in which the Land Acquisition Act can be fairly
used by a Local Government on behalf of an ordinary industrial com-
pany. We are not sure, therefore, whether the Act needs revision to
cover the recommendation which we make below.

The matter was carefully considered by the Bombay Advisory Com-
mittee, who suggested the following formula as a guide to Local Govern-
ments in the exercise of their discretion as to acquisition on behalf of an
industrial concern :—* When . . . such acquisition is indis-
pensable to the development of the industry, and . . . the deve-
lopment of the industry itself is in the interests of the general public.”
From this proposal there was found, on discussion with the committee,
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to be at least one dissentient, who was inclined to hold that any such
proposal for compulsory acquisition should be submitted to the Pro-
vincial Legislative Council, or at least to a specially constituted com-
mittee thereof. The idea of procedure by privaie bill in such cases was
also discussed. These suggestions relate rather to the mechanism
through which the Local Government should exercise its discretion, than
to the principles which should guide it in forming its opinion, and we
therefore think it unnecessary to consider them in detail here. We
would recommend that the formula proposed by the Bombay Advisory
Qommittee should be adopted with the following modifications :— )

The Local Government may acquire land compulsogily from private
owners on behalf of an industrial concern, when it is satisfied—

(1) that the industry itself will, on reaching a certain stage of deve-
lopment, be in the interest of the general public ;

(2) that there are no reasonable prospects of the industry reaching
such a stage of development without the acquisition pro-
posed ;

(3) that the proposed acquisition entails as little inconvenience to
private rights as is possible, consistently with meeting the
needs of the industry. In this connection we wish to draw
particular attention to the desirability of avoiding, as far as
possible, the acquisition of areas largely covered by resi-
dential buildings.

We also propose that, on the recommendation of local bodies, Gov-
ernment may compulsorily acquire land to provide fresh sites for indus-
tries, which it is necessary to remove on sanitary grounds, and for indus-
trial dwellings. Further, when Government considers an industrial
undertaking deserving of substantial assistance in other ways at the
public expense, especially when it adopts such a course as an alternative
to carrying on the industry itself, there seems no reason why land, when
necessary, should not be acquired compulsorily.

It should be a sine qua non that, in all cases where land is acquired
compulsorily for industrial enterprises, arrangements should be made
to offer cultivators or house-owners so dispossessed suitable land in
exchange or part exchange. Such a course will mitigate more than any
mere money payment the hardship and sense of unfair treatment caused
by expropriation.
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'CHAPTER XIV.

Technical Assistance to Industries by Government.

203. It is necessary to indicate in somewhat greater detail the

special necessity which exists in India for direct

Reasons for "‘i"" In  Government participation in the initiation and

a.:m. : ” i : """?- improvement of industries by experiment by

advice and help, and where necessary, by

example. We think that in the peculiar circumstances existing in

this country, any limitation of the functions of the State in accordance

with the principles laid down by Lord Morley, which we have quoted

in Chapter VIII, will render our proposals of little benefit to Indians
and will also detract largely from their general usefulness.

The risks to which private enterprise is exposed in India or else-
where, when embarking on industrial work in new directions, are pro-
verbial. India, however, possesses one great advantage; the new
industries or processes that may be started here are almost always old
industries or processes in other countries, though they may require
modifications to suit them to Indian conditions. On the other hand,
the country’s lack of industrial organisation, of private consultants
and specla‘]};ts, of information on the industrial value of raw materials,
and of experience in the way of approaching industrial problems, are
serious obstacles, especially to the smaller-scale undertakings. Under
present Indian conditions, this class of organised industries has great
possibilities and is in cvery way well suited to Indian enterprises in
most parts of the country. But the Indian investor is most reluctant
to risk his money in undertakings of this sort, unless they relate to
industries which are already cstablished and practised extensively.
Of the readiness to invest money in industries which can already claim
a number of successes, we have had abundant evidence ; indeed this
tendency has had the unfortunate effect, in some instances, of creating
more individual undertakings than the industry can support. This
seems, at any rate, to indicate that there is capital seeking industrial
outlets, and that the directions in which it can be employed are at
present, from the point of view of the Indian investor, insufficient.
We arc further confirmed in this view by the freedom with which money
is forthcoming for new ventures where the management has earned
public confidence.

204. If we are to suggest the way in which Government assistance
can best be given, it is important for us to
D%ﬁ:lmm." understand the difficulties of industrialists who
engagé in new undertakings in India, especially
167
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on a small scale. The smaller industrialist, whether Indian or European,
who is thinking of taking up a new venture, seldom has the advantage
of a name which commands the confidence of 4 wide section of investors,
or the support of large resources of his own, and he is thus not in a
position to engage the assistance of experienced technical advisers in
his preliminary investigations. The knowledge of the industry which
he possesses is more often than not incomplete. He may have fami-
liarised himself with it in actual operation in another country ; but to
start it in a new field demands greater practical experience and skill
than he has usually acquired.

. But even in the case of the larger undertakings, where funds are
sufficient to engage expert technical advice, the following difficulties
often occur :— .

(1) There is frequently some uncertainty as to the quality and
quantity of the raw material. At the outset, it may ap-
parently be abundant at reasonable prices; but directly
any demand for it is created, the supply falls off or prices
unaccountably rise. It is, therefore, difficult to frame a
safe estimate beforehand on this point, simple as it may
seem.

(2) The industry may involve the training of labour to carry on
its operations, and this may entail a very considerable
initial outlay, adding greatly to the cost.

(3) Country-made articles competing with foreign imports are
always looked upon with suspicion, and generally have to
be sold at a much lower price to command a market, even
when the quality is equally good.

(4) When success is attained, rival enterprises are immediately
started, the trained labour is enticed away, the cost of the
material is sometimes enhanced, and competition, possibly
in a weak market, has to be faced, with the result that the
monopoly upon which a new enterprise must count to re-
coup extraordinary initial expenditure rapidly vanishes,
and profits are reduced to a level at which only those can
work successfully who have benefited by the work of the
pioneer without having had to pay for-t.

The cautious individuak realises these risks and refuses to be temp-
ted into new paths. Those of a more sanguine temperament or with
less experience are attracted and too often come to grief.

Some of the difficulties which we have enumerated above are com-
mon to new industrial efforts in all countries, and cannot be eliminated
in India. But the Government organisation which we propose will
at any rate ensure technical advice for the small industry, and adequate
economic and scientific data for all classes of undertakings. This will
furnish industrial enterprise of all kinds from the outset with much .
better prospects of success than in the past. We believe that public
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opinion is completely changed in regard to the permissible limits of
State activity, and that the grant of such assistance as we propose is
urgently demanded. |
205. We have already, in previous chapters, explained our views
., regarding the means of providing industrial
":',m".‘. ::m;m"mﬁ'f,‘ research and the results that are likely to
) follow from it. We think it desirable now to
explain the meaning which we attach to the terms “ pioncering ” and
« demonstration,” when applied to Government industrial undertakings
started for the assistance of industries. These two expressions are
often used as if they had the same meaning, and with the vague idea
that they cover the whole field of Government assistance. In any
case, they represcntethe greatest departure from the old laisses-faire
standpoint ; and it is for these reasons that we consider it advisable
to describe the actual methods which these terms are intended to
denote, and the limitations to which these methods should be subject.
By “ pionecring” we mean the inception by Government of an
industry on a small commercial scale, in order
to ascertain and overcome the initial difficulties,
and discover if the industry can be worked at & profit. It must be
clearly understood that Government should only undertake the pione.r-
ing of industries when private enterprise is not forthcoming, and that,
as a general rule, Government participation should only be continued
till the object with which the operations have been started has been
fully attained. By this we do not mean that the Government factory
should necessarily be closed down, as soon as a private individual or
company is willing to take it over, or it has reached some degree of
commercial success. The opportune moment can be decided only by
a full review of the circumstances of the case, and in some instances
it will be found that the new industry is capable of development far
beyond the initial stages at which it is profitable, before the withdrawal
of Government becomes imperative in the interests of those who have
invested, or are anxious to invest, capital in the new industry.

Further, a Government factory which has successfully passed through
. the pioneer stage will often prove a useful

* Demonstration. training ground,gboth for the m?en who are to
control the industry in the future and the workmen who are to be
engaged in it. This leads us to consider the suggestion made by some
witnesses, that Local Governments should establish and manage what
niay be conveniently termed “ demonstration factories.” The objects
might be either educational, in which case these factories would serve
as schools for the training of men as operatives, foremen or managers,
under strictly commercial conditions ; or, in other cases, the primary
idea would be to show how to improve local industrial practice. As
examples of the first, we may cite a glass factory, in which the training
of operatives would be the raison d’etre for its existence ; of the second,
2 silk-reeling and throwing house to demonstrate the advantages of
modern methods of opemtion.q{\ a factory scale, in comparison with
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the existing indig ttage methods. ‘These factories would be
the counterpart in industries of the demonstration farms established
by the Agricultural Department. In actual practice they would be
required principally in connection with the development of cottage
industries, and we allude elsewhere to their necessity as a part of the
scheme for the training of hand-loom weavers. If the object with
which each factory of this cldss is started be kept strictly in mind, there
can be no doubt that, so long as it fulfils its primary function, it must
prove useful and can in no sense be regarded as likely to interfere with
the development of private enterprise.

206. Starting with this preliminary statement of our views regarding
Division of industries into tD€ attitude which should be adopted by Gov-
“ cottage,” * small orga- ernment in rendering ase'stance to industries,
nised ” and ‘‘ large orga- we may now indicate the different ways in

nised ™ industries. which action-can be taken and the various
methods by which the machinery that we have proposed to create can
be brought into direct contact with industries. We have now in India
two industrial systems working side by side, covering 'respectively —

(@) Industries carried on in the homes of the workers, which we
have designated as ‘ cottage industries.” In these the scale
of operations is small and there is but little organisation,
so that they are, as a rule, capable of supplying only local
needs.

(b) Organised industries carried on in workshops or factories,
which vary in size from simple rural factories, carrying out
a single operative process, to the big textile mills and
engineering workshops, employing thousands of hands and
possessed of a complete organisation both for manufacture
and trade.

These organised industries may be subdivided into two classes.
In the case of the first, the interests involved are mainly of a provin-
cial character. In the case of the second, the industries have markets.
extending far beyond the boundaries of a single province or even of
India, and their inception and management give rise to questions of
inter-provineial or even international trade, which can best be handled
by an imperial organisation. As examples of these two classes of orga-
nised industries, we may cite, as belonging to the first, engineering
workshops, tanneries, sugar factories,.rice mills, some textile mills,
cement works, glass works, wood distillation plants, distilleries and
breweries, and the majority of the miscellaneous workshops engaged
mainly in manufacturing for a local market. In the second class will
be ircluded industries usually carried out on a very large scale and
involving very high capital expenditure, such as “heavy ” chemical
works, iron and steel works, electro-metallurgical and electro-chemical
works, ordnance factories, factories for the manufacture of explosives,
and the larger metalliferous mines with their associated metallurgical
works,
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It will, we think, be obvious from the outset, that each of these
systems will require separate treatment, and the manner in which they
can be assisted will be most easily explained by a reference to examples
which have come to our notice

207. As regards cottage industries we need add but little to our
remarks in Chapter XVII. The workers are
Help to cottage industries. usually uneducated and without a knowledge
of anything regarding their trade, except what can he acquired locally.
Their lack of education denies them access even to the most elementary
technical literature, and they can be influenced only by ocular demons-
trations in their own neighbourhood. Had the activities of the Agri-
cultural Department been confined to laboratory experiments or pot
cultures, they would have had but little influence on the cultivators
of the country. We found in Madras that the hand-loom weavers
had been greatly influcnced by the peripatetic weaving parties which
are at work there, and useful results have been obtained in Mysore
by sending round a skilled blacksmith and his assistant, provided with
suitable tools, to teach the village artisans improved methods of smithery.
Owing to their lack of contact with the outside world, new ideas do not
readily occur to these small workers, and they can receive material
help from the supply of new patterns and designs, an example of which
we saw at the Amarapura Weaving School near Mandalay, where the
popularity of the school was almost entirely due to the new designs
introduced by the Superintendent. Much useful work can be done
by bringing to the notice of artisans labour-saving devices, or even
such complex pieces of mechanism as the jacquard machines for weaving
intricate patterns on hand-looms. The processes employed by metal
workers are especially susceptible of improvement in this way. In
most parts of the country they are ignorant of the use of patterns for
casting work and of the advantages of stamping, pressing and spinning
metal. Where considerable colonies of these artisans exist, their status
can be raised and their output greatly increased by the establishment
of small auxiliary factories employing machinery to carry out opera-
tions which involve much time and labour, when carried out by hand.
These may be started by private individuals, by Government, or by
co-operation among the artisans themselves, assisted by Government.
Some attempts in this direction, we found, had been made in Madras,
Nagpur and the United Provinces ; but equipment was lacking and the -
attempts were not properly carried through. The extent to which co-
operative working can be introduced among artisans has not yet been
investigated, and we have alluded to this subject in Chapter XVIIL.
In towns and cities where there is a public electric supply, the use of
electro-motors for driving small machines has been but very slightly
encouraged. We have not the least doubt that they will ultimately
prove most helpful to the artisan and will greatly facilitate the intro-
duction of a more organised system of production. Finally, we have
. to draw attention to the urgent necessity for introducing better methods
of marketing the outturn of cottage industries. In this matter it would
. 161



appear that Japan has been singularly successful, and we have ‘gathered
evidence to show that it is only the initial difficulties connected with
the organisation of such work, that have debarred India from parti-
cipating in similar advantages. ,
208. In the case of the existing larger organised industries, there
will seldom be any call for technical assistance,
Help to largo organised g5 they are under the control of competent
experts, who will only look to Government to
conduct scientific researches and to provide accurate economic data,
including such ‘information as it will be the duty of the Commercial
and Industrial Intelligence Department to supply. In the inception
of industries of this class which are new to India or to a particular area,
Government can render much assistance, both by way of conducting
preliminary investigations regarding the raw materials available, the
conditions under which the industry may be cafried on, and the markets
open to its products, and by the supply of technical advice in regard
to the location of the factories, the design of the buildings, the arrange-
ments for water supply and the selection of the machinery to be employed.
To carry out this work, the services of industrial experts, who would
be mainly mechanical engineers with special industrial experience,
would be necessary ; and the imperial scientific services would be drawn
upon ‘to provide the more highly specialised forms of scientific and
technical assistance. Preliminary enquiries will frequently involve the
examination of raw materials by an analytical chemist, and, in each
province, there would be required at least one man drawn from the
Indian Chemical Service, with a staff of assistants and a properly equip-
ped laboratory, to deal with this work and to advise on ordinary local
questions such as the quality of the water supply, the calorific value
of the fuels available and the disposal of refuse. .

209. We have already emphasised the importance of small organised
. industrial undertakings, and have explained
Help "i’“;:‘:t:_'i.:fg‘"'“‘ the difficulties which confront them and the
reasons why they have so largely failed to
attract support. The Indian industrialist operating on a small scale
frequently embarks on a venture, being imperfectly acquainted with
the nature of the-business, and, at the very outset, handicaps himself
by ‘laying out his limited capital on unsuitable plant and machinery.
There are no consultants to whom he can go for advice, and usually
he copies blindly what he has seen working somewhere else. It is desir-
able to provide competent technical assistance for such a man. To
furnish some idea of the scope and variety of work in this direction
which a Local Government may properly undertake, we have tabulated
at the end of this chapter the technical assistance which may be rendered
to industries, provided the Department of Industries is equipped with
a suitable staff, many of the members of which would be drawn from
the imperial services which we propose.
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210. It is obvious from an examination of this table of industries
that a considerable number of experts" are

necessary to advise what should be done, if

8ach undertaking is to start under favourable

conditions in respect of plant and of methods of working. It cannot

be too strongly emphasised that in a country like India, where a very

high return is expected on capital, every possible care should be takén

over the preliminary enquiries and in the preparation of the plans, to

secure the highest degree of efficiency compatible with the conditions

of working. The saving of labour is not always a matter of importance,

and it often happens that nothing is to be gained by the adoption of

absolutely automatic plant ; but, on the other hand, it is essential that

the efficiency of progesses of conversion or extraction should be as com-
plete as possible, and that there should be no avoidable waste of raw
materials or accumulation of useless by-products. Many of the failures
of the past have been due to neglect of these important matters.

An experienced Director of Industries would have no difficulty in
deciding what type of expert is required and at what stage he should
be called in. For some industries the Imperial Government should
retain such men in its service, who would be deputed to assist provin-
cial undertakings whenever necessary. Occasionally, the matter in
hand may itate the engagement of experts to deal with parti-
cular problems ; but, as has been already said, the majority of cases
will simply involve the introduction into India of the most advanced
practice in Burope or America. Such knowledge is usually in the posses-
sion of firms who have taken up the manufacture of the plant required,
and the expert advice can be obtained by calling for tenders to comply
with specified conditions. The staff of the Local Government must
be in a position to prepare the specifications and be capable of detor-
mining whether the ténder submitted complies therewith satisfactorily.
Where considerable preliminary research is necessary, or where the raw
naterials have to be subjected to detailed examination, it may be anti-
cipated that the officers attached to technological institutes will be
able to render useful service, and, as these institutes develope, they
may be expected to supply in India itself the class of men who will
ultimately become specialists in the various branches and ramifications
of technology. :

211. In addition to rendering assistance in the starting of new in-
dustrial undertakings, extremely useful work
can be done by Government for many years to
come, in helping the owners and managers of
small power plants to maintain them in good working condition. We
were particularly struck with what has been done in this direction in
the Madras Presidency in respect of the numerous small pumping ins-
tallations, rice mills and other power plants which have been installed
in recent years, chiefly by reason of the assistance given through the
local Department of Industries. The necessity for this kind of assis-
tance in a country like India, where the use of machinery is so little
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developed, becomes the more apparent, when we remember that even
in England, the owners of steam boilers established sixty years ago,
and have voluntarily maintained ever since, what is known as the
Manchester Steam Users’ Association, whose Gbject is, by competent
and scientific inspection of steam plants, to prevent boiler explosions.
‘What is found so useful in England in respect of part of the equipment
of a factory as to be carried on by a private association, will be found
of great advantage in India in respect of the whole equipment.

212. In our chapter on the industrial deficiencies of India, we have
. ) given some account of the work which will
"‘"“"i'n"“ r"’:n::t“'“" have to be done to place India on a firm basis
P ’ of economic self-sufficiency and of self-defence ;
-and it is clear that, from this point of view, there ate strong arguments
for a policy of direct Government assistance in respect of essential new
industries. We contemplate that only in exceptional circumstances
will Government itself carry on industrial operations on a commercial
scale ; but it is necessary to establish and maintain Government fac-
tories for the manufacture of lethal munitions, and to exercise some
degree of control over the private factories upon which dependence
will be placed for the supply of military necessities. This, in most
cases, could be obtained in return for guarantees to take over a definite
proportion of the output, and should be exercised only to ensure that
adequate provision is made to meet the prospective demands of the
country in time of war. The methods which will have to be adopted
to secure the establishment of such industries would naturally vary
with the conditions under which each will have to be carried on. The
degree and kind of aid which would have to be furnished, would largely
depend upon the extent to which their productions can be disposed
of through the ordinary channels of trade. In some instances, the con-
ditions may be such that the expense of production will always exceed
the cost at which articles of similar quality can be imported, and in such
cases the industry can only be maintained by the grant of direct finan-
cial assistance or by the indirect operation of protective duties. In
those industries which it is desirable to start and maintain on military
grounds, the responsibility for action must lic entirely with the Imperial
Government, who would naturally invite such assistance as Local Gov-
ernments can usefully afford. .
Besides industries essential to the safety of the.country in time
of war, we have mentioned others which will be of considerable econo-
mic importance and add to the industrial strength of the country in
peace time. The natural resources of India are capable of furnishing
the raw materials of many industries which do not now exist in the
country ; but knowledge regarding them is by no means complete,
aund there is no fund of accumulated experience. We have already
explained, when dealing with the question of assistance by Govern-
ment to the large organised industries, what forms this assistance may
suitably take. The actual inception of these undertakings will usually
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be a matter for private enterprise, and the necessary assistance can

usually be afforded by the local Departments of Industries, with the

help, in some instances, of imperial officers ; but they will sometimes

be of such importance to,the country gencrally, and require the employ-

ment by Government of so costly and specialised an agency to work

out the preliminary data, that it will be beyond the scope of any Local

Government to do all that is nceded. A potent means of aid in the case

of industries producing articles required by Government would be -
guaranteed orders, and these can be arranged for on the fullest scale

only by the Imperial Government.

213. The foregoing description of the methods to be adopted by
Government in assisting directly in industrial
Organisation required 8y Jevelopment will show the necessity of an
Government i ™ extensive administrative machinery. Nearly
every provincial Government has set about
establishing & Department of Industries, and the bulk of the executive
work will naturally fall to these departments, which should have at
their heads experienced industrial experts. They will require in most
of the provinces a large staff of officers with special qualifications.
Those directly asseciated with organised industries would be men of
scientific attainments, who have specialised in mechanical engineering
with a view to its technological applications, whilst a staff of skilled
and experienced craftsmen would be required for the assistance of
cottage and minor industries, Already in Madras it has been found
necessary to appoint district officers in places where industrial devel-
opments are proceeding apace, in order to provide for the efficient super-
vision of new undertakings, and to ensure prompt assistance to those
in operation, whenever accidents occur or difficulties crop up that are
beyond the capacity of the management. The volume of such duties is
rapidly increasing, and.may probably grow even faster under the stimu-
lus of the measures which we propose in this report.

214. While we contemplate the utmost possible decentralisation,
we have shown that some share in the direct
assistance to industries by the State will have
to be taken by the Imperial Government.
The exact line of demarcation will, to some extent, depend upon the
degree of provincial autonomy accorded to local administrations ; but
it is obvious that the imperial department should exercise supervision
over research work ; that it should be responsible for the conduct of
investigations of general intercst to the greater part of India ; that it
should exercise control over Government factories and such industrial
undertakings as are necessary in the interests of national safety, or
the scope of which brings them outside the range of the equipment
with which provincial Departments of Industries will ordinarily be
provided, and, finally, that it should watch over provincial adminis -
trations in order to secure the maintenance of a uniform industrial

policy.

Functions of imperial
Government.
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Ezamples of industries that might be aided by provincial Departments of

Serlal

No.

3

-~

@

14
15

|
i
|
1

Industries.
Tncuxucu. HELP REQUIRED TO .
INITIATE. i
. In general charge
Name of indus- Explanation. gfmtlvmking &
try. Sclentific Englneers and after start.
advisers. Experts.
Saltpetre . Bacterlologm, Engincer (2) . | (a) To specialise, | Chemist.
Chemist. design and advise
as to factory
plant.
Glass . + | Chemist, Mine- | Group of (b) Fide Appendix | Trained generalt
Tralogist. spec “sts(b) E. B glass export.
| on mmh:g « | Chemist . . | Englncer (a) . | (¢) Different class- | Chemlst.
! st (6) os.o(doll sgeds d|:-
8 ist (¢! . n spec]
pec knowledge in
Ssome cases.
Matches . . . Timber expert (d) (d)mImperld Forest| Tralned expert.
officer.
Speclalist (¢) . | (&) Will advise as
to selection and
working of plant.
Flour and rice . Englneer (a) . . Engineer.
‘milling.
‘Pumping plant. | Geologist. . | Engineer (a) . . Mechanle.
Hand weaving . v;;gavlng specla- . Master weaver.
t.
Tanning . . | Chemist for | Forest expert for (/) Experts for Tanner.
tanning mate- | materials (d). mw materials
rials. Experts (). difieren
klnds of leuthcr.
Leather work . . Experts (subordi- Boctu' saddlery | Business man.
nate). harness ;
uunks and bags.
Frult and fish | Agricultural or | Capning specialist | (9) Will belong to | Expert.
canning. fisherics  ex- the departments
perts (). in question.
DBrass work . . Engineer (a) . . Mechanic.
Lamp making.
Pottery . . | Mineraloglst . | Engincer (a) . Ceramle expert.
Experts for kili
making and cera-
mic manufacture.
Sonp making . | Chemist . . | Engineer . . . Chemist and'
Soap boller.
Essentialolls . Do. . . | Distillation expert . Chemist, i
1
Wood distilla- Do. . . | Forest officer i . Do.
tion. Engincer (@) . |
Dycing . . | Dye chemist . . ; . Do.
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CHAPTER XV.

Miscellaneous Points of Government Law and Practice
affecting Industries.

* The Employment of Jail Labour.

215. In the padt there has been much complaint by Chambers of
Lack of policy. Commerce and private firms about the unfair
competition of jail industries, and regulations
have been made to prevent their underselling private manufacturers,
in the open market. The question of suitable employment for prisoners
in jails has never been properly examined in reference to its economic
aspect, and no general policy has been framed for the guidance of jail
departments. As a matter of fact, most provinces follow more or less
the same lines; but apparently the work which is actually done in
jails depends very largely upon the attitude of individual Jail Superin-
tendents. Briefly, jail industries are necessary to keep prisoners em-
ployed, to recover as far as possible the cost of the upkeep of the jails
by the sale of the products of their labour, and to teach them a trade
by which they may earn an honest livelihood, when they are once more
free men.
216. In jail industries, only manual labour should, we cobsider, be
Nature of Indusiries Which allowed, and they should be so chosen that
the labour put into the finished goods repre-
should be adopted In jalls. sents the major portion of the cos% of pro:fum
tion. The establishment of power factories inside jails and the exten-
sive employment of machinery we regard as undesirable, and the com-
plaints which we have received concerning the competition of the
woollen mill in the Bhagalpur jail and the cotton mill in the Coimbatore
jail are reasonable. We think it is desirable that the question of the
employment of prisoners in jails should be considered by experts. A
careful scrutiny of the requirements of Government departments would,
we believe, show that jails could supply their nceds to a much greater
cxtent than has hitherto been donc. There is an obvious tendency
in jail administration®o regard with favour the development of jail
industries with a view to large receipts. The abuses to which this
policy is liable might be counteracted by giving the provincial Directors
of Industries and their advisory committees some voice in the matter,
with power to make recommendations to the Local Government.
The trades at present carried on in jails by habitual criminals belong
. very largely to the type of cottage industries, with which their products-
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“frequently compete. This seems in many ways undesirable ; and fur-
thermore it is almost unknown to find a man who has leamnt such an
Jindustry under jail conditions practising it on return to lberty. If
“the hereditary carpet weaver understood what was going on, he would
protest as emphatically against jail carpet factories as Chambers of
‘Commerce have done against power cotton weaving in jails. As a
matter of fact, his protest, though silent, is effective. He renders it
impossible for a released prisoner, no matter how skilled he may be as
-a carpet weaver, to practise his trade, and one of the presumed objects
of jail administration is thereby frustrated. Cottage industries are,
moreover, comparatively light and pleasant oceupations, and should
be, though it is doubtful if they ate in all cases, reserved for weakly
prisoners. The above remarks do not, of course, refer to the inmates
-of reformatories or Borstal jails. ¢

! The Prevention of Adulteration,

'217. We have examined with considerable care the arguments for
and against legislation to prevent the adultera-
tion of ‘articles intended for local consumption
-and of produce for export. The case of foodstuffs for local consump-
tion presents few difficulties, for public opinion is agreed that, so far
as these are concerncd, their adulteration should be punishable by
law. 1In the United Provinces, an Act has been in force for some years
penalising the adulteration of food and drugs, and legislation in other
provinces is following similar lines. The adulteration of drugs is, how-
ever, much more difficult to deal with, and it is doubtful if legislation
is likely to be very effective in this direction. The organisation for
enforcing the existing Acts requires considerable strengthening; at
present it exists only in certain municipal areas.

218. As regards raw produce for export or local manufacture, the
balance of commercial opinion is that legisla-
Raw produce. tion would not be likely to effect any improve-
‘ment in the present state of things. There can be no doubt that the
real remedy lies in the hands of the buyers. This has been clearly
proved by the improvement in quality of Indian exports of wheat since
the introduction of the 1907 wheat contract of
Wheat. the London Corn Trade Association on a basis
of two per cent. admixture of other food grains, but free from dirt.
‘This contract has, we believe, caused no trouble with sellers, and it
Ot sosds. appears to us that its provisions might be
extended. Linseed and other oil secds have
also been shipped to the United Kingdom on pure basis contracts since
1913, with satisfactory results to all concerned, and a suggestion has
been made that exports of oil seeds to other countries also should be
similarly regulated. But we repeat that these are matters for arrange-
ment between exporters and their buyers, and that the latter are in
a position to insist upon freedom from adulteration if they really
want it.

Food and Drugs.

168



In ‘the case of jute, the question of legislation against adulteration:
has been frequently and thoroughly discussed”
dute. within recent years, and a bill was actually
drafted by the Bengal, Government in 1916, but was dropped owing
to the general commercial opinion, which Government appears to have
shared, that in practice it would prove inoperative and unworkable.
It is perhaps possible that the act of watering jute might be made a
penal offence, but it would be a very difficult one to prove, as jute is
naturally wet after steeping, and the matter may safely be left to the
nills and the shippers, who will not buy wet jute from fear of * heart
damage.”

Similarly, it "has been suggested that the actual watering of cotton

«  might be made a penal offence, and again that

Cotton. . the licensing of gins would probably have a

deterrent effect, upon adulteration. This latter proposal appears to

us worth consideration, but we prefer to express no definite opinion

regarding the adulteration of cotton, in view of enquiries which have

been made by the expert Cotton Committee, recently appointed by

Government to consider as a whole the many problems relating to
this industry.

219. An important witness in Caltiutta stated to us that business in
produce would be greatly facilitated, if Gov-
Cortifcates of quallty. i ment certificates of quality and weight were
enforced upon shippers and buyers ; but when we consulted the Bengal
Chamber of Commerce regarding his proposals, which they in turn
referred to their membership generally, we found that the bulk of com-
mercial opinion regarded them as wholly impracticable and unnecessary.
In any case, we do not see how buyers abroad could be compelled to
accept such certificates.

We consider, however, that Government should do what it can to
strengthen the hands of the recognised associations which are affiliated
to the various Chambers of Commerce, and should give ready consi-
deration to any practicable proposals put forward by them, whether
designed to prevent adulteration of produce or to stimulate improved
production.

220. But we would make one exception to what we have written
Fortilisers. above, with reference to the trade in fertilisers.
There are at present in India no laws to pre-
vent a dealer from selling as a fertiliser anything that he may choose
50 to describe, nor are there any legal standards or percentages of error
in description. In Great Britain, the Fertilisers and Feeding Stuffs
Act of 1906 compels sellers to describe and certify their wares ; it also
empowers the Board of Agriculture to fix percentages of error for certain
ingredients of both feeding stuffs and fertilisers. We consider that an
Act on similar lines should be introduced into India, and we understand
that it would be welcomed both by the trade and by the public.
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" The Admihistration of the Boiler and Prime-Mover Acts,

221. With reference to the administration of the various provincial
: Boiler and Prime-Mover Acts, there is a great
°mm I diversity of practice ‘all over India, vgli\ch
.causes trouble to persons who puithase boilers
from other parts of India or desire to employ engineers who hold certi-
ficates from other provinces. We have enquired closely into the question
of the certification of engineers and boiler attendants. We do not find
that in provinces where certification is required, engineers are better
qualified or accidents less frequent than in those where this is not the
case. It is urged that these certificates are to some extent a guarantee
to owners of small industrial plants of the compet of
for employment. We do not attach much 1mpoﬂnnce to this argu-
ment, and it will have still less weight if owners and employers have
the advice of a local Department of Industries to help them. On the
other hand, it is undoubtedly the case that the possession of a certi-
ficate gives a fictitious value to its holder, and makes it more expen-
sive to employ him on small installations. -It is true that certain educa-
“tional institutions owe many of their pupils to the fact that they prepare
them for boiler certificate examinations, but this is beside the point.
The demand for qualified engineers is greatly on the increase, and a
‘better class of man than the mere ‘ engine driver’ must be provided
for the larger organised industries.

Accidents are usually due either to carelessness, or to defects in the
plant. When due to ignorance, which is seldom, they are likely to
occur during the absence of the responsible attendant, a possibility
that is at least as great in provinces which insist on certificates as in
those which do not. It must also be remembered that at present the
law does not apply to the case of internal combustion engines, which
are not less liable to accidents in their way than steam engines.

222. The Boiler Inspection Department is considered at length in

the report of the Public Services Commission
Rmcm otthe  (1age126). The Commissioners lay down four
principles for general guidance s—

“1In the first place, the time has come to make the boiler inspectors Government
_servants in every respeoct, like the fa,ctory mspectors, and to pay from general revenues
both their salaries and their p ve of the amount of fees earned.
Secondly, expert supervision of the mspect,mg staff is essentml Polwe officers and
members of tﬁe Indian civil service do not possess the 'y ical qualificati
Thirdly, the present system, by which in certain pla,ces ep tatives of the i
to be mspected have a voice in the t of the ion di is un-
sound, and should be abolished. Fourthly and finally, there should be one officer in
. each of the larger provinces who should be responsible for the effective working of the
inspection staff. He should be called either a chief or first inspector according as the
-~ work to be done is on a large or small scale.”

We endorse these recommendations, and would add the following : —

(1) Boiler inspection should be a duty of the provincial Depart-
ments of Industries.
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2) "The Imperial Department of Industries should draw up & series
Ot technical rules for the ghidance of inspectors in determin-
ing the pressure for which a boiler may be licensed through-
out India, and should bring and maintain these rules up
to date in a-form applicable to the various modern types of
boilers.

{8) The laws compelling persons in charge of boilers to possess
certificates should be abolished.

The second and third of these proposals would involve legislation.

. The Mining Rules,

223. A considerable amount of evidence was fotthcominhg iegarding

> the suitability of the rules under which mining

Griticisms of existing rules. coricessions are at present granted by Govern-

ment. Our conclusions are that the rules have, except in a few com-

paratively minor respects, stood the test of working admirably and

that the criticisms reccived were mostly shown, on discussion with

witnesses, b be due to misunderstanding of the effect of the existing

rules, or to failure to realise the difficulties which would arise from
adoption @f the alternatives suggested.

There are, however, certain matters connected with the working
of the rules on which we desire to put forward our suggestions. We
recorded a considerable amount of evidence regarding the injury to
the mineral possibilities of the country caused by wasteful methods
of working ; and it was suggested that small mine owners would be ,
greatly benefited by the advice of Government mining engineers. Some
witnesses even considered that these officers should have power to
compel mine owners to follow their advice. The main objection to
this course is the danger of loss to a manager forced to follow official
advice regarding the development of his mine. In some countries,
royalty owners are interested in seeing that their properties are econo-
mically worked. In India, unfortunately, private royalty owners do
nothing of the kind ; indeed, in some cases they insert conditions in
their leases which directly tend to cause wasteful working. Whether
or not any general steps should be taken at this stage to ensure the
economical working of privately owned minerals, it certainly behoves
Government to secure this end in the case of its own properties. We
have also considered the proposal that Government skould insist on
concession holders employing qualified mining engineers; but, while
we recognise that there is much to be said for such a course, we feel
that hardship would be caused to poor concessionaires, unless provision
was made for exempting small or easily worked deposits.

224. We would, therefore, only recommend at present that a suit-

able staff be entertained in connection with the
i"“"“:“mmm Geological Survey Department to inspect Gov-
"""m'm ernment concessions. The experience gained
in a few years by such a staff would show, how
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far it would be possible to insist on all Government concessions being
worked by qualified men, and the extent to which small eoncessionaires
may be benefited by the advice of Government mining engineers.

The existence of such an inspecting staff would admit of more elasti-
city in the terms of prospecting licenses, alike in respect of area, length
of currency and rental. If Government were in a position to satisfy
itself by expert inspection, that a proper amount of development work
was being done, it might, in the case of a property requiring heavy
expenditure in its initial stages, grant a more extensive area on a pros-
pecting license for a comparatively long period. It would be unneces-
sary to burden the enterprise with a high acreage payment, when the
Government inspecting staff could ensure that a proper amount of
development work was being done. This proposil would, we think,
meet the difficulty at present experienced by concessionaires where
extensive operations for the proving of mineral values are required,
as for example, boring for oil or for minerals occurring at uncertain
intervals on a known geological horizon. The Mining Rules provide
for the renewal of prospecting licenses under the authority of the Collec-
tor up to a period of three years. The rules are silent as to the power
to give further renewals, which is presumably reserved for the Govern-
ment of India. We think that, with the help of the system of inspec-
tion which we have proposed Local Governments might be authorised
to grant extensions in such cases up to a maximum period of five years.

It will be noticed that this system of inspection would entail a subs-
tantial increase in the staff of the Geological Survey. Several witnesses
of undoubted authority drew our attention to its inadequacy, and they
hesitated to make proposals for useful forms of Government assistance
to the mineral industry, only because they assumed that the cadre
was fixed. In view of the national importance of minerals and of the
fact that inefficient working destroys for ever the value of a deposit
that might in future be of vital importance, we consider that the addi-
tional expense incurred in such an increase would be an investment
that Government can undertake with absolute confidence.

225. In view of the constant changes in mining methods and develop-
Simplifcation of mining ment, we think that the present form of mining
leases proposed. lease might be considerably shortened and
simplified, leaving certain matters specified in
the lease to be dealt with by rules made from time to time ; such rules
might be suggested by, and should in any case be submitted for criti-
cism in advance to, local committees of private mine owners presided
over by a Government official. The present system of trying to pro-
vide for every possible contingency by an elaborate lease must result
in- undesirable rigidity, while not securing for Government the degree
of control desirable. Further than this, concessionaires, in the case of
small alluvial and other obviously short-lived deposits, would probably
be glad to accept short-term mining leases on simple conditions and. .
free of multifarious restrictions.
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226. There were many complaints of the /diﬁ‘icnlties experienced by
mineral prospectors ‘or mine owners in areas

Dm;‘:,'g.‘,’ﬂmﬂmm"‘ where the mineral rights were in the hands of
phivate land owners ; these mainly had reference

to the great subdivision of proprietorship or te the obscurity of titles.
These difficulties are similar to those experienced. by all investors who
desire to acquire property in such areas, and we see no reason for
making any recommendation regarding the registration of titles, or the
compulsory acquisition of surface rights where Government does not
own the minerals, except in the possible case of a mineral which is
essential for national purposes, and of which only a very limited quantity

927. Other comphaints by witnesses had reference to local rules
governing the working of special minerals, and
Mining Manuals might bo the grant of licenses and leases of minerals
pnp;mh::“. " outside the scope of the Mining Rules. Would-
be concessionaires said that they experienced
difficulty owing to the diversity of rules and practice as between one
province and another, especially in respect of minerals like limestone,
which are now required for large organised industries, such as iron
smelting ; and generally from the lack of any complete and readily
accessible compendium of the local rules. We think that, in provinces
where there is considerable mining activity, it is advisable for Local
Governments to issue Mining Manuals similar to those published in
the Central Provinces and Burma. These should include the Govern-
ment of India Mining Rules, the local supplementary regulations, and
any other provisions of rule or law that are likely to be encountered
in the course of their work by persons engaged in mining. We suggest
that these manuals would be of increased value if they contained notes
prepared by the Geological Survey Department on the known mineral
resurces of the province and references to publications containing more
detailed information.

We received also a quantity of evidence regarding certain local
difficulties which have arisen in special cases, e.g., in the case of mica
mining in Bihar and Orissa. These involve no change in the Mining
Rules, and will doubtless be considered by the Local Governments con-
cerned.

The Administration of the Electricity Act.

228. A matter of considerable importance whch may be convenient-

ly discussed here, is the working of the Indian

Admlnlstn:il:lll:.?' law and Electricity Act regulating the supply and use
of electrical energy. There are now numbers

of electric supply companies which provide electrical energy for domes-
tic consumption, for industrial purposes and for public use. Although
only one or two witnesses came before us whose position entitled them

" to give evidence on these matters, we were furnished with both infor-

mation and criticisms by the representatives of the Electric Supply and
: 178
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Traction Federation of India. Considering the magnitude of the in-
terests involved and the novelty of public electric supply, there was
comparatively little complaint regarding the administration of the
rules framed under the Act. It was, however, brought to our notice
that in some provinces the professional qualifications and experience of
the Llectric Inspectors did not command the confidence of the managers
of the larger local undertakings. The principal criticisms were that
the rules were too rigidly worked, that they were sometimes wrongly
interpreted, and that there was an unwillingness on the part of the
Inspectors to assume the responsibility of relaxing the rules in cases
which obviously demanded it. To remedy matters, it was suggested
to us that men of higher ‘professional status and with practical and
commercial experience of electric supply undertakings should be appoint-
ed as Inspectors, and that an imperial Advisory Board should be estab-
lished to advise Local Governments:with regard to appeals from the
decisions of their Electric Inspectors. We support the former sugges-
tion strongly, but it appears to usthat the appointment of provincial
Advisory Boards, as contemplated in section 35 of the Act, will meet
the needs of the case, especially if these Boards are permitted, when
necessary, to consult experts such as the Electrical Adviser to the
Government of India. We consider it extremely desirable that Govern-
ment should encourage the industrial use of electricity supplied from
central generating stations. It was represented to us that section 23
of the Act did not allow a licensee under the Act to discriminate in res-
pect of his charges between the domestic and the industrial uses of
electrical energy. We are not sure if this interpretation is correct, but
if 8o, the section would seem to require amendment. Without entering
into technical details, we may state that we agree with the contention
that the load factor should be taken into account in fixing the charges.
In congested cities, and particularly in Calcutta where the smoke nuis-
ance is greatly aggravated by the numerous small steam plants set up
to drive rice and oil mills, it is essential that no obstacles should be
created to the introduction of electrical power for industries. It appears
to us that the economies which can be effected by the use of energy
from public electric supplies, when reasonable rates are charged, ate
not yet sufficiently appreciated.

229. The Electric Inspectors are attached to the Public Works
Department, an arrangement probably made
Electric Inspectors should 54 the outset because that department is con-
. be transterred to the De- Ny P . .
partment of Industries.  cerned with engineering ; but, as the interests
to be safeguarded are mainly industrial and
commercial, we think it would be more convenient to transfer them to
the Departments of Industries. So far as the technical aspect of the
administration of the Act is concerned, these departments are also
likely to be better equipped to desl with it. The transfer of the adminis-
tration of the Act to the Department of Industries would render desirable
an amendment of section 53 (1) (a) of the Act.
4



Patents,

230. India is not a member of the Internatioual Convention, and
in this respect stands ir, a different position from most of the British
dominions. The subject was discussed at the time of the passing of the
Patent Act of 1911, but the refusal of India to register trade marks
precluded her from joining the Convention. Any person who has applied
for a patent in a country which is a member of the International Con-
vention is entitled to protection in priority to other applicants in all
other States of the Union, if he applies within one year from the date
of his first application. An Indian inventor secures no such protection.
On the other hand, a foreign inventor desiring to obtain protection in
India must apply for patent in India before publication in India, and
is protected from tife date of his application in India. Some witnesses
have represented that Indian inventors are at a disadvantage on this
account, but, though this possibly may be true in rare instances, the
country generally is not. The number of patents applied for in respect
of inventions originating in India is very small compared with that in
respect of foreign inventions, and a much larger proportion of the patents
granted in this country to local inventors are allowed to lapse as being
of no value.

From 1893 to 1915 inclusive, the annual average number of appli-
cations for patents in India was—

From Indians . . . . . . . . . 53
From other residents in India . . . . . . 133
From foreigners . . . . . . . . 360

ToraL . 548

It would, therefore, appear that it is more to the advantage of India
to avoid the acquisition of rights in India by foreign inventors than for
Indian or Anglo-Indian inventors to obtain such rights elsewhere.
Undoubtedly the majority of Indian patents are acquired for the pur-
pose of preventing unlicensed import into India of articles patented
abroad. The grant of such patents is obviously in many respects to the
advantage of India, and the interest of the user and of the intending
manufacturer in India are sufficiently protected if the law adequately
provides for compulsory licenses or revocation in case where the reason-
able requirements of the public are not satisfied or where the patent is
worked outside British India. The provisions of the existing Act in
these respects appear to be sufficient, and the Irdian patent law seems
to be well suited to the needs of the country.

On the other hand, there is a growing body of opinion that it is
desirable to consolidate the patent law throughout the British Empire,
and, if this developes further, it will be a question whether Indix would
not derive greater advantage from uniformity with other British domi-
nions than she enjoys in her present somewhat isolated position. The
number of applications shown in the records of the Indian Patent Office
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is still small, the totals in 1912 and 1913 being 678 and 705, respectively,
of which 508 were of foreign origin in each year. The fees for the grant
and renewal of patents are much less than in the United Kingdom.
Thus in India, the initial fee is Rs. 40, in the+United Kingdom £5 ; and
the total cost of protection for 14 years in India is Rs. 790, and in the
United Kingdom £100.

Registration of Trade Marks.

231. The subject of the registration of trade marks was brought
before us once or twice, but was never strongly pressed. *On the not
infrequent occasions when the subject has been discusced departmentally
and by Chambers of Commerce, it has been generally considered that
registration of trade marks, as it exists in the United Kingdom and in
many other countries, is not desirable in India, though the Burma
Chamber of Commerce put forward the opinion that legislation is neces-
sary. ) .

We have given very careful consideration to the arguments used,
and agree with the majority of the Chambers of Commerce in consi-
dering that the establishment of a system of registration would seri-
ously disturb existing rights of user both between firms in India and,
if full advantage of the proposal is to be obtained, between firms in
India and firms abroad. The difficulties so created would be far greater
in our opinion than the slight inconveniences experienced by owners
of marks in maintaining their rights thereto.

Registration of Partnerships.

232. The vexed question whether registration of partnerships should

be made compulsory has been many times

m::'ﬁ:?.::;;_my ' under the consli)deration of the Government of

India within the past 50 years. The last

occagion was in 1908, when the Bengal and Bombay Chambers of Com-

merce both prepared draft bills dealing with the subject; but their

drafts were irreconcilable, and Government considered that the pro-
posals did not afford a basis for legislation.

During our tour we recorded the opinions of many witnesses on the
subject ; most of them favoured compulsory registration, should it
prove to be practicable, but some, especially amongst our Indian wit-
nesses, feared that the prevalence in Indian businesses of the Hindu
joint family system would be found an insuperable obstacle. Mr. B.
L. Mitter, a leading barrister of the Calcutta High Court, has made
some valuable suggestions* which, we think should go some way to
remove this difficulty ; these he developed further when he appeared
before us to give oral evidence in support of his written statement,
and he also gave us to understand that the leaders of the Calcutta Bar
generally were in substantial agreement with his views. Mr. Mitter’s

* Minutes of Evidence—Vol. V.
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proposals practically treat a Hindu joint family as a single partner,
and provide for the compulsory registration of all contractual partner-
ships. 8o long as the business is a purely joint family business, with
no stranger in it, registration would not be necessary, but directly a
stranger is introduced into the business, the partnership would become
contractual, the contracting parties being the joint family as a unit on
the one side, and the stranger on the other. Registration would
then become necessary, and the joint family would be registered in the
name of the karta or head of it, whose declaration would bind all the
family., Mr. Mitter considers that registration should be made com-
pulsory in the case of future partnerships only, and would leave to
existing concerns. the option of registering or not as they may desire,
his argument being that, ds all partnerships have to be renewed when
the terms are changed, or a partner dies, compulsory registration would
become universal within a generation.

The other chief obstacles in the past to the introduction of compul-
sory registration have been, first, the difficulty of excluding, and the
hardship of including, small paitnerships, of which there must be many,_
thousands among petty shop-keepers and traders in all parts of the
country, and, second, the difficulty of applying registration to transitory
or single-venture partnerships, which are said to be common on the
Bombay side. We see no reason why either small or single-venture
partnerships should be exempted from the provisions of any legislation
that may be found practicable ; for to the former the analogy of custom
in petty transactions in land would apply, and, as Mr. Mitter points
out, these are habitually registered without any trouble and at a very
trifling cost ; and the latter should be, and are, governed by the law
which regulates partnerships. To meet in part these suggested.diffi-
culties, it has been proposed that a compulsory Registration Act, if
introduced, should run at first in the Presidency towns only but we
see no need for this restriction.

233. Looking at the matter in its purely business aspect, it appears
to us that throughout the main stumbling-
Rmm“ the  block in the way of compulsory registration has
been the Hindu joint family system, and that
the difficulties in this regard would to a great extent disappear, if
Mr. Mitter’s proposals were adopted ; they have at any rate the two
great advantages that a joint family can be registered as a single entity,
and that it would be difficult for a person to deceive third partxes by
pretending that he was a partner, when in fact he was not or vice versd.
We, therefore, consider that Government should take an early oppor-
tunity of examining the whole question thoroughly” with a view, to
legislation, and in so doing should invoke the assistance of the leading
non-official lawyers in the chief business centres; for we believe that
few among minor measures would do more to develope confidence and
promote business relationship between Indian firms and their consti-
tuents abroad, and especially between European and Indian firms in
this country. .
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We do not consider any system of optional registration in the least
likely to achieve the desired results.

Regish‘aﬁbn of Business Names.

234, It has been urged upon us in sume quarters, cspecially by Trades
Associations, whose members have probably suflered most from the
absence of it, that we should recommend legislation on the same lines
as that recently enacted in the United Kingdom under war conditions,
to enforce the registration of business names. This is, however, a
question on which comparatively little evidence has been forthcoming,
and we do not, therefore, feel justified in making any, recommendation.
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CHAPTER XVI.
The Welfare of Factory Labour.

235. Indian labour in organised industries is much less efficient than
the corresponding classes of labour in western

Naturo of probiém. countries ; and there is evidence to show that
in many cases it does not produce as cheaply as western labour in spite
of its lower wages. It is true that inferior physique and tropical condi-
tions contribute to this state of affairs; but there is grave reason to
believe that the former is to some extent the result of preventible disease,
whilst other causes, which are even more obviously remediable, are
factors that unnecessarily increase the difficulties of our labour problem.

All authorities who are qualified to speak on the subject agree that
Indian labour is content with a very low standard of comfort. This
secured, the Indian workman, speaking generally, takes advantage of the
greater earning power given to him by increased wages to do less work,
and shows no desire to earn more money by working more regularly
or by improving his own efficiency. In the case of Bombay, witnesses.
have stated that since the ten per cent. rise in the wages of mill opera-
tives given during the rains of 1917, there has been an actual falling off
in output. :

236. There is substantial agreement between the best informed wit-
nesses that the remedies for this state of affairs are a rise in the standard
of comfort and an improvement in public health. These ends can be
attained only by education, improved housing and a general policy of
betterment, in which an organisation for the care of public health must
play a prominent part. If the children of workers are provided with
education under tolerable conditions of life, a new generation of workers
will grow up, who will learn to regard mill work as their fixed occupation.
Better housing is a most urgent necessity, especially in the large con-
gested industrial cities. Facilities for healthy amusement, shorter hours
of work (though a reduction of these may for a time decrease output),
and other measures for economic betterment, such as cheap shops for
the sale of articles required by the mill hands, and co-operative societies,
are almost equally important. The conditions under which industrial
operatives live and work in this country ought, if efficiency be aimed at,
to approximate, as nearly as circumstances permit, to those of tem-
perate climates. Continuous factory work in the tropics is, at certain
seagsons of the year, far more trying than similar work in northern
countries. The needs of domestic sanitation in large towns are more
pressing. The problem, not only on moral grounds, but also for
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economic reasons, must be solved with the least avoidable delay, if the
existing and future industries of India are to hold their own against the
ever-growing competition, which will be still fiercer aftet the war. No
industrial edifice can be permanent, which is built on such unsound
foundations as those afforded by Indian labou? under its present condi-
tions.

On the other hand, the margin which the efficiency of the Indian mill
hand leaves for improvement is so great that, if the problem be success-
fully solved, the advantage to Indian industry should be very marked.

237. The question of the education of children employed in factories
was under the consideration of the Government
Eﬂm:"m';dgnmw of India between the years 1915 and 1917.
. Children between the ages of 9 and 14, generally
known as half-timers, are employed in mills for six ‘nours a day, and the
Bombay Government proposed, after discussion with repr tives
of the mill-owners, to take powers, by rules under the Factories Act,
to split the shift into two three-hour periods, and to compel factory
owners to provide educational facilities for children in the interval.
The proposal was criticised extensively on the ground that children
might be induced by their parents or by jobbers to work in the mill
itself between the shifts, a practice which it would be very difficult
for inspectors to prevent, and because it was doubted whether a
system which involved retaining the children in the mill compound for
nine hours, even if three of them were to be passed in the mill school,
was in itself desirable. The Buckingham and Carnatic Mills in Madras,
it may be noted, keep to the six-hours shift, and educate those of the
children who choose to come to school, after the earlier and before the
later shift, the whole of the children working in the mill being employed
in two six-hour shifts. This voluntary system has been a success,
and has attracted a large proportion of the children employed. But
the labour in these mills is not recruited by contractors; there are
practically no rival mills in the neighbourhood ; the workers are excep-
tionally well controlled, and special arrangements are made for the
comfort of the children. It is too much to hope that, where these
conditions do not exist, the same results will be attained.

But an indirect method, such as splitting the shifts, or indeed any
procedure by way of amendment of the Factories Act, seems to us illo-
gical. The first thing to do is to introduce compulsory education in
areas where this is feasible, applicable to all classes of children and not
merely to those employed in factories. Any consequential amendment of
the Factories Act may then be considered. We note that in December
1917 an Act was passed by the Bombay Legislative Council, empowering
municipalities (other than that of Bombay) to declare the education of
children between the ages of 6 and 11 years compulsory subject to cer-
tain safeguards, and to raise funds to meet the necessary expenditure.
In the debate on the bill, the effect of the proposed legislation on the
employment of children, especially in factories, was discussed ; and the
conclusion reached was embodied in section 11 of the Act. This has
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the result of leaving it to be decided, in the first place by the school
committee and in the next by the magistrate before whom a case is
brought, whether the employment of a child is of such a nature as to
interfere with its efficient instruction. The working of the Act will
doubtless show whether ahy further and more direct form of restriotion
on the employment of children in factories or elsewhere is desirable.

238. In considering the important question of the.housing of work-
Gonditions of housing In- men, we find widely different condition:vﬁ)re-
vailing in various parts of the country. ere
dustrial labour in’India. factories have been established at a distance
from towns, the labourers are often housed in surrounding villages in
much the same way as agricultural labour. In such cases employers
have often found it impossible to obtain labour without providing accom-
modation. The dwellings take the form of single-storey lines, consisting,
of single-room units, with either a verandah or, in some cases, a small
enclosed courtyard. Here conditions approximate to those of ordinary
village life, except that as a rule the small garden plot owned by villagers
in many parts of India is absent. Such conditions are satisfactory, pro-
vided that the employers enforce a few simple rules, furnish a small
sanitary staff for scavenging purposes, and supervise closely the disposal
of excreta and the supply of drinking water.

The next stage of development, and consequently of congestion, is
exemplified in cities such as Madras, Cawnpore, Nagpur and Ahmedabad
and in a very large proportion of the industrial areas round Calcutta.
Here land is far ¢heaper than in the cities of Calcutta and Bombay, and
accommodation usually consists of single-storey huts in groups known
as bustis, erected by persons other than the owners of the mill and rented
by mill hands on fairly reasonable terms. In Rangoon and other parts
of Burma seen by us, adult male labourers are accommodated free of
tent in large barrack rooms, holding 10, 20 or 30 men each. In all
these cases there is less comfort of the kind to which the villager is
accustomed, and sanitation is more difficult and requires close super-
vision, whether by the mill-owner or by the local authority. Even here,
the more enlightened factory owner has found it advisable to provide
accommodation on an increasing scale, recognising that, though the rent
which he can obtain will not pay him more than a trifling percentage on
his outlay, the mill which houses its labourers best will command the
pick of the labour market, especially in the case of such a fluid labour
force as that on which the textile factories rely. Two of the large
European factories in Cawnpore, two cotton mills in Bombay, and several
jute mills near Calcutta have followed this policy. The last-mentioned
are providing housing for an appreciable portion of their labour, either
free or at a rate much below the economic rent. The accommodation
is usually of the single-storey, or at the worst of the double-storey type, .
and is almost invariably in single-room units. These rooms are readily
taken up by the labourers, who apparently find no objection to renting
them from their employers. In'Ahmedabad there is a distinct move-
ment in the same direction. In this class of areas there are two reasons
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which have encouraged employers to provide accommodation for their
Jabourers. Land is cheap relatively to its cost in the cities, and the mills
have usually provided themselves in the first instance with large com-
pounds, or, if this is not the case, no prohibitive expense is likely to be
entailed in acquiring sufficient site-room. Infthe next place, the mills
are not, as a rule, so closely grouped together that labourers accom-
modated in buildings belonging to one mill find it easy to go and work
in another. Thus, the employer who incurs expenditure in housing his
labour can be reasonably sure, in most cases, that that labour will con-,
tinue to work in his mill ; in Bombay this does not hold good, as will be
scen later. Those employers who are sufficiently enlightened to provide
housing for their workmen employ expert advice as a xule, and are ready -
enough to consider recent ideas in regard to the design and lay-out of
industrial dwellings. . o

239. Great difficulty, however, is experienced in some cases in obtain-
ing a clear title to the land and in coming to
lan"""';'uml”o?"ma%“ terms with the numerous small interests held
labour. therein by various classes of individual owners
and tenants. We have indicated the difficulties
that exist and our proposals for meeting them in Chapter XIII but, as
there indicated, we would go further in the case of land required bond
fide for the housing of labour, than in that of sites for directly profit-
making industrial purposes. In the former case, under certain conditions,
we would support compulsory acquisition, at the expense of the employer
as a general rule, provided that it is clearly proved to the satisfaction
of Government that the proposed area is the most suitable that can be
obtained, having regard to any interests of importance that may be
affected by acquisition. Due safeguards must, of course, be provided
against the conversion of the land to other uses without the consent of
Government, and the buildings to be erected must be of a type approved
by the local sanitary authorities. We propose also an alternative form
of assistance where it is desirable tq accelerate unduly slow progress in
housing or to avert threatened congestion. The land might be acquired
at the cost of Government or of the local authorities concerned and leased
by them to the employer, either at a rate which will pay off its cost over
a term of years and leave it the property of the employer, or on ordinary
long leasehold terms. The land in such cases will afford ample security
for the outlay. Local authorities should also be encouraged, or, where
necessary, created, to ensure the development and lay-out of growing
industrial areas on suitable lines, as well as to supervise sanitation.
This will greatly assist employers, who can only exercise authority in
this respect over the Jand in their own possession and often experience
serious trouble owing to the condition prevailing in adjoining areas.
_ The outbreak of plague or cholera in an unregulated busti adjoining a
carefully managed and laid-out settlement is a most serious menace to
the settlement itself. Local authorities should also be given power to
declare that certain areas may be closed to industries, either generally
or of particular kinds. .



Special Proposals for Bombay.

240. We should have considered the above recommendations, to-
gether with those in Chapter XIII sufficient to-
"m :""B'.P;“bi:‘y ﬁiy"_" rgeet the situation” throughout India generally,
assuming that the various local authorities
follow the policy of improving sanitation and housing in congested
quarters, and take care that adequate space is laid out, or, where neces-
sary, acquired beforehand, for industrial areas. But in the case of
Bombay the existing congestion and the difficulties in the way of better-
ment are unique in India, and, though many proposals have been con-
sidered for dealing with them, no really practical steps have so far been
taken, and specia} measures are obviously needed. We propose to deal
at some length with the position in this city, both for the above reasons,
and because Bombay is only, after all, an example of what continued.
neglect may produce elsewhere, though perhaps not on such an aggra-
vated scale. Difficulties of a similar nature are beginning to make their
appearance in other cities, .., Calcutta and Cawnpore, and the principles
which we shall endeavour to lay down and the measures which we shall
propose in the case of Bombay will serve to some extent as amplifications
of our foregoing proposals, for adoption elsewhere if necessary.

In our description of Bombay in Chapter II, we have given an account
of the labouring classes, the sources from which they are recruited, and
the nature of their employment. We may, however, draw attention to
the fact that mill operatives do not by any means constitute the entire
labouring population of Bombay. Dock and godown labourers, employés
of the railways and public bodies, and cooly labour generally live under
precisely the same conditions, and it would be unfair and useless to
confine our discussion solely to the textile operatives. '

241. Much has been written about the housing of the Bombay

. - labourer, and, though the worst is very bad, 1t
o’:::‘;:"; """:u':‘:?"l"' is necessary to point out that there has been a
Bombay City. good deal of exaggeration of the extent of the
overcrowding and of the proportion which the-
buildings of the worst type bear to the total number. We visited a
number of workmen’s dwellings, usually known as chawls, under the
guidance of officials, mill-owners, and private persons interested in the-
improvement of the conditions of the working classes. We recorded a
considerable body of evidence from all sources, official and otherwise.
The existing state of affairs appears to be somewhat as follows.

The worst type of chawl consists of a two-, three-, or four-storeyed
building, with single-room units either placed back to back or separated
by a narrow gulley two or three feet wide, usually traversed by an open
drain. The yooms, especially those on the ground floor, are often pitch
dark and possess very little in the way of windows ; and even the small
openings which exist are closed by the inhabitants in their desire to secure
privacy and to avoid the imaginary evils of ventilation. The ground
floors are usually damp owing to an insufficient plinth ; the courtyards.
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hetween the buildings are most undesirably narrow and, therefore,
receive insufficient sun and air. They are also very dirty. Water
.arrangements are insufficient and latrine accommodation is bad, though
the latter is being steadily improved. A most insanitary smell hangs
round these buildings. The rents vary according to the value of the
ground, which lies between Rs. 5 and Rs. 30 a square yard. The
monthly rent per room is from Rs. 3 to Rs. 7, and the rooms themselves
are usually about 10’ X10’, witha small verandah in most cases. The
share of this rent paid by a particular individual or family is not high in
proportion to wages, but even so, the standard of comfort is so low that
the overcrowding entailed by taking in boarders or lodgers is readily
tolerated for the sake of the contribution to the rent received from them.
Villagers, it must be remembered, seldom pay actual house rent, and it
i8 not natural to workers belonging to this class to look on such payments
as a just and necessary form of expenditure. Owing to the fact that,
.on the one hand, the original tenant very cominonly takes in boarders or
lodgers, while, on the other, the wage-earning population are absent at
work for most of the day, and a large proportion of the inhgbitants
sleep out at night during the open season, and indeed only use the rooms
for purposes of cooking and eating their food, it is far from easy to obtain
.a true idea of the degree of overcrowding that undoubtedly exists. We
saw a few cases of three families occupying a single room, and numerous
indications of the presence of single adult lodgers in rooms occupied by
.one or two families. But it is necessary to avoid exaggeration and to
take into account the mitigating factors indicated above, such as the
habit, which many of the occupants have, of sleeping out of doors.
Dwellers in chawls possess a better outfit of cooking utensils than the
average village agriculturist, and, though their clothing is usually dirty,
they have plenty of garments of quite reasonable quality. They also
.appear to have an ample sufficiency of food, judging by the amount
that is thrown away.

242. The chawls of the worst type do not, it would appear, constitute
more than ten per cent. of the whole, although many of the remainder
are distinctly insanitary. In the better class of labourers’ chawls,
especially those built by the Municipality and the Improvement Trust,
.conditions are of course different. There is more space between the
buildings, there are more openings for light and ventilation, wider pass-
.ages, and a more liberal provision of windows. Sanitary and water
arrangements are generally suitable, although not in all cases on a suffi-
.cient scale. But it is very doubtful whether, even under Municipal or
Improvement Trust management, overcrowding can be prevented, owing
to the inveterate habit of the tenants of adding to their income by taking
in lodgers. The verandahs, in which the members of the family bathe
.and dress, are easily overlooked from surrounding buildings, and, to
secure privacy as well as to avoid draughts or rain, the inhabitants
usually enclose them with matting or sacking. It has apparently proved
impossible to prevent the tenants from disposing of rubbish by throwing
it down from the upper floors. This practice, in spite of the efforts made
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to keep the courtyards clean, leads to the presence of a large number of
flies and adds to the unpleasant odour which seems to prevail in most
Tabourers’ chawls. We are of opinion that the single-storey line is, as-
a type, superior to the thyee- or four-storeyed chawl, and have no doubt
that the ideal to be aimed at is a single-storey, or at the most double-
storey, building with courtyards or, if possible, double-room units ; and
in any case ample space round the buildings. That such an ideal is
impossible of general fulfilment in the congested areas of the south and
centre of the Island, we readily admit. But we strongly support the con-
clusion reached by the Bombay Development Committee in 1914, that
the north-east of Bombay Island anid the south-east of the neighbouring
island of Salsette’ should be accepted as the main future site for new
factories and for the industrial settlements required by them and by
existing industries.

243, The distribution of existing mills on the island of Bombay is as-

. follows. There are comparatively small groups-

Locaton of the mils. o' 15, Colaba, ot Sowi and Tardeo, with oo
or two mills in the neighbourhood of Mahim. But by far the greater
number of the mills are concentrated between Worli and Chinchpokli.
Some outlying mills, and one or two even in the more congested areas,
possess sufficiently large compounds to permit of the erection of work-
men’s dwellings on land already in their ownership, or can find land at a
reasonable price in their immediafe vicinity. But even so, there is no-
practicable means of securing that the labourer so housed will work ~
for the mill which has provided him with housing, owing to the immediate
proximity of other mills, the capriciousness of the mill labourer, and the
practice of recruiting mill hands through the semi-independent agency of
jobbers. Striking instances of this were brought to our notice in the case
of two mills, where only 57 per cent. of persons using the accommodation
provided by the mills worked in those mills. These facts will be found
important in fixing the responsibility for the housing of labour.

244, The Bombay Improvement Trust is the body which at present

discharges the duty, so far as it devolves on the
The lombﬁu:‘n‘\mwmnt local authorities, of providing accommodation

for the poorer classes. In the course of effecting
improvements it has dishoused about 72,000 persons, of whom 53,000
have been provided with accommodation, mainly by lessees of the Trust.
The Trust itself has provided 4,630 rooms in permanent and 953 rooms:
in semi-permanent chawls. The total average population of these was
18,247. The rent varies from Rs. 3-4 to Rs. 5 per room. The average
capital cost of land and buildings per adult housed in permanent chawls
was Rs. 286. .

The Trust, after completing the programme of road improvements-
laid down for it by the Bombay Government in 1909, is, it is stated on
page 85 of its annual report for the year 1915-16, in a position to take up
the erection of chawls and the improvement of slum property in new
schemes of an unprofitable nature, provided that the aggregate loss on.
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such schemes, as expressed in terms of present value, does not exceed
Rs. 122 lakhs.

St o 45, Wo bad before us the. folloving
Bombay City. schemes :— A

(1) The Improvement Trust scheme, which offers an employer the
option, on payment of a deposit of 20 per cent. of the total estimated
cost, of having land, if necessary, acquired and buildings erected for
‘him by the Trust, on its standard plans. The buildings are then made
over to the employer on lease for 28 years, the annual payments being
fized at a sum which, together with the initial deposit, is sufficient to

_ pay interest and sinking fund charges, with the result that, after the

end of the period, the building becomes the property of the employer.
Though this experiment was stdrted in 1913, only one mill has so far
availed itself of the scheme. Under pre-war conditions the estimated
cost was Rs. 700 a room. Under war conditions, this figure rose to
Rs. 972 ; and it may be a long time before the cost of building in Bombay
returns to normal figures. Taking Rs. 972 per room as a basis, with
cost of management and maintenance and 6 per cent. on capital cost to
cover interest and sinking fund charges, the rent would work out at
Rs. 7 a room. This figure should be reduced by the amount of sinking
fund charges, which come to 2 per cent.; but even so, the resulting rent
is a high one, and will probably be paid only at the cost of overcrowding.
The general inability of the mill-owner to make certain of his building
being occupied by his own mill hands only, and the high cost of con-
struction, involving high rents, probably account for the fact that the
proposals have so far failed to prove attractive.

The scheme is, in our opinion, good so far as it goes, but does not
seem likely to afford a solution of the problem without other measures
of a wider “scope, which we shall propose below. The Improvement
Trust scheme might, we think, be continued par: passu with these.

(2) Another proposal was put forward on the following lines. The
land should be acquired at the cost of Government in suitable areas
adjacent to the different groups of mills. The buildings should be
erected by the Improvement Trust, and should accommodate all the
single adults and (eventually) two-thirds of the families employed. The
buildings for the former class should be let at an economie rent to chawl-
keepers, under the joint supervision of the Municipality and the Improve-
ment Trust; the others to the families direct, the mill-owners contri-
buting Re. 1 per month per room towards the rent. Recreation grounds,
schools, créches and dispensaries should be erected by the Municipality
in the neighbourhood of these tenements.
~§{This scheme has the merits of recognising the responsibility of em-
ployers and the difficulty of inducing operatives to pay an economic
rent under the conditions now existing in Bombay.” But the basis on
which the co-operation of employers is to be obtained seems to us too
narrow to obtain the desired ends. :
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246. The question whether employers should or should not be com-

. pelled individually to house their own labour

The case for and ‘kl,‘"::‘ has arisen in an acute form in Bombay ; and
P compulsion to employers. we have, therefore, entered into a somewhat
prolonged discussion of the relevant factors. The Bombay Development
Committee in their report proposed that ‘ mill-owners’ should be com-
pelled to take advantage of the Improvement Trust scheme, though
their assertion of the principle that employés should be housed close to
the factory or within easy reach of it, would make it appear that they
contemplated the erection of the undesirable three- and four-storeyed
chawls. As againgt the principle of individual compulsion, there is, first,
the fact that, so far as we have been able to discover, in no country have
employers been compelled by law to house their labour. In reply to this
it is urged that Indian.labour is weak and unorganised, and bad housing
conditions in a tropical country are more harmful than in temperate
climates. But Indian industrialists, in spite of the large profits which
they have in many cases been enabled to earn under war conditions, are
in a less strong position than their western competitors, both in respect
of accumulated resources and financial facilities, and owing to the lack
of traditional skill among their operatives and to the absence of a com-
petent supervising class. To impose on individual concerns what must in
many cases be a heavy financial handicap, would be undesirable and
unjust. This burden would fall very unevenly on different mills, accord-
ing to the financial position of each concern and the cost at which land
for housing would be available in each case. There is the added objection
that, in Bombay at any rate, where the case for compulsion is the
strongest, it would be impossible, as already pointed out, for employers, if
compelled to assume responsibility for housing their labour, to ensure,
without an impracticable degree of interference, that the accommodation
so provided is used only by their own employés. It would be manifestly
unjust to employers to compel them to build houses for their Iabour,
unless that labour was equally bound to occupy them. Again, it would
be most unfair to limit compulsion solely to mill-owners, while not en-
forcing a similar obligation on the employers of other classes of labour,
and a difficulty would be found in applying it to smaller employers, or
in deciding where the line should be drawn.  Finally, there are objections,
from the labourer’s own point of view, to the creation of a general system
" of landlord-employers, which would tend to keep labour too dependent
on the latter. This position cannot always be avoided, but it should
not be the object of our policy. Though, as we have stated, we are
pposed to the principle of enforcing responsibility on employers by
compelling private industrial concerns to house their own labour, we
- fully recognise this responsibility, and shall propose means for effecting
its enforcement collectively, and with a consequent lightening of the

burden by distributing it over a wide basis.

247. We have recently seen proposals of the Bihar and Orissa Gov-

- ernment for compelling coal-mine owners to house their own labour.
But here circumstances are very different. The population of a coal .
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“field is not an administrative unit like that of a large city, with s diver-
sity of livelihoods but a common interest in the success and prosperity
of all of them. The entire income of the coal fields is derived from the
coal and, therefore, from the coal-raising concrrns. The income-earning
power and prosperity of Bombay, on the other hand, are by no means
entirely dependent on industries. The Municipality of Bombay is a
body which represents, and can reach with its taxation all classes of the
community ; and it has a well-established entity of its own. Where,
ag in the coal fields, such an organisation does not exist, it may be neces-
sary to throw on individual owners the responsibility for housing their
labour, a responsibility which, owing to the natural conditions of mining,
is usually accepted by owners in actual practice. Wé think, therefore,
that proposals regarding a coal field are scarcely a precedent for the im-
position on individual employers of the duty of compulsory housing in a
big city. :
248. Before putting forward our suggestions as to the lines on which
the present state of industrial housing may be
Responsibility for the finan- iryproved in Bombay, we think it necessary, in
cing of Industrisl dwellingS view of the suggestions for Government assist-
ance that have been put forward, to discuss
briefly the degree of responsibility attaching to the various public
authorities that may conceivably be called upon to contribute. We
would, in the first place, point out that, though the economic area which
exports through Bombay is interested in having a good market for its
raw products, especially cotton, and in the existence of adequate faci-
lities for their transport by land and sea, it is not concerned with the
question whether the raw product is manufactured in Bombay city or
elsewhere. Indeed, it may be argued that, from this point of view, the
general interest of the area concerned will be best seryed by the encour-
agement of the existing tendency to establish mills in various localities
up country, such as Ahmedabad, Sholapur, and Indore. On the other
hand, the city of Bombay is directly interested in the question of housing
its operatives. We consider, therefore, that the largest share in the cost
must necessarily fall on the city of Bombay, as represented by its Muni-
cipality and Improvement Trust, but we think that the importance of -
Bombay, both as a city and as a port, warrants some measure of assist-
ance from the Local Government. The co-operation of employers is
also necessary, and we shall indicate below the manner in which we
think if should be secured.

249. In framing our proposals dealing with the housing question in
Recom tions regarding Bombay, we have to keep in mind two points
mendaf A8 of view ; firstly, the avoidance of future con-
congestion in Bombay Gity. gestion, and secondly, the amelioration of the
existing state of affairs. On the first point, we generally support.the
recommendation of the Bombay Development Committee. We consider
that no industrial concerns should be started in the future, except in

the north-east of the island of Bombay or in south-eastern Salsette, -
without the sanction of the Municipality, which should be withheld in
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case ) where the location of the proposed industry is likely to produce
congestion or is otherwise unsuitable ; and that an adequate scheme of
drainage and water supply should be put in hand to prepare the areas
set aside for development,wot only for industries but for industrial
housing. - Any industry which may start in the northern area will prob-
ably have to provide its own honsing ; and the requisite powers, including
the power to determine whether or nut a certain class of industry may be
admitted to certain sites, should be taken by the local authorities, to
ensure the development of the settlement on proper lines and to prevent
the formation of slums or insanitary bustis.

250. Bombay is peculiarly unfortunate in having the main workshops
of two large railways situated actually in the city, a state of affairs which
exists in no other large fown in India, and certainly should not be allowed
to continue in Bombay any longer than can be helped, or he repeated
elsewhere. {The railway companies should, therefore, be induced, as
much in their own interests as in those of the géfieral public of Bombay,
to locate their new shops, the building of which cannot be long delayed,
at a reasonable distance from the city, even further aficld than the in-
dustrial area proposed above, if possible ; and should provide housing
for their labour » sifn. No railway, Government department, or public
body should depend for the housing of its labour on notoriously congested
areas, whether in Bombay or elsewhere. Housing of a suitable type
should be provided, and, where practicable, in the northern industrial
area. Improved means of communication, including thé electrification
of suburban railways and the extension of the tramway system, will in
any case be required ; and these will help to induce an increasing pro-
portion of the working population to seek accommodation in the new
industrial suburb.

251. With regard to industries already located in the city, the esisting
position must be accepted as a basis, but the conditions can and should
be considerably improved. A definite standard for industrial dwellings
should be determined, and a programme of building worked out and
taken up at the expense of the local authorities, who should then manage
the buildings. Tf the existing resources of these bodies, together with
such assistance as the Local Government may be able to spare, are not
sufficient for this purpose, then further taxation should be imposed in
such a way as to fall mainly on the employers, whose co-operation may
most suitably be obtained in this form. Duc account should be taken
in this event of cases where employers have already made adequate
arrangements for the housing of their labour.

We recognise that the outlay involved will be very heavy; hut
though we think it inadvisable to attempt any estimate, we do not con-
sider that the cost will reach an impossible figure. The delay, which
has already been allowed to occur, has greatly increased the estimate
which would have sufficed a few years ago, and it seems fairly certain
thiat further hesitation will make matters a great deal worse. Tor
every reason, therefore, action should be faken at once.
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General Measures.
252. We have received evidence in one or two provinces on the subject
of factory hours. ]t was generally agreed that
Factory hours. ‘mill hands loiter agva'y much of th)c; ti%xrle during
which they are nominally at work, one or two prominent factory owners
stating that the operatives did not actually work for more than 8 hours
out of the 12 at present permitted by the factory law. Some witnesses
said that, if the hours were reduced, workmen would still waste so much
time as seriously to reduce the present rate of production. Others
seemed to favour a ten-hour day, but wtre afraid that it would lead
temporarily at any rate, to some reduction of output, which might
handicap Indian mills as against foreign competitors. The present
factory hours were laid down after prolonged consideration and after an
enquiry by a Commission, appointed for the special purpose of examining
the conditions under which factory labour worked and of devising suit-
able legislation. We are, therefore, hardly in a positionto make any
definite recommendation regarding the hours of employment, a question
which requires far more detailed consideration than we have been able
to give to it, but deserves, we think, further examination. In other
countries it has been found that a reduction of the number of hours
spent inside the factory has been possible, consistently with the employ-
ment of the machinery for a longer time by means of the shift system,
and that shorter factory hours have exercised an important effegt in
the direction of improving the standard of living of factory hands, and
have helped in diminishing the congestion of labourers’ dwellings, by
giving time for employés to come in from areas situated at a little dis-
tance from their work. But further enquiry is necessary to ascertain
how far such measures are possible in India ; and we recognise that, in
any case, until the workers have learned how to use a longer period of
leisure more advantageously, such a concession may not be an unmixed
henefit.
253. We desire to draw special attention to a note (Appendix L) pr}e\z-
pared by the Sanitary Commissioner with the
'm""m'l':h_“ Public  Government of India on the effect which the
improvement of public health may have on
industrial development. He has, in our opinion, given good reasons for
a belief that, with a proper organisation for the care of public health,
the efficiency of our labour force, especially in the case of organised
industries, could be definitely and substantially increased. His note,
we think, also gives ground for belief that the conditions under which
industrial labour lives in India can be made far more healthy and, there-
fore, more attractive. The fact that we received so little direct evidence
on this important subject is a striking testimony to the general ignorance
of the serious effect which various forms of preventible disease exert on
the efficiency of Indian labour. The question of public heslth is, we
fully recognise, one on which much can be said frem a far wider point
of view thar from the purely economic aspect in which we are now regard-
ing it. But we think that the presentment of the case for action will be
190
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not the less forcible, if we confine ourselves to the severely practical
problem of the loss from preventible disease to employers and employed.
It is clear that the improvement of the health of industrial workers
cannot be discussed separately from the question of public health
generally, if only for the reason that a large proportion of Indian indus-
trial labour moves periodically from village to city and back again. The
Sanitery Commissioner’s note indicates clearly the lines on which the
requisite organisation for the care of public health must be formed.
The existing cvils are widespread, and can only be dealt with by an
equally widespread organisation. Into the details of such a scheme we
cannot enter in this report ; we have made certain specific suggestions
to meet individual defects ; but we feel it necessary to point out here
that we believe the effect of preventible disease on industrial labour to
be very great, while the establishment of a satisfactory organisation to
“ combat it is-bound to have appreciable results, and may lead to benefits
beyond any thing which we can at present estimate. -

254. Measures for the welfare of operatives in India fall under the
heads of co-operation, the provision of open

General welfare work. spaces and ot]fer facilities forprecreation, med?cul
attendance, and instruction by various methods and in various subjects.
Steps in these directions are being taken by Government departments,
by the more enlightened mill-owners, and by private associations like
the Servants of India Society and the Social Service League. The neces-
sity of providing open spaces for recreation is generally recognised ;
medical facilities, when on the right lines, are freely resorted to by the
labouring classes, and we would emphasise the urgency for a further
extension of these. Co-operative work among labourers and especially
among- mill hands presents serious difficulties, owing to the fluctuating
nature of the population and to the lack of a common interest. But
their indebtedness and the extent to which they are exploited by the
shop-keepers from whom they buy their daily supplies furnish a very
strong case for a special effort. Employers may give most valuable aid
in all these directions ; and, in particular, by starting benefit and pro-
vident funds and by the provision of compensation for injuries, ete.,
received by their employés, a measure which, though already taken by a
few public-spirited industrialists, should be much more generally followed.
The encouragement of sports and athletics will improve the health of
operatives and increase their interest in life. Finally, there are many
subjects on which the urban working classes require instruction. The
rules of health, diet, and sanitation ; the care of children ; the evils of
intemperance ; all these are matters which require to be constantly
pressed on the attention of operatives. The latter question is,in parti-
cular, one that affects the standard of comfort and the efficiency of labour
very deeply, and we feel it necessary to point out the temptations that
the existing facilities for liquor drinking put in the way of the workmen,
and the necessity of removing the liquor shops as far as possible from the
neighbourhood of mills and factories, and of providing alternative attrac-
tions in the form of places for the sale of temperance beverages. Libraries
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and reading rooms will afford means of instruction, as well as of amuse-
ment, and the same may be said of cinema displays. Street or indoor
lecturing is also often a useful method of imparting knowledge or awaken-
ing interest. Employers might give occasiona} opportunities for moral
and religious instruction, especially where they have provided accom-
modation for workers in large settlements. It must be recognised, how-
ever, that official organisations, as at present constituted, arc ill amited
for work of this sort, and nothing really substantial or satisfactory can
be accomplished without the disinterested labours of private individuals
and associations, which, with one or two brilliant exceptions, have,
so far, been sadly lacking. Government and local hodies as well as
employers, however, can and should assist such efforts, both financially
and in other ways; but the direct participation of official agency in
social welfare work must wait until the civic sense has hecome more
fully developed, and we therefore think it out of place to make deﬁmte
suggestions.
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CHAPTERy X VAL
Cottage Industries.

255. One of the most striking features of Indian industrial life is the
vitality of the old domestic industries, and in a
mm cottage  ravious chapter we have briefly indicated the
. reasons for their survival in the face of factory
competition, both Indian and foreign. The instances to the contrary,
however, are instructive. The spinning of cotton by hand hag entirely
disappeared. In the towns, the work of paddy pounding, wheat grind-
ing and other laborious home industries is being more and more performed
by power-driven mills, and for social and economic reasons no one will
regret the change. The relief of women from these household burdens
" is a step in advance, and leaves them leisure which they may in the
future devote either to more cultured domestic oceupations or to more
productive work. The part played by women in cottage indusiries in
4Ind|a includes only the less skilled operations, except in Assam and
Burma ; in these provinces they carry on the whole business of weaving,
and in Burma they also take an important share in other skilled manu-
{actures.

Apart from the beneficent changes brought about by the cotton mill,
~the rice mill and the flour mill, modern industrial enterprise his left
India in substantial possession of its cottage industries. The imports
from abroad and the products of Indian factories have been absorbed
by the largely increased demands of the country® Nevertheless, it must
be admitted that the condition of village artisans is far from satisfactory
and that they are, in earning capacity at any rate, in an inferior position
to the ecmployés in organised factories. [t must be assumed that cottage
" industries have survived because they are so far adapted to their environ-
ment. The artisans produce commodities which are in demand and so
far have not been displaced by factory-made goods, and they work
under conditions which they prefer to factory life. It must not be
imagined, however, that the artisan of to-day is wholly uninfluenced
by the industrial changes of the past century. His methods remain
the same, but in some instances he works with superior raw materials
and in others with better tools. The weaver has taken to mill yarn,
the dyer to synthetic dyes, the brass and copper smith to sheet metal,
the blacksmith to iron rolled in convenient sections, in each case with
advantage to himself from the lessened cost of production, which has
greatly extended his market. In some districts in lower Bengal, the
weavers use the fly-shuttle slay extensively ; and they have recently
adopted it in large numbers in the coast districts of the Madras
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Presidency ; while it is also gradually coming into use elsewhere. The
tailors invariably employ sewing machines, and town artisans readily
take to improved tools of European”or American manufacture.

A general review of the evidenge tenderedl to us, supplemented by
numerous inspections in the towns and villages that we have visited,
confirms us in the conclusion that cottage industries are & very important
feature in the industrial life of India ; that they are by no means so
primitive as they are usually depicted ; and that there is no real ground
for belief that they are generally in a decadent condition. We have been
unable to obtain accurate statistics regarding the actual number of
workers in the various cottage industries, but in every town they still
form a large percentage of the population, and they are to be found in
almost every village, so that their numbers are stéll vastly larger than
those of the operatives employed in organised industries.

256. Of these cottage industries, the most important is hand-loom
weaving. It is believed that between two and
three million hand looms are at work in India,
and their annual gross earnings must amount to something like fifty
crores of rupees. Hand spinning has entirely died out ; accurate sta-
tistics are available for the production of yarn, the outpub of cloth in
Indian mills, and weaving. sheds, and the imports of yarn into India ;
and it is thus possible to ascertain how much yarn is absorbed in the
hand-loom industry. Calculations have been made which show consider-
able fluctuations from year to year, but, on the whole, a tendency to an
increased rather than to a diminished consumption. There is some
reason to believe that weaving from coarse yarn s declining, while the
medium and fine weavers arc chiefly responsible for the increase.

The subject has been dealt with in a separate note (Appendix I);
based on the census figures and the returns of production and of sea-
borne trade. In connection with this note, we desire to draw attention
to the unsatisfactory means provided by the ordinary census for the
collection of useful occupational statistics, and to suggest the adoption
of special enquiries for this object, which is at least as important as the
ethnological discussions that have hitherto figured so largely in census
reports.

257 Next to hand-loom weaving, metal working is the most import-
f= anb cottage industry ; but there are no means

of ascertaining accurately the numbers em-
ployed. The goldsmiths are flourishing ; the brass and copper workers
have undoubtedly felt the competition of imported enamelled iron ware,
glass and crockery ; but the greater purchasing powers of the people
have enabled them to absorb these domestic novelties and to substitute
brass and copper vessels for village pottery. -

258. Sericulbure based on the mulberry tree or shrub is an important
cottage industry in certain districts of Bengal
and in Mysore. It also flourishes under State °
control in Kashmir and Jammu. Other forms

Hand-loom weaving.

Metal working.

Serioulture_and silk
 weaving.



of ;sericulture,¥ dependent on the ert, tasar and muga silkworms, are
widespread in Assam, Chota Nagpur and parts of the Central Pro-
vinces. Mr. H. Maxwell Lefroy has submitted to the Government of
India a very detailed reporf on the silk industry, which we discuss in
Appendix G. Disease among the worms seems to be the silk grower’s
principal difficulty. The indigenous methods of silk reeling are crude,
and there is a case for the establishment of central factories to deal
with cocoons. Indian silk weavers largely use imported silk, while the
Indian silk is exported from the country for the manufacture of velvess
and silk hats. The local silk is full of knots and loose ends, and is of
very unequal strength. Consequently, it gives the weaver much trouble
to prepare it for the loom, and he prefers the more even re-reeled silk
imported from China. :

259. The indigenous dye industry has felt probably more than any
o other the effects of modern technical progress.
iy Dyeing.. When colouring matter was derived chiefly
{rom vegetable sources, the processes were lengthy and laborious and the
results uncertain ; the use of imported synthetic dyes preatly shortened
and simplified the operation and gave more certain results, thus enor-
mously reducing the cost. Many dyers had, perforce, to seek other
means of livelihood, and the attempts made since the war to replace the
synthetic dyes have established the fact that vegetable dye stuffs are,
and always must be, incapable of meeting the demands of the industry
on its present scale, both as to quality and quantity. Further, the
change in taste brought about by the brighter synthetic dyes renders it
difficult to find a market for the thinner and duller, though perhaps
more pleasing, colours of vegetable origin.

260. The cottage industries of India are many ; some of them are
: peculiar to the country ; but the great majority
8u ':"Pm";“';'i'o:" arc to be found in some form or other all over
" the world. It is needless to emphasise the
artisans’ conservatism, lack of ambition and present inability to appre-
ciate a higher standard of living. They are very ignorant, and obviously
the first step towards their improvement is to educate them. In most
cottage industries the children can be employed at an carly age, and it
often falls to the women to take a full share of the work. The care of
children is, therefore, apt to be neglected, and they are put to work
much too soon with the view of adding to the family earnings. Every
gradation of skill and craftsmanship is found in these cottage industries,
and, where a higher standard of comfort exists, the necessity for some
education is recognised. Various efforts have been made to improve
the condition of the artisans, but they have been feebly conceived and
ill carried out. The Mission industrial schools deal almost entirely with
Christians, and those started by District Boards, Municipalities or private
agencies hardly show that the very difficult problem has been seriously
* considered. Pupils are attracted by scholarships ; the training is gene-
rally no better than could be obtained in the bazaar, and the bulk of the
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pupils belong to miscellaneous castes and certainly are not children of
artisans,

Qur enquiries force us to the conclusion that the orying need of
industrial India at the present time is the, provision of much greater
facilities for the education of the artisan population. Apart from such
general measures as Government may find it possible to introduce in
the near future, we have recommended the establishment of an efficient
system of industrial education in-special industrial schools under the
cantrol of Departments of Industries.

In modern industrial countries, such as Great Britain, the old system
of apprenticeship to master workmen has almost died out ; but its decay
ceeurred long after the practical extinction of cottage industries, and it
was replaced by a widely extended system of ewening classes in poly-
technic and municipal technical schools. The conditions here are
altogether different. The industrial school in India has achieved little
in the past, yet it seems capable of being rendered an efficient means of
cducating the workers -in cottage industries in the future. But no
matter what steps are taken to improve the instruction given in the
schools, the results will be negligible, unless the pupils can be induced to
go through the whole course, so that their training is complete when they
leave. The cheapness of living in India is a powerful weapon in inter-
national competition ; but it is of little avail if the labour is inefficient
and unorganised. There is no likelihood of cottage industries becoming
extinet ; but improvement in the condition of the workers is not pro-
bable, unless better tools and plant are employed and an intelligent
subdivision of industrial processes introduced. There is a tendency,
which will probably be accentuated, to organise small factories, and this
should be encouraged. Such a result is, however, more likely 1o arise
{from individual capitalist effort than from anything like co-operation
among the artisans.

261. The fact that the individual artisan can make a living under the
cottage system has attracted the attention of
the educated classes in recent years. They
have observed that there was room for great

improvements in methods and scope for the employment of capital.
Accordingly, numerous attempts have been made to start small factories,
into which it was intended that the artisans should be drawn. In only
u few cases has success been achieved, and then, as a rule, by men who
had acquired a practical working knowledge of the trade in question ;
but this fact is sufficient encouragement to warrant further efforts in
this direction. In each industrial school provision should, therefore,
be made for the instruction of a small number of pupils of a higher class
with better educational attainments and with prospects of being able to,
command sufficient capital to start eventually in ‘the trade themselves.
In the case of weaving, something in this direction is being done at the
Government Weaving Institute at Serampore, where a considerable
- number of fairly well cducated young men are undergoing a course of
instrugtion, which is intended to fit them ultimately to become master
108
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weavers. The scheme, however, fails to produce satisfactory results,
owing to the absence of opportunities to acquire practical experience
in the control of workmen and in the management of a commeroial
business. There are po hand-loom factories or village associations,
in which such training might be obtained, and it is necessary to arrange
for a few small undertakings on these lines, if possible under private
control, with assistance from Government in whatever form proves
most suitable, to serve as demonstrations of work under commercial
methods. Failing private enterprise, a purely commercial section
should be attached to the larger weaving schools, with the avowed
object of supplying the training, other than purely technical, which
a master weavér must possess bafore he can hope to start in business for
himself. - :

We have dealt specially with weaving because of its intrinsic import-
ance. As we have pointed out in Chapter X, however, there are essential
differences botween weaving and crafts such as, for instance, metal
working and carpentry. For these, instruction is necded rather than
commercial organisations or the training of master craftsmen.

262. We think that attention should also be concentrated on helping

- the individual workman to escape from the

”"::g:;.”::‘xz‘r? % clutches of the money-lender and to obtain
) credit on easy terms.  We make certain suzges-
tions to this end in the following chapter, but, in cases which cannot
be reached by the organisation- for co-operative credit, Directors of
Industries may well be empowered to grant small loans and to supply
tools and plant on the hire-purchase system. The difficulties experienced
in dealing with this class of worker are well known, and the power to
grant such loans must be exercised cautiously ; but, while the terms on
which they are to be recovered should be easy, the margin between the
cost of providing the money and the rate at which it is lent should be
sufficient to render the business profitable, as the ultimate aim should
be to hand over such transactions to co-operative societies or other
agencies.

263. In former times the art crafts of India reached a high degree of
Artistic industries. perfection under the patronage of the rulers of

: the country. As cottage industries, these
arts and crafts are still carried on, and the skill and tradition of each are
handed down from generation to generation. But the disappearance
of the personal relations between worker and patron hashad a disastrous
effect. It has deprived the former of his main incentive to excel, and has
placed him entirely in the hands of the dealer, who does not require .
articles which appeal to cultured taste, but merely such as will find a
ready sale. There are schools of art in Calcutta, Bombay, Madras,
Lucknow and Lahore, but the effect of these on the workers is limited.
The Victoria Jubilee Technical Institute in Madras, with funds contri-
buted partly by the public and partly by Government, has a show room
devoted to the display of the arts and crafts of the Presidency. Most of
the articles aro purchased from the people who made them, and they
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are all for sale. Ouly approved exhibits are accepted, and, as quality
rather than cheapness is the aim, the Institute is gradually inducing the
craftsmen to return to the higher standard of work formerly in vogue,
but no_longer possible if their only means of digposing of their produc-
tions is to sell them to the art curio dealer, who purchases them by the
dozen at the lowest rate he can get the workers to accept. .We saw a
similar institute at Bangalore, and the Director of Industries in the
United Provinces has opened a sale room in Cawnpore on somewhat the
same lines, though this latter institution is not confined to the sale of
artistic productions. These depéts offer promising prospects, but their
weak point at present is their lack of a sufficiently aggressive policy.
There is no one to instruct the craftsman, to criticise his work and to
supply him with new ideas and designs. The men remain isolated in
their villages ; and, though there is a permanent displ3y of their produc-
tions, there is no attempt, except in Rangoon, where there is, however,
no school of art, and in Lahore, to hold periodical exhibitions, where
craftsmen may be brought together to compare their work with that of
others. Most important of all, the busi side is neglected, and the
depots depend almost entirely upon casual visitors for the disposal of
their exhibits. Nouseismade of the ordinary business methods by which
sales arc effected. There is practically no advertising, and no attempt is
made to place the art productions of the country on foreign markets.
A bolder policy and more vigorous management should be adopted,
and the show rooms and depots should be more closely associated with
the provincial art officers, whose influence over the craftsmen will
be greatly strengthened, when the latter find that there is a ready sale
for work produced under experb artistic supervision. We have given
reasons in our remarks on the cottage industries of Burma (Chapter II)
which seem to show that the field for action is specially promising in that
province. -~ * )

264. An essential feature, in fact, of any attempt to develope cottage
Tho'srovision of markets industries in India must be the opening up of
0/ provision of mari new markets for the goods produced. Man,
for ’"}ﬂa’&?&f’mn of these industries hmgie surgived because g;

their ability to satisfy the strongly marked
local demands for special designs. But where productions go far afield,
it is through the agency of middlemen and merchants, who, however,
have so far shown little enterprise or originality in the necessary direc-
tions when we have indicated above. We need only mention the toy
industry of Germany, the straw-plaiting work of Luton, and the many
cottage industries of Japan, as examples of what can be done when
enterprise and organisation take in hand the marketing of goods. This
really pressing problem confronts any one who would try to put the
cottage industries of India on a better footing. Where a greater demand
for their produdts has been created, the artisans have almost invariably
sought on their own initiative to improve their means of production,
but it requires capital to establish new markets, and in a subsequent
chapter we make specific suggestions for dealing with this problem.
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Not a little of the industrial success of modern Japan is due to the
attention that has been paid, not only to the education and technical
training of cottage workers, but to the building up of business organisa-
tions, which take over thg products of their industry and dispose of them
all over the world. The little that has been done in India in this direc-
tion is full of promise ; but it is almost entirely for internal trade. From
the great centres of indigenous weaving and metal work, goods are sent
far and wide, but usually only throughout India. The staple products
of Benares, Aligarh, Moradabad and Madura, to mention but a few of the
larger towns where these industries flourish, are found in most parts of
the cotntry, but little or no attempt is made to cater for foreign markets.
The nature of thefr demand, actual or potential, is unknown, and there is
no one to direct attention to their possibilities. It is true that in the
south of India there'is a considerable export trade in what are known as
Madras handkerchiefs and Singapore lungis, both products of hand-loom
weaving and both specialities which find no sale in India. But Indian
merchants have undoubtedly neglected the potentialities of cottage
industries, and have done nothing to encourage the workers to produce
goods of a class which would find a ready market outside the country.
The Swadeshi Stores in Bombay are a good example of an active and
successful agency for the internal distribution of the manufactures of
cottage and other Indian industrics, and they have been evidently
of great assistance to a number of cottage industries, by making known to
dwellers in large cities like Bombay and Poona what other parts of the
country are producing. If the Departments of Industries work in co-
operation with a business institution of this sort, they will find it a ready
means of introducing the products of both existing and improved cottage
industries to cxtensive markets, while it will in turn derive benefit from
the information which the Departments can place ab its disposal.




CHAPTER XVIIIL,
Co-operation for Small and Cottage Industries..

265. Certain difficulties besetting cottage industries resemble prob-
Prosont . lems which, in the case of agriculture, are being
position of co- go)ved gradually by co-operation. Co-operative
O et mumtre™™  bodies for the distribution of seed have had a
striking success on a very extended scale. In
some cases, societies for the sale of agriculbural products, such as the
gur-selling societies in the Deccan, have also done well.  One or two have
been started to work cane-crushing and gur-making plant in Mysore,
and in several provinces others have taken up the sale of agricultural
implements. In the field of industrial co-operation, credit societies
scem to have attained the largest degree of success, especially among
small urban artisans who live and work in communities, and in particular
among weavers. The funds advanced are mainly used for the purchase
of raw materials and implements, or to finance the sale of finished pro-
ducts.. In addition to these, there are also a few societies which deal
solely with production or distribution or a combination of these. The
scale on which co-operative credit societics are at present working is
very small, when compared with the vast field for their services offered
by the millions of small agriculturists and village artisans in India ;
but they have been at work sufficiently long to enable certain conclu-
sions to be drawn regarding their possibilities.

The following principles seem to he of general application in the case
of all co-operative bodies, agricultural or industrial, that deal with pur-
chase, production or distribution.

266. In the first place, before auy such movement can be organised,
the ground must usually be prepared by the educative influence of co-
operative credit, the simplest and most readily accepted form of co-
operation in this country. In the next place, tho central banks, the
secondary co-operative bodies which are the main financing agents,
look with considerable and quite justifiable doubt, on societics of a new
type, until their sounduess has been thoroughly established by success,
and, not least so, on industrial societies the membérs of which cannot
offer landed security. Again, in many cases, especially in those which
require some degree of technical skill or knowledge on the part of the
agents employed, or need a more widespread organisation than a single
credit society can offer, it is better to work through co-operative bodies
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founded ad koc, or umons, a8 they are often called, than to entangle
ordinary primary societies in responsibility for work which is not under-
stood sufficiently by many of their members and makes too large a
demand on the capacity ,of the societies. It would, for instance, be
undesirable to saddle a small credit society, of which perhaps only half
of the members grow cane, with the task of financing and looking after a
cane-crushing and gur-making plant. Mutual acquaintance and trust
are necessary assets in the case of a primary credit society ; but a primary
weaver’s society small cnough to fulfil these conditions would not, in
most cases, be strong enough to finance the sale of its output.

Where the products of an industry have a ready sale at a more or less
fixed price, co-operative societies for credit or purchase are not difficult
to work, but the advahtages of co-operative sale in such cases are as a rulé
not very great. But where the market depends on casual purchase,
or is a fluctuating or seasonal one, most of the workers are so largely
in the hands of the money-lenders, who take these risks and charge very
high rates for doing so, that it is not easy to help them, unless an organi-
sation can be set on foot large enough from the very beginning to finance
stocks and arrange sales. Success is more likely to be achieved with
readily marketable articles, and the more difficult cases may be taken
up, when experience has been gained with the easier ones.

Urban artisans who work individually, such as smiths, carpenters
and, in many cases, metal and leather workers, do not readily combine
in co-operative organisations with unlimited liability ; and without this,
their assets are not sufficient to command much credit. A Registrar
of experience expressed the opinion that the most hopeful method of
helping men of this sort might prove to be through urban banks of the
Schultze-Delitsch type, which, though their aims are co-operative, do
not work on the principle of unlimited liability, and lend to individuals
on the security of two other names.

267. The main difficulty in the organisation of industrial societies for
any purpose which involves dealings on a large
“umm‘"“' scale—the sale of piece-goods for instance—
' lies in the absence of persons of intelligence
and standing acquainted with the business, whose interests are yet not
necesserily opposed to the success of the scheme. The cloth merchant
is directly interested in maintaining the weaver in his present state of
bondage, while few educated persons have sufficient knowledge of the
business and sufficient public spirit to be able to organise it with success.
There are, in the case of agricultural societies whether for credit or distri-
bution, a fair number of public-spirited landholders, with interests
dlvergmg but little from those of their tenants, who have sufficient
acquaintance with agriculture to manage the distribution of seed or
manure. The need for unofficial and properly qualified workers in this
field is very great, and it has been suggested in the preceding chapter
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that until the deficiency can be met, the most promising policy, at any
rate among domestic workers in towns, is either to introduce the small
entrepreneur who would organise production by putting out work for
partial manufacture in the workman’s home axd completing it in a small
factory ; or simply to bring together isolated workers into such a factory
and pay them better wages than they can earn themselves under present
conditions. Such schemes, if successful, would no doubt add greatly
to the efficiency of production, though they would lower to some extent
the status of the workers, and expose them to the risk of explotation.

268. In view of the importance of improving the position of the
cottage worker where he is handicapped, as at present, by the want of a
free sale for his goods, it is justifiable to incur some risk in experimental
efforts. A case or two might be selected, which careful previous investi-
gation had shown to be free from special difficulties, and attempts made
to build up an organisation for the sale of the manufactured products.
Such attempts have already yielded promising results in the case of the
Bengal Home Industries Association, which is a private effort, and in
the Government depdt at Cawnpore. But smaller and perhaps special-
ised agencies are also required for the local collection of articles, which
can then be supplied regularly to central institutions or large shops.
Such local institutions might be started with Government assistance
and control in the first instance, and afterwards converted into co-opera-
tive unions. In view of the success which has, in some cases, attended
the sale by Government agency of goods prepared by weavers employed
as a famine-relief measure, such a venture ought not in any case to
invelve serious loss. A scheme of this kind would appear particularly
likely to succeed in Burma.

In agricultural or industrial societies, the object of which is the
purchase and employment for the common advantage of comparatively
costly machinery or plant, it seems necessary, until the confidence of
central banks is gained, to give direct assistance in the form of takavs
loans on the joint and several liability of the members, who should
ordinarily be able to offer landed security. This proposal, which “is
merely an extension of the principle of land improvement loans, has been _
explained in greater detail in Chapter XX.

269. One of the duties of the Director of Industries should be to
initiate industrial societies, especially in cases

l‘uncﬂoult nl::lrll::.mr ' where fresh ground is being broken, and to
afford assistance to them in technical and com-

mercial matters after they have been started. Opinions differ as to how
far the supervision of purchase and sale should be considered within his
scopes The Director of Industries can obviously have no part in the
administration of the statutory provisions applicable to co-operative
ieties. But he should be responsible for advising the societies on
matters involving technical detail, on the provision of new markets




for products, and on the commercial aspect of proposed schemes. Whe-
ther and how he should deal with agricultural societies organised for
the employment of machinery, such as cane-crushing power plant, must
depend on the decision reached regarding the control of agricultural
engineering work.

The intimate connection between co-operation and the improvement
‘of agriculture and cottage industries cannot be too strongly emphasised ;
and the officers who control these three branches of administration must
recognise this connection, and develope it by keeping very closely in
touch with each other, if they are to achicve genuine success in the
discharge of their duties.



CHAPTER XIX.
Industries and Transport.

270. We received from witnesses a number of complaints to the effect

that Indian railway policy does not tend to

““i‘n:l'aﬂmw o foster the industriez; Bf the country. On the

other hand, those who havé been favourably

treated or are satisfied with the cxisting position are naturally silent,
and the case has, therefore, been only partially represented to us.

The question of railway rates, is a very difficult one, requiring a wide
range of detailed and technical knowledge for its proper understanding
and still more for its efficient treatment. But there are certain general
principles which stand out clearly and seem to bear directly on the specific
subjects with which we are dealing. Our recommendations will be of
more practical use if we avoid detail and frame them on hroad and simple
lines.

271, Before the war, the major portion of Indian railway traffie
ceneral — flowed in two streams—raw products moving

eral course o € {owards the ports for cxport, and imported

andnumpo:ltu;? tallway mmmfactme({) articles moving up cmml,r)l' from
the ports. Of these the first was by far the
greater. The policy of the railways has been based on this position and
has followed and tended to stimulate these movements of trade. Large
volumes of traffic can, it is true, be more economically handled than a
number of casual driblets ; but there has also been rivalry between
Bombay, Calcutta and Karachi to supply with imported goods the
debatable land where their respective railway systems touch, and to
attract produce from it for export. The competition between cheap
river transport by the Ganges and the East Indian Railway which runs
alongside that river has caused the latter to lower its rates in some cases,
leading to a corresponding reduction of rates by the Great Indian Penin-
sula Railway. The influence of the large shipping companies has also
not been without its effect on the railways serving the ports ; a line of
steamers naturally wants goods conveyed to it as cheaply as possible,
and can offer a railway serving its port of call important help in attract-
ing traffic to that port. Coastwise traffic has also in many cases had a
considerable influence on railway rates. In consequence many inequali-
ties have arisen between goods for export or imported articles on the-
one hand and goods for internal use or locally manufactured articles on
the other, in areas where railways compete with one another or with
water transport ; and speaking generally, favourable rates for raw
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produce moving to the ports have resulted. We are naturally not in a
position to prove that in any individual case these rates are unnecessarily
low. But the history of rate fixation reveals a desire to divert traffic
from one Indian port to another, rather than a careful examination of -
the effect which the rate fmposed would have on the total cost of con-
veying the goods to their port of foreign destination, and therefore
on their ability to compete with products from rival sources. Presum-
ably relevant local circumstances are duly taken into account when rates
are fixed ; the point which we desire to make is that there has been a
tendency to think of attracting traffic to & particular railway rather
than to consider whether a real necessity exists for reduction in the
general interests of the country. Indeed it is possible that a moderate
increase would not materially affect the quantities coming forward. As
an example of nnduereduction of rates on exports, we would quote the
case of hides. Their production cannot be affected by railway rates,
though their disposal may be; and the grant of port rates nearly 50
per cent. less than the internal rates has certainly discouraged Indian
tanning, and aided certain foreign industrialists to obtain a hold on a
class of raw material of which India possesses a partial monopoly.

The fixation of railway rates on imports has followed much the same
lines as those which we have discussed in the case of exports.

It would be easy to support the statements made above by numerous
instances ; but the facts are generally admitted. The fixation of a single
rate is governed by so many considerations that the citation of indi-
vidual cases would often be unfair, if each were not fully analysed.

272. The efforts of the country in future will be directed to bringing
- raw materials to the most finished state possible
“mx::ﬁ: ;:I‘I:y‘. " Jefore export ; indeed, appreciable advaices in
this direction were already being made before
the war, and the policy underlying the whole of our recommendations
depends on the acceptance of this desideratum. The governing principle
which, we think, should be followed in railway rating, so far as it affects
industries, is that internal traffic should be rated as nearly as possible
on an equality with traffic of the same class over similar distances
to and from the ports. This principle must of course admit of
numerous exceptions; in consideration of the competition of water
transport, the cost of ~working particular sections of line, the
convenience of handling, the advantage of return with full loads, and
many other factors. But we would press for its acceptance as far as
possible in the case of raw materials conveyed to, or manufactured
materials conveyed from, an Indian manufacturing centre.

We are well aware that numerous concessions have already been
made for the benefit of Indian industries ; we have seen a long list of
such in the case of the East Indian Railway inf particular. But our
_principle premises more than individual concessions; it involves the

- necessity of considering from the witlest possible point of view, how far
the existing low rates on produce for export are really required : equality



may be better attained by raising a rate which is necdlessly low, than
by reducing one which is not intrinsically too high. It would, we
recognise, be most unwise to set on foot a policy of individual concessions
to industries, without laying down any general principle to guide and
limit them ; one concession of this kind involves an incalculable sequence
of others, and the eventual loss of income is likely to be very serious.
‘We do not, of course, entirely bar the idea of individual concessions, and
we shall indicate later the lines on which we think these may be safely
given. But if existing inequalities are redressed on the basis that we
have suggested, the necessity for such concessions will be less. We may
draw attention here to the substantial rise in the price of raw products
and in running expenses, which is likely to continue’in many cases for
long after the war. This is an added argument in favour of the reconsi-
deration of the existing low rates for moving freight to the ports. We
are aware that in 1916 these rates were raised under the general orders
of the Government of India, apparently with the idea of maintaining,
so far as possible, the distribution of traffic reached by past competition,
while restoring to some extent the rates which that competition had
reduced. The position should, however, be examined again from a wider
standpoint than that of war time, and in estimating the effects of rating
the criterion should be what the traffic can stand over its whole j journey
to the port of foreign destination.

273. We have pointed out above that one of the immediate causes
ofocts o for the low port rates was the competition
m‘{.m rlllway pollcy between rival railway systems, which led thgm
n rates. to look on some questions from an unduly in-
dividualistic point of view. Another instance
of this attitude lies in the  block rates,’ or higher mileage charges for
short lengths imposed on traffic moving from a station near a junction
with another system towards the junction, in order to travel a much
longer distance over that other system. Similarly, when ‘scale’ or
‘ tapering ’ rates are charged, which involve a reduction of mileage rate
increasing with the length of the lead, each railway treats the length on
its own system as the sole basis for its charges, irrespective of the total
lead, and a consignment which divides a journey of 300 miles equally
between three railways only obtains the mileage rate applicable to a
lead of 100 miles. ‘Terminal’ charges are also sometimes used for a
gimilar object, viz., to extract as much as possible from traffic which will
presumably travel a greater distance over a foreign line than over the
line of its ohgm There may be justification for these expedients in
many cases, but it would appear that they often affect traffic undesirably.
They have accentuated inequalities, and have, on the whole, tended to
operate to the disadvantage of internal traffic and, therefore, of Indian
industries. We think that railways should accept the principle which
is followed in some other parts of the world, that a consignment travelling
over more than one line should be charged a single sum based on the
total distance, any special claims for extra cost incurred by a particular *
line in handling shott-length traffic being met by the grant of suitable
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allowances or of a suitably larger share to the less favoured line, when
dividing the total payment between the railways concerned.

274. An incidental effect of the policy that has stimulated traffic tc;
atd from the ports has been the congestion o
The ?n'&“'m Indus- 0 Justries in port towns. The same advantage
of favourable rates, granted to a less degree at
other important traffic centres, has had similar, though less marked,
results in their case also. We have found it necessary in Chapter XVI
to comment at length on the serious labour difficulties created by the
concentration of industries in certain centres, and we think that the
railway rate policy which we have recommended would help to diffuse
and decentralise industrics, and thereby increase the availability, the
comfort and the eflictency of labour.

275. We have suggested an examination of the desirability of raising
the existing low rates on raw materials for
“:nﬂlp‘;'lm?mwm!“ export ; we think it equally necessary to do the
same in the case of manufactured articles or
materials imported. We may quote, without entering into details, the
instance of sugar, the increased import of which coincided. with the
reduction of rates brought about by railway competition. Relevant
points for consideration in such cases are how far the reduction benefits
the ultimate consumer, or is appropriated, by the manufacturer or
middleman ; and whether any of these persons really needs the con-
cession. We would, however, point to the necessity of one exception to
this principle in the case of imports. Machinery and stores destined for
industrial use in India should be transported at the lowest rate possible ;
this ‘will repay the railways many times over in subsequently increased
business in other ways.

276. There are other difficulties affecting industrialists, of which we
received complaints. The shortage of wagons,
the inconvenient routing of traflic, unnecessary -
breaks of gauge, losses from careless handling or
from dishonesty, the question of risk notes and the like were frequently
mentioned to us by witnesses, and are commonly discussed in the press
by business men and by bodies interested. Into the merits of these
questions we are neither prepared nor desirous to enter ; but we are
sure that the more effective representation with the Government of India
of the. industrial and commercial interests of the country by a depart-
ment charged with the task of developing an active policy of stimulation
and improvement, cannot fail to do good to the country and, therefore,
in the long run to the railways also.

277. We recommend for the serious consideration of Government the

R of Indus- suggestion that this representation might be
'”‘“‘I ¢ “ﬂ’l n ndus-  ;ncreased by uppointing a commercial member
il ment .,"ll,t,';u‘_ of the Railway Board. But it is well to add
. that the power of control possessed by the
Railway Department over the railways is limited by contracts in the case
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of company lines and so long as these subsist, the only action which the
department can take is by way of argument or influence.

We have already stated that there will be more than one class of
considerations to be taken into account in déaling with the future rail-
way rate policy. In dealing with questions of overseas trade and the
effect of a change of rates on the ability of Indian products to compete
at the-place of consumption with those from other sources, the Railway
Department will doubtless be assisted by the department of Government
in charge of commercial interests, which will have the advantage in
future of a more efficient system of commercial intelligence, linked with
that which is now being elaborated for the British Empire as a whole.
In the settlement of railway questions affecting the requirements and
production of Indian industries, the proposed Department of Industries
should have a voice ; and the provincial departments which we have
suggested, with their industrial boards, would often take the initiative
in such questions. No such organisation for the representation of local
industrial interests and the effective presentment of their wishes before
the Government of India has existed hitherto, and it is owing to its
absence that the claims of industry have not, as a rule, been put forward
effectively and authoritatively. The interests of Indian industries and
commerce should, we thiunk, be represented at the Railway Conference
and ab the meetings of the Goods Classification Committee by appro-
priate officers of the imperial and provincial Departments of Industries,
and in particular by the Dircctor of Commercial and Industrial Intel-
ligence, as well as by representatives of British and Indian -commercial
bodies. We think it beyond our province to discuss how far, if at all,
the relations which exist between the railways and the Railway Depart-
ment of the Government of India would require modification to render
cffective the policy which we recommend.

278. We have, we trust, made it clear that we advocate no one-sided
How far individual policy of administering the railways as a means

ow ividual con-  f syhsidising industrics, irrespective of financial
°""°',': [‘,:'::.I{’": given considerations. We think, however, that favour-
able consideration should be given to new
industries, in cases whero the investigations of the Department of In-
dustries show this to be necessary, by the grant of low rates for a term
of years. But we would again repeat, that the abolition of inequalitics
which we recommend would undermine many of the present complaints.

Water I'ransport.

279. We have examined a number of witnesses regarding the question
of river transport, which is especially important in Bengal, Burma and
Assam. We were unable to arrive at definite conclusions. We fully
accept the desirability of the improvement of many of the existing
waterways ; but the matter really turns on the cost of the improvement
in relation to the results to be obtained in the case of each scheme, and
on the merits of these we are unable to express an opinion. We feel
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justified, however, in urging that the Government of India should take
up the question of improving the existing waterways, as we cannot help
thinking that, in the absence of a representative specially charged with
their interests, the vested interests of railways have prevented water-
ways in India from receivihg the attention that has been given to them
in other large countries with such satisfactory results. The proposal to
form a Waterways Trust was prominently brought to our notice at
Calcutta, and although we cannot give an opinion on its merits, the
prospective advantages seem to be such as to merit the early consider-
ation of Government. If our suggestion be sccepted, that the control
of communications should be separated from that of industries, the
simplified Department of Commerce should be in a position to give greater
attention, not only to the utilisation of existing waterways, but to their
improvement with tife view of increasing the number of channels of
internal trade.

We consider it essential that railway and waterway administrations
should work together harmoniously for the development of those parts
of the country which are served by both, and we commend this question,
together with that of coastwise freights, to the attention of the future
Department of Commerce. The effect of shipping freights, coastwise and
oversea, on transport, although we are well aware of its importance to
the trade of the country, isa matter in regard to which we do not feel
called upon to make any specitic recormmendations.

200



CHAPTER XX.
Industrial Finance.

280. A detailed examination of modern industrial enterprise in India
Attitudo of India il discloses the fact that, while during the last
of Indian cap half century there has been considerable pro-
fowards lat::;;t‘r'l.al undsr- gress in res}ll)ect of the investment of capitall), it
has been upon comparatively restricted lines and
there has been little enterprise in new directions. In consequence, the
major industries of India are few in number and have been till recently
chiefly confined to the textile.and leather industries and to mining.

During the last few years, however, there has been a very marked
broadening of the field of industrial activity, as exemplified by the estab-
lishment of the iron and steel works at Kulti and Sakchi, various Portland
cement works, the hydro-elcctric installations in Mysore, Kashmir, and
on the Western Ghats, and the extension of the use of electrical energy
to & number of large towns. A number of further schemes are to come,
and we may expect to see, in the immediate future, far greater utilisation
of the water-power possibilities of the Western (thats ; large additions

- to the existing steel works ; the creation of a group of subsidiary concerns
to convert the output of the steel works into manufactured products ;
the smelting of zinc and copper and the production of sulphuric acid on
a large scale ; the treatment of coke by-products and the production of
‘“heavy” chemicals on a modern basis; the manufacture of textile
machinery and mill accessories ; the building of steam and oil engines.
Some of these projects are under construction ; others have been fully
worked out and financed, and are ready to be taken up at the close of
the war ; others again arc being investigated by powerful interests.
There has been much development in mechanical engineering, due chiefly
to the increased needs of the extending railway system and to the general
growth of public and private enterprise. This movement has been, how-
ever, arrested by the war, which for a time rendered capitalists afraid
of new ventures, and has latterly made it impossible to obtain plant,
machinery and staff. -

281. We may now consider the extent to which capital to finance

Capital In the motussil,  2€V enterprises is available in India. On this

subject we have received a large amount of

evidence, an analysis of which yields the following facts. There is a

considerable accumulation of capital in India, and to this new savings

are being added every year. Some part of these savings is invested-

directly in the extension of industry. But we must again draw attefition
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to the vast differences in the economic conditions which prévail in different
parts of India. Banking facilities do not exist at all for the great majority
of agriculturists, and the co-operative credit movement is only in itg
infancy. Even where branches of banks exist in mofussil towns, they
do not unfortunately atttact the custom of the small trader or of the
agriculturist ; nor do either of these, under existing conditions, possess
the confidence of the banks. The often illiterate agriculturist views with
considerable doubt the deposit side of a bank’s business, while the security
that he can offer, though good of its kind, is, owing to his unbusiness-
like methods, far less tempting to a bank than the business offered by the
larger tenant farmers in other countries.

The agriculturist, the rural artisan and the small trader are financed
by the makajan, whe does not confine his dealings to money, but is often
also a purchaser of local products and a dealer in imported articles. He
either operates with his own capital, or is helped by a bigger man of his
own class ; and the latter often has dealings with banks on a consider-
able scale. The mahajan charges high interest ; landed security is good,
but is not easily or rapidly realisable ; debtors are uneducated and have
no idea of business methods or of punctuality in meeting their obliga-
tions ; their income is often precarious, depending as it does on the
nature of the season, ; and, partly in self-protection, the mahajan charges
a rate of interest which local custom readily tolerates. The larger
mahajans who finance landowners or regular traders, often lend money
on cheaper terms. But even they do not consider that organised indus-
tries, except a few well-known and well-established ones with the value
of which they are fully acquainted, furnish acceptable security, and when
they lend to others, they exact heavy interest. Itis only the smaller
industrialists who crave the assistance of the mahkajans. The larger con-
cerns go to the banks. :

282. Thus, except for the branches of presidency and joint-stock
banks and a few local banks, such capital as exists in the mofussil is
unorganised, and the transfer of money is a personal transaction between
the payer and the recipient. Therc are very many small towns, each
of which carries on considerable business under these conditions and
without the aid of banks. The volume of business would often be con-
sidered sufficient to warrant the establishment of a branch bank in the
cage of similar towns in Europe or America, where such banks sometimes
open only one or two days a week. But there is in India at present a
lack of trained bank employés, owing to the absence in the past of
facilities for commercial education and of any regular system of training

. Indians in banking work, while the country folk do not yet realise the
advantages to themselves of organised banking. For these reasons, the
extension of banking in the mofussil has been slow. Where, as in the
case of the Punjab, too rapid progress was made, it was attended with
grave risks and followed by disaster. There was mismanagement at the
headquarters of some of the banks, and many of the branches did little
but receive deposits.
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Those who invest their savings find few fields which are at once safe
and attractive. Investments in land by purchase or mortgage still
appeal most strongly to the Government official or professional man ;
and the farmer with spare funds cares for little else, except in a few parts
of the country where some form of industry, usually of a simple type,
has become recognised as a safe investment. The Post Office Savings
Bank attracts deposits from the intelligent middle classes in towns, in-
cluding Government servants ; and to some extent Government paper
also has found holders among the same classes, as well as amongst the
bigger landholders.

.+ 283. The employment of wealth by those agriculturists who' possess it
follows traditional Jines. In those parts of India where excessive sub-
division of land is not the rule, well-to-do agriculturists are found owning
a fair quantity of jewellery which is worn by their womenfolk, and they
kecp in addition « certain amount of rupees or sovereigns, a part of which
is used for the current expenses of their household and of their cultiva-
tion. The rest they hoard against anticipated future necessities or lend
to their neighbours. After the harvest, the money which they have lent
or expended on their cultivation comes back to them. This sgasonal
employment of money leads to two results ; the locking up of money
unproductively during the slack season, and a high rate of interest during
the busy period, because money can be used only for a few months, and
during these months it must earn a high rate of interest in order to yield
the average return which would normally he available from long-period
investments.

In some mofussil areas, sinall industrial undertakings are started by
individuals, family groups or syndicates. But a sense of business pro-
portion is lacking ; in certain parts of the cotton tract, the number of
ginning factories and baling presses is far beyond the requirements of
the crop ; and in the great rice-growing deltas of the Coromandel Coast
and in parts of Burma, the number of small rice mills established in
recent years has rendered barely profitable what was, at the outset, a
flourishing industry. :

284. We may now describe the state of affairs in the presidency
towns where a much larger proportion of the
Capltal It:'l:”n'tldoncy exchanges takes place thtgughpbalx:ks, and there
is greater readiness on the part of some sections
of the public to invest. The representatives of well-established firms,
Turopean and Indian, who have come before us as witnesses, generally
testify to the fact that they themselves experience comparatively little
difficulty in obtaining capital for any well-considered proposals which
they are able to put forward. The Bombay Advisory Committee are of
the opinion that the shyness so often attributed to capital in India does
not exist to a marked extent in Bombay city and probably not in the-
Bombay Presidency. But, speaking generally, and this remark applies
even to Bombay, there is a confplaint that the existing banking system
is too inelastic, and is insufficient to meet the needs of the country, and
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that, in respect of industrics, development is greatly retarded because the
banks refuse to advance money forlengthy periods on the security of
buildings and plant. However, in the words of the head of a presidency
bank :—* The business that a presidency bank may undertake is strictly
confined within certain limits laid down in the Banks Act, and the
underwriting of industrial capital and investing in, or lending on, the
security of shares in industrial concerns do not come within those
limits.” We have reccived evidence in favour of a relaxation of the
restrictions of the Presidency Banks Act which prevent loans from
being given for longer than six months, and require the security of two
names, Practically all the other banks of established reputation,
English and Indfan, work on morc or less the same lines, and the
attempt in the Punjab to introduce banking on industrial lines failed,
owing, among other causcs, to the attempts of the banks to finance
long-term business with short-term deposits, and to the fact that they
sank far too great a proportion of their funds in a single industry.
285. Whether in the presidency towns or in the molussil, the diffi-
culties in obtaining loans and financial assist-
T‘.Mnmll“inﬂmrl‘l?t.“ ance which are felt—and of the reality of these
we had plenty of evidence—are experienced
chiefly in the case of the middle-cluss industrialists, who are unable to
offer the security of approved names, or of stocks which could be readily
disposed of. Indians suffer in a special degree from this deficiency ; for,
among other reasons, they find it difficult to satisfy a bank, whose
directorate and superior staff are entirely European, as to their financial
position. In this connection it has been strongly represented to us in
some quarters that the inclusion of Indian directors on the Boards of
the Presidency Banks would promote the extension of their business
and increase the provisicn of facilities for Indian industrialists ; and we
put forward this suggestion for the consideration of the banks concerned.
There is no doubt that the small entrepreneur, whether industrialist or
trader, is hampered seriously by the lack of banks and of finance at
reasonable rates ; and that the cxtension of facilities has been far too
slow and too limited to meet the needs of the country. On the other
hand, such applicants for assistance are often unable to exhibit their
financial position in a form intelligible to a banker.

* 286. Such are the conditions of rural and urban finance ; and it is
hardly surprising that, taking into account the
general ignorance of industries, money for in-
vestment therein, whether on loan or by way of subscription to capital,
is not readily forthcoming and the wealth actually possessed does & very
small amount of work owing to its inactivity. There is a general demand
for Government financial assistance, though there is no unanimity as to
the form. which it should take. It is stated plainly that the provision of
Government funds for an industrial undertaking or a guarantee of in-
terest on the part of Government will attract investors, chiefly because
it is generally considered that when Govenrment gives assistance in this
form and assumes any part of the financial risks, it will examine the
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prospects of the undertaking and will be reasonably sure of success. In
the case of small industries, and of those that are new to India, witnesses
complained bitterly that the public are unwilling to invest, that sufficient
capital cannot be obtained from the friends and acquaintances of the
promoters, and that banks are unwilling to supplement the deficiency
or even to provide working capital. Money for such purposes can only
be obtained at a rate so high as to swallow up the profits of the venture.

The difficulty in raising capital for industries is mainly the measure,
even in India, not of the insufficiency or inaccessibility of money, but of
the opinion which its possessors hold of the industrial propositions put
before them. We have seen that deficiency in business experience and
practical knowledge of the technical details of an industry is often a
more serious handicap in the way of its promoters than lack of finance.
Thus we found in many cases that, where there were complaints of in-
ability to obtain sufficient capital there had been also initial miscaleu-
lations as to cost of buildings and plant, or as to the amount of working
capital needed. In other parts of our report we have formulated pro-
posals for placing technical assistance and business advice at the disposal
of industrialists ; we have now to sce whether it is desirable for Govern-
ment to take any steps towards rendering finance available, whether for
initial or working capital.

Industrial Banks.

287. Where industrial enterprise is in a healthy state, opinions seem
to be crystallised in the evidence tendered to us by the Bombay Advisory
Committee, who state, “ We favour the establishment of a central in-
dustrial bank or similar organisation with a large capital and numerous
branches, designed to afford financial support to industries for longer
periods and on less restricted security than is within the power or prac-
tice of existing banks. Such a bank would probably require a measure
of Government support, but should not be brought under rigid Govern-
ment control.”

The only instance of an industrial bank in India is the Tata Indus-
trial Bank, which was established quite recently and has not yet had
time to evolve a systematic policy in dealing with industries, or even to
illustrate the possibilities and difficulties of this interesting form of
financial activity. Our information regarding the British Trade Cor-
poration, which, however, undertakes other lines of business than in-
dustrial banking, is confined to the report of the Committee which recom-
mended its inception and to the many criticisms which have been put
forward in Parliament and in the public press on the report and on the
tel::(xixs of the charter, and no actual working experience is available as a
guide.

288. We have examined such material as we were able to obtain

) regarding the part played by banks in the in-
ml.:""‘,? i Gustrial development yc;f Jagun and Germany. .
In the latter case, a compendium of the
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statistical position will be found in a note by the Director of Statistics
printed among our records.* The characteristics of the great German
industrial banks are, briefly, the high proportion of their paid-up capitsl
to their total cash transactions; the readiness with which they finance
industrial and commercial business and participate in fresh industrial
ventures, by taking up and eventually selling blocks of shares in such
undertakings ; and, finally, the large extent to which they retain a
control of the industries and businesses which they finance, by appoint-
ing their representatives as directors. They have thus been able to
make such undertakings help one another and, therefore, the bank ; and
have at their disposal the wide range of technical knowledge and
experience of tltese assisted businesses to aid them in deciding on the
merits of further undertakings. It is alleged that behind these banks
stand the Reichshb3nk and the German Government.

We have recorded evidence on the Japancse banking system, which
explains the methods on which the large banks purport to do business.
We may consider, as a specimen of these, the case of the Nippon Kogyo
Ginko, a Japanese industrial bank, with a Government guarantee of
limited duration. The by-laws of this bank, which require Government
sanction, forbid the loan of an amount exceeding half of the bank’s
paid-up capital on urban land or industrial buildings ; its debentures
may not excced the value of certain securities held by it, or be more
than ten times the paid-up capital ; and the bank must not give loans
for longer periods than five years. We find thus in Japan a considerable
degree of State support and control in the case of banks which are designed
to assist the commerce and industry of the country. We were unable,
however, to form opinions of valuc on the effect of these methods in
actual practice, and, though we received some information regarding the
mutual support obtained by industries through the gilds, we have no
precise details as to the extent to which the local banks afford assistance
to small industries, a function whicl, so far as we could ascertain, is not
undertaken by the larger hanks.

289. We have now to consider what is the best class of agency for

_ the provision of initial and current finance for

mﬂ;‘iﬂ” ;’:r'“:;. l:::::: industries. The industrial trust or financial
ance of industries. corporation for the promotion of industries,

- which some witnesses supported, is, we consider,

in its nature too directly concerned in the success of particular under-
takings to be a suitable instrument for the general advancement of
industries, though a useful agency for furthering particular industrial
interests. The multiplication of eoncerns in any industry to which it is
already committed, will not be welcomed by it. The industrial bank,
on the other hand, if wisely conducted, is benefited by an increase in
the number of individual undertakings, and it can to some extent pre-
vent their extension beyond the safety point. It is true that in a country
like India, where & wide industrial basis does not at present exist, the

* Minutes of Evidence Vol. V.
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gpecialised business opinion and expert advice required by industrial
banks are only available to a limited extent ; but the latter can be, to
some cxtent, provided from the Government establishment which we
have proposed, subject to the conditions laid down in paragraph 127
of Chapter IX. We are not blind to the danger§ which attend the giving
of advice on an industrial proposal by the Government officer or depart-
ment ; but we feel confident that the successes will so greatly outnumber
the failures, that the general results of such a policy will be advantage-
ous. It is impossible for a bank to retain in its permanent employment
a sufficient number of first-class experts to advise it on a great diversity
of new industrial undertakings, while, if it confines itself to financing
those as to the soundness of which it is able to satisfy itself, its activities

* will be too restricted to enable it to earn a profit on its necessarily large
capital ; and it may even have to limit its investients to so small a
number of industries as to endanger its own stability. It appears to
follow that an industrial bank with a sufficiently large capital to ensure
its safe working must, at any rate for some time, combine ordinary bank-
ing business with its industrial activities to enable it to obtain a return
on its capital. But it cannot be too strongly emphasised that, in such
a case, the clearest possible distinction must be drawn between indus-
trial finance and ordinary banking business. Share and debenture
capital and long-term deposits may legitimately be used for the former
purpose, but short-term deposits never ; and any attempt so to employ
them should be most strictly prohibited, if necessary by law.

290. Judging by the information-available from Japan and Germany,
an industrial bank can assist in the provision of initial capital, either by
examining proposals for starting new concerns and allowing their pros-
pectuses to issue with its émprimatur, or simply by providing them with
11]1]0ney. This again may be done either by loan or by the purchase of
shares.

The provision of working capital for industries that have been started
is undertaken by existing banks, but few of these lend money on the
security of plant and buildings, or reach the smaller industrialist who
most needs help, even when he can offer personal security or a lien on
actual goods. An extension of facilities to meet these cases would be
of the greatest assistance to small and middle-class industrialists.

What is required, then, is a bank which can keep in touch with small
industrialists, is able to estimate the prospects of a fairly extensive
range of industries, and possesses funds which it can afford to lock up
for a time in securities not readily realisable. A bank that is so equipped
will often be able, even if it has in the last resort to take over a factory,
to avoid much of the loss which such a course would usually entail on
an ordinary bank. It is clear that a limit will have to be placed on the
amount advanced on security of this kind, and this should be fixed with
special care in the case of money advanced towards initial capital. Plant
has, in some cases, a sale value which can be estimated with a consider-
able degree of certainty ; it then constitutes a fairly liquid asset.

. 218



291. We are of opinion, therefore, that an industrial bank should
possess a paid-up share or debenture capital high in proportion to its
total business ; it should observe the usual precautions in not allowing
too large a share of its,funds to be used for the benefit of any single
interest or group of financially inter-dependent interests; its loans on
plant, buildings and land should be carefully considered and should be
limited in each case ; the larger portion of its industrial business should
be confined to the provision of working capital ; it should provide initial
capital with caution, at any rate during its opening years, and should
not itself at first attempt to float companies, though it may advise and
assist in other ways persons who propose to do so. The main factor of
safety in an industrial bank is the judicious limitation of each class of
business to its propgr proportions.

292. We have shown that the lack of financial facilitics is at present
one of the most serious difficulties in the way of the extension of Indian
industries, and we believe that industrial banks, especially under the

improved conditions towards which the measures
mmmtp%m" proposed by us are intended to lead, would be a
potent means of removing these difficulties and
of affording help to industrialists. The Tata Industrial Bank has recently
started, with a large capital raised without Government assistance ; but
we think that there is still ample room for other institutions, especxally
of a type designed to afford assistance to smaller industrial undertakings.
Although, as we shall explain below, there will be cases, particularly at
first, in which direct Government assistance should be given to indus-
trial undertakings, we are of opinion that work of this kind can be per-
formed more suitably by private agency, and that Government should
hand over all such business to suitable banks as soon as circumstances
permit, and should frame its policy with this end in view. We consider
that the establishment of industrial banks working on approved lines
is of sufficient national importance to justify Government assistance ;
but we do not feel that we have sufficient material before us to enable
us to formulate a definite scheme for industrial banks, whether of pro-
vincial or imperial scope. We ask, therefore, for the appointment at
the earliest possible date of an expert committee to consider what addi-
tional banking facilities are necessary for the initial and for the current
finance of industries ; what form of Government assistance or control
will be required to ensure their extension on sound lines as widely as
possible throughout the country ; and whether they should be of pro-
vincial or of imperial scope, or whether both these forms might not be
combined in a group of institutions working together.
Other Measures to provide Financial Facilities.
293. We recognise, however, that the adequate extension of indus-
trial banks will be a matter of time; and we
:R;‘&"’fm ‘::‘mfol'_e’"'.'g have therefore considered a proposal to meet
industrialsts. the need experienced by middle-class industri-
+ alists for current finance, a proposal which could,
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it would seem, be readily merged in any future system of industrial
banking. ~

As we have already explained, the banks have no convenient agency
for enabling them to ascertain whether the proprietors of small industrial
concerns are working on sound lines and possess a good reputation for
honesty and punctual payment. The proposal represents an attempt to
supply this deficiency and to bring such men more and more into touch
with banks of repute. The scheme would, in the first place, be confined
solely to industrial businesses with a paid-up capital of from Rs. 5,000
to about Rs. onelakh. The provincial Director of Industries, assisted by
his technical staff and by the advice of a commitfee’ of business men,

Jamong whom a representative of the lending bank might well find a
place, would examine the financial position and reputation of applicants
and their methods of manufacture, and would certify those persons
whose position was found satisfactory, as suitable recipients for a loan.
This would take the form of a cash credit for a definite period and amount
with a bank. Government would, under this proposal, guarantee the
principal sum lent with interest at a rate to be agreed on with the banks.
Any bank of repute would be allowed to participate in the scheme, and
applicants would select the bank with which they would deal, Suitable
limits, both maximum and minimum, would have to be fixed for the
cash credits. The rate of interest to be paid by approved applicants
would be a matter for Government to decide. The latter might perhaps
desire a rate somewhat higher than the rate guaranteed to the bank.
Some portion of this margin could then be retained by the bank for its
trouble, and the rest be used by Government as a set-off against possible
losses. TIf interest at a rate higher than the bank rate were levied, the
bank would find in this an inducement to take over an increasing share
of the business, free of Government guarantee. By doing this, the bank
would receive the whole of the interest charged, instead of having to hand
over some of it to Government. Similarly, if a certified applicant failed
to pay his debt, the bank would only receive from Government, in
addition to the principal, the guaranteed rate of interest ; and the bank
would naturally do its best to avoid the loss of its share in the interest
in excess of this, by watching the way in which the account was operated
and reporting to the Director of Industries anything which showed that
action on his part was needed.

It is clear that the success of the scheme would rest almost entirely
on the qualifications of the Director and on the nature of the organisation
which he would have to create in order to determine the suitability of
applicants for help. We recognise also that, as a general rule, the task
of ascertaining the soundness of a concern asking for financial aid can
be best performed by a banker, and can only be undertaken by Govern-
ment at some risk.  But we have so strongly before us the difficulties
experienced by the middle-class Indian industrialist in obtaining financial
assistance from existing banks, that we think the scheme deserves con-
sideration, at any rate as an interim measure uatil industrial banking
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facilities can be extended. The same principles apply with even greater
force to any organisation for the supply of initial capital to industries.
294. Theré are, however, still likely to be cases requiring help,
which cannot for various reasons be reached
Circumstances in which by banks, and will need direct Government
assistance may be given  assistance. We have already indicated the
to large industrialunder-  extent to which Government should assist
takings. naseent industries Dby expert advice, by
experiment, by demonstration and pioneering ; and we may point
out that Directors of Industries and their staffs will often Dbe in
a position to agsist and advise small industrialists regarding the
keeping of their accounts, and the form in which they should place their
business position before banks from whom they wish to borrow. We
consider that preliminary investigation and expert advice by Government
will inspire confidence and render possible the starting of many industrial
enterprises, for which in existing circumstances private funds are not
forthcoming. But there will still, we recognise, be occasional cases in
which this will not be so, and more dircet Government aid will then be
asked for. The advisability of giving such aid depends on the extent to
which the starting of the enterprise in question will be of benefit to the
public, and not merely on its probable advantage to the promoters of
the industry. Thus, the starting of a new or the improvement of an
existing industry, when such a measure is required to supply an existing
deficiency in the interests of national safety, is clearly a case for direct
aid. There may also be a few cases where a new industry or process will
have such an important bearing on the economic development of the
country as to deserve (fovernment help.  Finally, it may even be found
that the extension of an existing industry to a new locality will benefit
local consumers or producers so markedly as to merit Government assist-
ance. We think that in the majority of instances private funds will
be forthcoming without direct Government aid, to finance proposals put
forward under any of the above conditions, if Government advice and
technical assistance are freely utilised. But where private enterprise is
unable to obtain funds without GGovernment aid, and where, with such
aid, prospects are promising, we think that, in the circumstances des-
cribed above, it should be given. Financial aid of this kind, if for under-
takings required in the interests of national safety, should be solely a
matter for the Imperial Government ; in other cases, it should, subject
to their general powers of financial sanction, be within the competence
of Local Governments, where they possess the necessary expert staff.
In practically all cases of Government aid to an industrial enterprise,
action is necessarily to some extent experimental, and favourable results
may be of great importance to future undertakings as well as to Govern-
ment. We have noticed that in a few instances in which Local Govern-
ments have granted aid to industries, conditions were not so arranged
ag to permit of reliable inferences for future guidance being drawn from
the results attained. [t is, therefore, essential that, with due regard to
the interests of the undertaking itself. any. such-experimental measures
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should be as far as possible crucial, as regards both conditions and scale
of working. Principles will be thus ascertained and a definite policy
established, which should render possible a still further degree of dele-
gation in favour of Local Governments.

«

295. Government assistance may take the form of guarantees of
Nature of Government  Cividends of loans of money, or of undertakings
financial assistance to  to purchase output, as may appear most suitable
large Industrial under-  in cach case. Thus guarantees may- be appro-

takings. priately given in the case of large industries, in
which the dividend-earning stage is likely to be reached only after a
comparatively long period. As a general rule, any sum paid by Govern-
ment by way of guarantee should be refunded from the subsequent
profits of the enterprise, when these have reache@ a certain predeter-
mined percentage’; and the guarantee should be only for a limited
number of years, and at a somewhat higher rate than that which Govern-
ment paper can be bought to yield. Loans are especially suitable in the
case of concerns with assets of a comparatively liquid nature, but need
not be-confined to these, if Government is fully satisfied as to the pros-
pects of the undertaking. Agreements to purchase output may be freely
given to concerns manufacturing articles not previously made in the
country, and, in other cases, with greater caution and with due regard to
existing interests in India. Such agreements should be limited in point
of time, and should be accompanied by suitable conditions as to quality
and price. The output must, of course, be of articles which Government
requires for its own purposes. There may be a few industrial ventures
which Govermment may consider of importance to national safety, but
does not desire to undertake by its own agency, though it thinks it neces-
sary to have a continuous and effective voice in their management. In
such cases, especially where sufficient private capital is not forthcoming,
Government might contribute directly towards capital resources as a
shareholder. The general effect of the measures suggested will be
greater and will be in the direction where it is most needed, if ventures of
moderate extent receive preference and the requirements of comparatively
undeveloped districts are not overlooked.

296. Before giving assistance which involves a charge on the public
funds, Government should satisfy itself regard-
ing the financial status of the promoter and the
economic and technical aspects of the proposed
industry. The latter information may be collected either by Govern-
ment or by the promoters, so long as the agéncy employed is of a nature
to command confidence. Where any form of Government financial
assistance is given, we consider it desirable that Government super-
vision should at least include audit and inspection, and that it should be
secured by suitable agreements that the objects aimed at by Govern-
ment will be fulfilled ; also that, where guarantees are offered, unfair
encroachments on the earnings of the undertaking should not be per-
mitted to other interests.

Government supervision
in such cases.



297. In certain cases it may be desirable, cspecially in the early stages
Apvolntment of Govern- of an undertaking, to appoint a Government
PRt dirsctors, ditector, who need not, however, be an official.
We realise that in the case of railways, where a
well-established policy,has been developed as the result of years of
experience, & Government director can safely be allowed to exercise the
power of veto ; but in the case of commercial companies, where prompt-
ness of action is essential, Government interference, unless on carefully
adjusted lines, would be liable to cause delay, leading to very serious
logges. Ordinarily,.therefore, we consider that the functions of & Govern-
ment director should be limited to reporting to Government the action
contemplated or takensby the company where it is of a nature demahding
Government attention and that he should not have to refer such action
for sanction,
298. We consider that, where industrial undertakings receive Govern-
ment aid, eg., by way of guarantee or sub-
Ralsing ::#m:.m alded seription to gha,reyca.pi{al, tl%e‘;r capital should
T be raised in India in rupees. In order to secure
that the opportunity of subscribing to such undertakings is fully open
to all classes of the public, we think that Government should control
the allotment of shares, for example, by formulating rules designed to
give an opportunity to small investors of joining in industrial enterprise,
and to induce the Indian public to take any interest in industries.

299. Similarly it is desirable in such cases for Government, so far as

Undortakings by companies the circumstances admit, to obtain some quid

ortaking " pro quo for its assistance, which may take the

in “o:‘nm":als'&:n:". formq of an undertaking to sell certaix}; products

to Government at & favourable rate and within

certain specified limits of quantity, if required ; to give priority to Gov-

ernment orders in certain circumstances ; or to accept a certain number
of apprentices.

We wish to make it clear that the foregoing remarks are to be taken
in the nature of general suggestions ; rigid prescriptions are undesirable,
seeing that in the early stages of a new policy the activities of Govern-
ment must naturally be regarded as experimental, and should therefore
not be unduly fettered by hard and fast rules, the object in view being
to foster industries with the minimum amount of Government assistance
or interference.

300. There is a general consensus o(f?r opinion that there should be no

limitation on Government aid to a new enter-
":%;"“' In Wmunnmlm ion rise, on the ground of its competing with an
forsign gstablished external trade. petine

301. Assistance may also be given by way of loans to small or cottage

Spactal racommendations industries and to co-operative societies. This

nmln,‘munmm class of loans should be made by the Depart-

smalt and  ments of Industries to persons or bodies whose'

cottage Industries: financial position and character are found on
2 )



local enquiry to be suitable. Other forms of security than landed pro-
perty might be accepted, but in such cases & stipulation should be usually
made that applicants should find a fair percentage of the total outlay
fram their own resources. The advice of the members of the Board of
Industries or of its local or special committee as to the financial standing
of an applicant for a loan would be of value and would usefully supple-
ment local enquiries. We have already stated that all schemes for
Government loans to industries should be worked with the object of
handing over the business to a suitable banking ageney in due course, .
and the interest on these loans should accordingly be fixed at & rate
which would render this course possible. .

It should be a condition of the loan that it should be spent on approved
types of plant and the department itself might; when desired by the
applicant, purchase the plant. There are numerous types of plant suit-
able for the purposes of agriculture or of small industries, which ¢ould .
be made available by Government on the hire-purchase system. This
system has already been followed with some degree of success in Mysore
by the State Department of Industries, and by private concerns else-
where. We print as Appendix M the rules for hire-purchase in force in
the Mysore State, as an instance of & mechanism which experience has
shown to be efective.

302. We consider that some maximum limit must be placed on the
amount of individual loans advanced and on the value of plant supplied,
under this system, but it would be for the Local Government to determine
the figure to which the powers of the Director of Industries should extend.
We are further of opinion that advances of this kind, whether in cash or
by way of hire-purchase, should be made under a special Act providing
suitable means for the recovery of outstandings. In the absence of such

- provision, the difficulty of recovery will tend unduly to restrict the giving
of advances. The Land Improvement Loans Act and tlie Agriculturists’
Loans Act do not cover the granting of loans for purposes unconnected
with agriculture, nor do they permit of the loan taking the form of plant
made over to the recipient on a hire-purchase system. For these reasons,
we think that fresh legislation would he required.



CHAPTER XXI.

Provincial Departments of Industries.

303. We have shown in preceding chapters that the economic develop-
ment of India has been very incomplete, and
Rmﬂhm Previous 4ot its numcrous deficiencies have loft her
exposed to disadvantages and dangers from
which a proper organisation of her resources and workers would make
her free. Tfus end cannot be achieved, in the peculiar circumstances
of the country, without the adoption of a national policy of industrial
improvement, covering a number of parallel lines of advance which
have been explained in detail. We have drawn attention to the necessity
of technical and industrial education, and we have recommended a
comprehensive scheme to meet the needs of the leading industries. We
have indicated the extent to which the country suffers at present from
the lack of organisation among scientists, and we have made general
suggostmns for remedying this deficiency. We have pointed out
" the improvements which require to be effected in the Agricultural and
Forest Departments and in the Geological Survey, to make them
more useful to industrialists and to the country generally. Agriculture
is our most important industry and, if conducted on more efficient lines,
it will not only supply a greater range of raw materials to industrialists,
but will'set free some share of the labour which it is at present employing
in a wasteful manner. We have discussed the sources of power which
exist in India and have made suggestions for their more economical
and efficient utilisation. Perhaps the most important of our proposals
are those relating to industrial experiment and research, and to technical
assistance and advice to industrialists, and we have explained in some
detail the different forms that these must take in the case of both cattage
and larger industries. The organisation proposed for the aid of the
former will require to be supplemented by a system of finance by Govern-
ment and by co-operative agencies. To meet the financial needs of the
larger industries we have made separate suggestions. We have proposed
that the purchase of Government stores should be conducted in a way
which will encourage manufactures in this country, and we have also
pointed out the necessity of an improved system of commercial and
industrial intelligence. We have made a number .of incidental sugges-
tions regarding such matters as transport, land acquisition and” the
mining rules, which will, we hope, smooth the path of industrial
progress. We have di he g 1 position of industrial labour
in India, and have tried to show in what ways its efficiency is affected
"by the surroundings in which it lives and works, and how far these
can and should pe improved. *
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304. To carry out these suggestions in the first instance and to
maintain the ground won, we require a specific organisation, properly
equipped for the purpose, whose duty it will also be to keep a constant
watch for industrial developments abroad that may menace the interests
of India, and to see that such assistance as can be afforded is not lacking
io our industries in their struggle against outside competition. We
must emphasise the extensive nature of these proposals, each one of
which will invelve heavy responsibility in direction, which can only be
discharged with the aid of the best expert advice, executive work on a
wide scale requiring a numerous staff for its performance, and the expen-

- diture of large sums both by Government and the industrial public.

We are proposing measures designed to assist existing industries, in
which many erores of rupecs-are invested, and to build up new ones
which may become of equal importance, with the object of making India
self-sufficing both in respect of her industries and of the expert staff.
which they require. These far-reachigg aims can never be achieved
without a great effort, in which both the Government and the people
must fully co-operate; and for this co-operation we have provided.
So far as Government is concerned, the main share of the work will fall
to provincial administrations, but in the interests of economy and
efficiency alike, somo important dutfes will have to be performed by the
Imperial Government, and the latter will, in any case, be responsible for

- the success or failure of the policy, of which it must assume the general
direction.

305. We have already indicated the shares that will have to be borne

) in this work by the Imperial and Local Govern-

Shart o el M ments, vespectively. The control of technical

dustrial policy. and industrial education, except in the case of

two central institutions, one for the highest

class of instruction in engincering, the other for metallurgy and mineral

technology, for which we think a necessity will sooner or later arise, will

lie entirely with provincial Governments, though we contemplate

certain advisory functions being performed by imperial agency, to ensure

this form of education being maintained on sound lines and to avoid
the numerous errors of the past. .

By far the greater number of the members of the Chemical Service,
which is the one most intimately concerned in industries, would according
to our recommendations be placed under the orders of Local Govern-
ments, and the Imperial Government would then be concerned merely
with questions of the recruitment, promotion and distribution of the
staff, and with fundamental vesearch. We have proposed no alteration
in the existing allocation of responsibility in respect of the Agricultural
and Forest Services, nor in the case of the Geological Survey. 1In Chapter
XIV we have shown that a limited number of special cases exist, whers,
in the interests of economy and efficiency, the initial measures must be
taken by the Imperial Government. But in most cases this work would
be done by provincial Governments, who would, as & rule, be responsible -
for the practical application of the results of investigations, whether



sarried out by themselves or by the Imperial Government. We have
proposed that commercial and industrial intelligence should be collected
and utilised in the first instance by the provincial Departments of
Industries, which would ttansmit the information to the Director of
Commercial and Industrial Intelligence. The purchase of stores would
be dealt with initially by provincial departments, but there are certain
important materials which must obviously be purchased by a central
agency, and this will, in any case, be required for the distribution of
provincial demands that cannot be satisfied locally.

The administration of certain Acts and rules affecting industries,
such as the Factoriel Act, and the Mines Act and Mining Rules, should be
controlled by an imperial department, as at present, to avoid inequalities
of treatment which would operate unfairly on industrialists in different
parts of the country, though the necessary executive work would
continue to be done entirely by Local Governments. In respect of
financial aid to industries, we have proposed that loans to cottage and
small industries, when necessary, may be made by Local Governments ;
while we think that larger-scale finance must be for the present ptovided
by private agency, though we contemplate the grant of Government
assistance in special cases. The welfare of industrial workers must be
entirely a provincial concern.

Departments of Industries have been formally sanctioned by the
Secretary of State in some provinces (Madras and the United Proviuces),
and in most others tentative measuves of a similar chavacter have heen
taken by local administrations.

We think that the recapitulation of our propusals, which we have
given in ‘this chapter, will show that the responsibilities of provincial
Governmentsin respect of industries can be successully discharged only
through provincial Departments of Industries, which should be controlled
by Directors of Industries. In these conclusions we are supported by
the almost unanimous opinion of the witnesses who gave evidence before
us. .

) 306. The work of provincial Departments .
w°$.:§'3"}ﬁ'u‘s'tﬂ:{’"' Kf Industries should fal,)ll under thepfnllowing
eads :—

(a) The direct encouragement of industries, including a large share
in industrial research work, the provision of technical advice
and assistance to industrialists, the examination of applica-
tions for special concessions, and the grant of loahs to small
and cottage industries.

(b) The collection and distribution of commercial and industrial
intelligence ; the work of passing Government indeunts and
of purchasing and inspecting cgrtain classes of Government
stores ; the organisstion of markets for local products; the
conduct of special enquiries and industrial surveys; the

7 holding of industrial exhibitions and the management of
commercial and industrial museums. .



(c) The control of technical and industrial education. This would
necessitate the training of staff for, and the inspection of
industrial cchools ; the organisation and inspection of
apprentice classes attached to large works, and the provision
of the staff for the necessary theoretical teaching. The Direc-
tor would also have to take his share in the control of the
higher institutions for technical training. Funds for techni-
cal and industrial cducation would be provided from his

(d) The control of the staff employed for the local administration
of the Electricity, Factories and Beiler Acts; and the
furnishing of advice to Government on the industrial and
commercial aspects of the Mines Act' and of the rules for
mining leases and prospecting licenses : .

We desire to draw attention also to the necessity for some means
of exchanging information regarding the experience gained in different
provinces. Kven in respect of cottage industries this is necessary. We
found at work in the local weaving institute of a certain province two
types of looms, the use of which had been entirely abandoned, and for
good reasons, in at least three other provinces which had tried them.
We have made definite proposals to secure the exchange of information
in respect of technical and industrial education and of the purchase of
Government stores. As general measures, periodical publications,
occasional conferences, both general and sectional, and inter-provincial
visits scem the best means of doing what is needed.

307. We have further to consider what should be the relations of
the Director of Industries with the Agricultural
Relations of Department  gnd Co-operative Departments. With regard
o "":";’p':,'.,‘;.:h'_' other {4 agriculture, the functions of the Director of
' ’ Agriculture would naturally include the collec-
tion of intelligence of commercial value regarding the crops produced in
the provinee, which he should communicate to the Director of Industries;
though he himself should supply the tial information to the Direct
of Statistics. Agricultural engineering, including the demonstration to
agriculturists of small power plants, should be under the control of the
Director of Industries. In Bombay, where until recently (1918) there
.was no Director of Industries, this work was controlled by . the Director
of Agriculture ; a similar course is, it is understood, contemplated by
the United Provinces and Punjab Governments; and the Madras
Glovernment in 1916 placed the Pumping and Boring Department under
the Director of Agriculture. The absence or comparative inactivity
of provincial Departments of Industries can be the only reason for such
a course, Where a well-equipped Industrial Department is actively
at work, it seems a waste of ‘control to have one department putting in
power plant for agricultural work and another for other small industries;-
side by side in the same district. The work itselfis of a totally different
character from that which properly belongs to the Agricultural Depart-
226




“ment;, and valuable adaptations and improvements are not likely to be
forthcoming except from a technical department which can control
the work of industrial specialists.

- The connection of theeDirector of Industries with co-operative work
for industries has been discussed in Chapter XVIII. The intimacy of
the relations between industrial improvement and agriculture has been
emphasised in Chapter V, and we here again draw attention to the neces-
sity of the provincial departments in question beimg so co-ordinated as
to secure close and harmonious working between all of them. This, we
think, may be best attained by placing them dircctly under the charge
of & singke high official, preferably a Member of the Executive Council.
It is clear that the functions of the Departments of Industries will be
both extensive and ingportant, and that they will involve a serious increase
in the responsibilities of Local Governments. Skilled control and an
expert staff will be required, and full co-operation with industrialists
‘and capitalists must be obtained. .

308. For-the proper control of its staff and the efficient conduct of
its work, the department should be supervised
P"m’:n;::';.:"m of by the Director,P who should be assistgs by a
- provincial Board of Industries, the members
of which should beappointed by Government, in some cases on its own
selection, in others on nomination by suitable public bodies. We have
attempted below to work out a scheme which would be suitable for
those provinces where a wide field of selection exists among persons
engaged in large-scale industries and commerce. But we recognise that
it may be desirable in other provinces, at any rate at first, to attach
fewer powers and responsibilities to the Board. .

Three main suggestions have been made :—(1) That the Director of
the department should be an executive officer solely responsible to his
Local Government ; (2) that the department should be controlled by a
Board of officials and non-officials, and that the Director should be its
executive officer and under its orders ; (3) that the Director should work
under the orders of the Local Government, but should be assisted by &
Board, of which he would be the Chairman. So far Madras has adopted
the first method, and the United Provinces the third. No province has
accepted the second proposal, and rightly so, as it seems to be unworkable.
There seems to us to be no doubt that the third course should be generally
followed. The Board should not be merely an advisory body liable
to have its suggestions disregarded by the Director ; for it will be difficult _
to get responsible and competent men to serve on such conditions. In
respect of all matters not specially excluded from its scope, it should
be consulted, and in particular regarding the framing of the budget, the
-expenditure of budgetted funds and the appointment and promotion of
the superior:staff, but discipline and ordinary office routine, as well as
such matters as the local administration of the Factories, Mines and™
Boiler Acts, should be left to the Director. Where the Board is in agree-
ment with the Director, action may be taken within the powers dele-
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_gated to the department by the Local Government; where they dis-
“agroe, the matter should be referred to the authority to which the depart-
ment is subordinate. It is hardly necessary to add that the Director
should not submit proposals to Government regarding questions in which
the Board is concerned, without consulting if.
309. Some diversity of opinion exists as to the composition and
strength of the Board. We consider that it
Oomposition nasrength  should be mainly non-official. We do not
" . think that. it should be used to co-ordinate the
work of the variouis other departments of Government which will come
into intimate contact, with the Department of Industries, such as those
controlled by the Director of Agriculture, the Registrar of Co%perative
Societies, the Conservator of Forests and the Chief Engineer. In our
opinion, the Board should be a link between merchants and manu-
facturers and the executive authorities of Government who deal with
their interests. It is, we think, worth while to recommend specially
that adequate provision should be made for the representation of financia]
interests by the managers of banks or branches of banks established in
the province. The post of Secretary to the Board should be filled
by an appropriate officer of the Department of Industries.

The Board should be a small body, the size of which should not be
less than six or more than twelve, according to the province. In the
case of a Board appointed from the business community of & province,
it would hardly be possible to appoint more than a single member with
a knowledge of a subject like hand-loom weaving ; and such a member
might not be helpful in respect of other matters. The Board should,
therefore, have power to co-opt members for temporary or special pur-
poses and to appoint standing or temporary sub-committees, including
persons from outside its own number, to deal with special subjects.
We thiuk that the development of the department would be facilitated
by the formation of local or district committees which would be able to
diffuse industrial information and would report to the central committee
regarding matters of local interest. Further these committees should
prove a powerful means of exciting throughout the province an active
interest in the work of the department.

310. It might be desirable to offer fees to the members of the Board

Payment of : and of the sub-committees and to grant them
ayment of membors of  travelling allowances for attending meetings.
the %&‘f'“’"’ This course is commonly adopt:;jlgnot onll;%n
the case of the directors of limited companies,
but also of the members of Port and Improvement Trusts.

31L. The description which we have given elsewhere, and in particular

in Chapter XIV, of the duties which the Director

leﬂmnmr will have to perform, and the proposals which

. . we have made in this chapter regarding his

edministrative position and the working of his department, will show

that he must be a man with special qualifications, These include, in
28



the first place, business sense, i.., the capacity of appreciating the
technical features of industries in their bearing on commercial possibilities,
and the ability to form conclusions as to the commercial soundness ofa
scheme worked out by & technical expert ; the power of organisation ;
familiarity with the pusactical handling of economic questions ; and
local knowledge. If sucha man be also an expert in any industrial
branch, this will be a great advantage. Men of the above type may be
found either in Government service or among the commercial community.
Officials will probably be somewhat deficient in their appreciation of the
business aspect of industrial propositions and in their capacity for
business management. Those of them who do mot possess technical
knowledge will b unable to add to or improve the suggestions of their
technical staff; and it is not likely that they will be able to initiate new
industrial proposalse Non-officials may or may not possess expert
teohnical knowledge ; but they are less likely to have wide local know-
ledge, while the best men among them may not be willing to accept the
comparatively limited prospects of Government service. Our remarks
in this chapter have special reference to the initial appointments, which
will give'rise to the greatest difficulty. Later on, Directors will be
provided from the Imperial Industrial Service, if our propesals in Chapter
XXII be adopted. For the first appointments, power of organisation
must be recognised as a factor of special importance. If, then, a properly
qualified industrialist or business man is not forthcoming, the balance of
advantage in these cases is in favour of the selection of the Director from
one or other of the existing services. But no undue delay should be
allowed to elapse before replacing a non-technical man by a suitable
member of the Industrial Service.

312. We recommnend that the relations of the Director and the Liocal

Government should be as direct as possible,
Rolations of Dirsctor with 5y end which may be effected by giving him

the position of Secretary for commercial and
industrial subjects. Proposals emanating from his department will
already have been scrutinised closely by the Board of Industries; and
it seems an unnecessary addition to have these further passed under
review by Secretaries with no special knowledge or experience of the
subject, though they should of course be examined in the Financial
Departmnent of the Secretariat and by the Secretaries dealing with other
departments which may be affected by the proposals.

We have considered the arguments put forward on the other side.
Some of them have been recapitulated in a parallel case in paragraph 48
of the Report of the Public Works Department Reorganisation Committee.
But with reference to the views therein expressed, we think that the
Director of Industries and his Board, dealing as they do with the economic
snd business aspects of a proposal as well as with its technical features,
will not be exposed to the risk of taking a narrow departmental point of
view. - : . : S

We recognise also that, as pointed out by the Public Works Depag

" ment Reorganisation Committee, the head of a department who is also



a Secretary to Government, may be to some extent prevented. from
touring. But we think that this .objection has been overstated:
Although the touring work of the Director of Industries is important,
it is confined to the area of a single province, and his tours need not,
owing to the nature of his work, be so.proldnged as those of a Chief
Engineer. Cases can reach him by post and be returned by him without
undue delay ; and between his tours he will have ample opportunities
for personal discussion with the Member in charge or the head of the
Government. He would, in any case, require, except in the smaller pro-
vinces, the assistance of a Deputy Director, who should be an officer as
far as possible of the type which we have indicated as required for the post
of Director, and this assistance would set him free from' routine
inspections. :
We have also scen it urged that the scrutiny 6f a proposal by the
" Member in charge (or the head of a local administration without a Council
government) and by his Secretary should be looked on as a single adminis-
trative act, performed for the sake of convenience by two separate
persons. In practice, however, this arrangement involves noting by the
ministerial subordinates of the Secretariat and by Under Secretaries,
with a consequent waste of time; and we are of opinion that, if the
Director of Industrics and the Advisory Board do their duty properly,
the case can be put before the responsible head as adequately as by a
Secretary ; while in the cases that the Secretary at present sanctions on
his own responsibility, the Director should himself have the necessary
powers. A large proportion of the proposals sent up by him ‘will be of
a nature that should be decided on purely commercial principles ; and,
with the opinions of the Director and his Board to help him, the respon-
sible Member of Government should have ample materials for coming
to a decision. The cases referred should not be numerous, if proper
delegation of powers is cffected.
313. We have already drawn attention to the difficulties that will
. face a Local Government in selecting a suitable
3"'%%“"““’ o nan to fill the post of Director, especially in
the case of the first appointment ; and these,
together with the important influence which the personality of the
Director will exercise over the tone and methods of the department,
warrant a substantial rate of pay, sufficient to attract a good man and
to retain his services for a reasonably long period. The Director, at
least in all but the smallest provinces, should be a man with long Indian
experience, which should probably not be less than 15 years. Sucha
man, if in the Indian Civil Service and of abilities above the average—and
- these will be needed in such a post—will be in receipt of not less than
Rs. 2,000 & month. Members of the other services would be drawing
somewhat lower pay. A man who has started in commercial life without
family or other interest would at that time probably be a junior partner
in & business house, with prospects of a largely increasing share in the
*codéern. We have already stated that the Director of Industries should
hold the full status of a Secretary to Government. These considerations.
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gseem to us to justtfy in the provinces of chief industrial importance,
suclt as Bengal, Bombay and Madras, a salary of Rs. 3,000 a month,
which might, in the case of 8 man taken from an existing Government
service, be reached by incremental stages starting at a figure based on,
but somewhat exceeding, his salary in the regular line, and graduated
50 &8 to reach the maximum in about 5 years. Further prospects in the
Jimperial department also await a successful provincial Director. In the
case of t%es less important provinces, the maximum salary might range
between Rs. 2,000 and Rs. 2,500. We recognise that the nature of
the work will vary greatly from province to province, and that
the possible sougces of recruitment will be numerous. We therefore
think it undesirable to do more than indicate generally the limits of salary
likely to be found saitable, leaving the Local Governments to work out
their initial proposals to suit inidividual cases. To secure really out-
standing men for the first appointments, it may prove necessary to give
. specially favourable terms, even in advance of those suggested above.

314. A Deputy Director would be required at first in only the larger
Salaries and duties of other PTOVinces; and he should receive a salary,
officors of the Department which might suitably be incremental, begin-

of Industries ; Deputy  ning at Rs. 1,000 and rising to Rs. 1,500.
Dirsctors. Deputy Directors may, in the first instance, be
recruited from Government services or from the commercial community,
and later from the Imperial Industrial Service, as explained by us in
the following chapter.
315. The industrial engincers who would be required in the pro-
vincial departments would be concerned mostl

Industrial Engineers. . "the erection of small power plants and é
advising on the erection of machinery in factories ; specialist knowledge,
where needed, would be provided, as a rule, by seconding special men
from the cadre of the Industrial Service or by temporary appointments.
“They must be good all-round men with a wide range of practical experi-
ence. Men of the class required should be recruited in the first instance
as explained by us in the next chapter, but they will need training and
- practical experience before they are fit to be placed on responsible work,
As we point out there, the engineer staff should form the basis from which .
our proposed Industrial Service will be built up, and for exceptionally
qualified men there would be prospects of rising to administrative rank.
316. The work of Chemists in the provincial departments will be
. Ghemists. mainly of an analytical character, and men
. with adequate qualifications  can be obtained

on salaries of Rs. 300 rising to Rs. 500. )
-817. To carry on the current duties of the Department of Industries

throughout the province, it would be necessar

Glrcls Omcers. to create a number of territorial charges, thz
gize of which would depend on the work to be performed. Each should
be supervised by a circle officer, whose diities would comprise the general
supervision of all but the most important local activities of the depart-



‘tnent. He would be its representative on the spot and the channel of
communication between the people and the department. He would.
receive requests for assistance, make local enquiries, prepare schemes
and supervise minor works. He should mvarigbly be an engineer with
a general experience of industrial work. Such appointments could be
filled best by local men, who are more easily able to establish frindly
relations with the people and can tour more freely among them. Their
salaries should generally range between Rs. 200 and Rs. 700.

318. A senior office assistant on Rs. 500 or thereabouts & ould be
. required in all but the smallest provinces to
"f“mm” work collate and keep up to date the commercial
&lx_;éi industrial information furnished to or collected by the Industrial .
fepartment, and to supervise the office work in connection with the
checking of indents and the purchase and supply of stores.

319. We give below a statement showing the officers who would
Tabiler statement of stafr, Cconstitute the superior staff of a Department
of Industries in one of the larger provinces.
Some of these would be officers drawn from the Industrial and Scientific
Services, and the remainder would be either experts on temporary
agreements, or officers recruited for the local Industrial Service, whioch
each provincial department would require. The list is inclusive, and all
the officers comprised therein might not be required in any one province
at-one time. We have formulated in the next chapter our proposals for
the constitution of an Industrial Service, but, for the sake of convenience,
we have anticipated these by indicating in the statement the officers
who would ordinarily be members of that service.

Industrial Servieo. | Scentific Serviecs, Tocal Staf. cobetil
Director. * Professors  In | Circle officers, Super visor ‘Tanning,
technical  col- Erecting).
Deputy Director. lc%lu " and Superiutendents of | T Ulass.
1ndustrlal Engincers. feords up:: s :::l::nclmf;lia i SRR Silk.
who Wl uali-
TPrincipals of colleges. fled exper& n Dyes.
Insgestams of Fao the mmu{ut llndzu&; .
- ht In Ofls.
torles, ::{ool‘.m s
Flectrlc Inspectors. Junlor staff of tech- Metal working.
* Protessors fu_tech oo ot o
coleqes amt schiools. Electro-plating.
schools. mgcm- of
Hlers. Pottery.
Assfstant  Mecha: agplos.
nical Engineers. Cor

* Thess will be sometimes e timos Industlel cher ’ :
a4 Somante 1o ety s m: sogol Loy chemists, eto., and will act as experts



CHAPTER XXII.

_ An Imperial 'Department ot Industries.

320. We have already explained that there will be certain industrial
respons problems of importance common to more
..a::..m:c'. the mmyp than one part of India, which in each case
Government for the Indus-  iyvolve {he employment of a comparatively
trial pollcy of the country. )\ ) orous body of technical experts to investi-
_ gate them, it may be on a commercial scale, and to propound promising
solutions. These are sufficiently important and sufficiently correlated,
hoth in themselves and in the public mind, to justify special treatnvent,
and they involve interests which deserve separate representation in
the Viceroy’s Executive Council. They are more closely allied with
manufacturing industries than with the production of raw materials, and
we consequently see no reason for grouping them with Agriculture and
Rorests, which would thus remain, as now, associated with Irrigation,
the administration of Land Revenue Law, the collection of Land Revenue
and the control of the Veterinary Service.

It is thus a most important duty of the Government of India to
provide the machinery required to ensure the uniform development that
alone will make the country self-contained, both economically and for
purposes of defence. From this point of view, India’s most prominent
present deficiencies are the absence of provision for the smeking of metals
and consequent production of alloys, the manufacture of chemicals and
the utilisation of the by-products of destructive distillation of coal and
wood, the mauufacture of rubber, now exported in a raw state, the
preparation of foodstuffs for transport, the production of the better
qualities of leather and the utilisation of the natural wealth of the
forests for the recovery of drugs, essential oils and dyes. In addition
to the production of these essential materials, the organisation on a large
scale is also necessary of manufacturing operations for the production of
articles, many of which will probably not be undertaken in the near future
without some form of Government guarantee or suppert. This applies
especially to the manufacture of electrical machinery and certain special
forms of mechanical plant, such as internal combustion engines, machine
tools and heavy steel forgings. In most of these enterprises it is obvious
that only Government can be expected to give .an effectual lead.
Similarly, propositions for the dev t of hydro-electric power
involve concessions either for developmeﬁzt or distribution mdependenth'
_ of provincial boundaries and beyond the functions of Local Gov
" to regulate. We condier thkt our administrative proposals will meet

thege requirements without trespassmg on the rights and functions of
provincial Governments in connection, with their own local problems,
P i ) N




whether social, economic or industrial. In designing this central
machinery, we are not in any way reducing the authority of Local Govern-
ments ; for the programme of progress which we propose for them will,
if conscientiously undertaken, demand a groat, increase of effort and of
co-operation both on the part of the respective Governments and of the
peoples under them. We are not taking away responsibilities: from
Local Governments in order to centralise them in the Government of
India, but, on the contrary, are proposing additional activities for both,
especially the latter, which, according to the majority of our witnesses,
has been out of touch with the commercial and industrial needs of the
country. ’ .
321. The duty of supervising and stimulating such important inter-
ests, many of which are vital both on economic and gn military grounds,
could not fairly be left to Local Governments, as the whole programme
of industrial development must be framed on a national basis and, in
particular, to meet military needs which will vary from year to year.
Although some of these industries which are required for the direct
production of lethal munitions will presumably be carried on in factories
owned and administered by Government, by far the majority of them
«might more suitably be entrusted to private enterprise ; but, if the latter
are left to unassisted private enterprise, their development will be
unequal, and only those will be taken up which offer the largest and
quickest returns on comparatively small capital risks. Many of these
industries also flourish only in family groups, and, unless the State is
made responsible for the encouragemerit and maintenance of the econo-
mically weaker members of such groups, even the more remunerative
enterprises may be neglected to the detriment and possible danger of the
country. Experience of the past three years has drawn attention to the
fact that the requirements of modern civil and especially industrial life
largely coincide with the list of essential munitions of war, and that ques-
tions of defence are vitally connected with those of industrial develop-
ment. After the war, India will find herself face to face with nations
struggling to recreate their wealth and to emerge from the economic
morass into which they have been plunged. All industrial problems will
then assume an enormous importance for this country ; and without wise
guidance and the wholehearted and energetic prosecution of a strong
constructive policy, India cannot possibly become strong and self-
supporting, and cannot possibly fulfil her duty to herself and to the
Empire. b
We have proposed in this report an extensive scheme designed not
only o remove the existing industrial deficiencies that threaten national
safety, but to strengthen and enrich the country as a whole, by providing
it with the necessary equipment for increasing its powers of production,
A necessity therefore exists for a central authority organised alike for
the general control of this policy, and for the actual execution of such
parts of it as we have showh cannot be suitably gndertaken by Local
Governments. No avoidable delay can be allowe" to occur in the pro-
secution of this policy, and care must be taken that progress must be 6n
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even and continuous lines, and dangerous gaps avoided. These functions
can only be parformed by a special dopartment of the Imperial Govern-
ment,. i
3922, The Imperial Dbpartment of Industries would control the
administration of the various Acts with which
N‘“"“I;":.’tﬁ:_’"‘ it is concerned, and would be responsible for
the general direction of the accepted industrial
policy of the country, including technical and industrial education.
The remaining duties of the department would consist of the initiation
and running of any imperial pioneer and research factories that may be
needed ; the management of full-scale Government factories ; the fram-
ing of schemes for assisting private enterprise of a class for which an
imperial agency would be required ; the supply of stores ; the collection
and di ination of cial and industrial information ; and the
direction of such scientific and technical services and departments as
come under its control. The latter class of duties will involve much
work of an executive nature, which cannot conveniently be performed
directly by a department primarily constituted, like other departments
of the Government of India, for the consideration and enunciation of
matters of general poliny.

An organisation of suitable constitution and powers will, therefore, be
required for the performance of the administrative and executive duties
described above. In view also of the growing complication of Govern-
ment work, it is desirable to free the Member in charge from as much
routine as possible, and leave him leisure to deal with questions of
policy. ) .

The executive and administrative duties of the department, many
of which require special technical knowledge, should be performed in
subordination to the Member by a group of responsible officers whose
experience and qualifications can be best utilised by combining them in
a single body. This body we propose to call the Indian Industries

"Board. Its constitution and functions will be outlined after enumerating
the various heads of work and subordinate departments for which the
Member in charge would normally be responsible. They are obviously
in excess of what any one individual could effectively control, while
carrying on his duties as an'Executive Member of the Viceroy’s Council,

323. We have, however, s]::i]l to expls,inl what, in our opinion, should

be the precise relations between the Member

“ﬂ'&‘.“&.m m in charge and the Board. We have considered

= . the desirability of providing the Member with

& secretariat and departmental establishment, in addition to the establish-

ment attached to the Indian Industries Board. We recognise that the

Member might with the help of a separate secretariat be able to bring

& more independent judgment to bear on the Board’s proposals. But the

extra cost involved, and the-delay and waste of work caused by the

double noting, would more than outweigh the above advantages. The

Member, after all, is responsible not only for_laying down the general
M/ .



policy of the department, but for securing its energetic prosecution ;
and we think that this responsibility can be best maintained, not by
placing him in the seat of a detached critic, but by emphasising his
position as departmental head. He should, we think, be President of
the Board, without the charge of any specific branch of work. This
would enable him, in considering any question that may come beforo the
Board or any proposal that may emanate from the head of & subordinate
department, to take a view which would be free from the departmental
prepossessions that may affect his colleagues. It will also keep the
other members of the Board sufficiently in touch with the general policy
of Government, to prevent inconvenient divergencies, resulting in friction
or waste of work, The Member, as President of the Indian Industries
Board, must have full powers as he has full responsibility, and should,
tHerefore, be in a position to overrule the views of his colleagues ; they
should, however, have the right of placing their opinion on record in
such cases.
324, The subjects and departments at present under the control of
the Department of Commerce and Industry,
Do’;m :”m“,:& which we have either specifically recc ded
for allotment to the préposed Department of
Industries, or which should fall to its share, in view of their nature and
associations, are the following :—
1. Geology and Minerals (including the Geological Survey of India
and the administration of the Indian Mines Act).
2. Salt. .
3. Indian Explosives Act and the Indian Petroleum Act.
4. Stationery and Printing.
5.
6.

. Inventions and Designs,
. The collection and distribution of commercial and industrial
intelligence.

7. The supply of stores which, under our proposals, will include the
receipt of indents and their examination and distribution for
purchase in India or abroad ) and the administration of the
Department of Stores.

8. The Indian Factories Act.

9."The general encouragement of industries, including the grant of
assistance or concessions to industrialists in cases of more
than provincial importance.

10. Advice to Local Governments regarding the improvement of
industries and the conduct of technical and industrial educa-
tion, the latter of which duties has hitherto pertained mainly
to the Department of Education. =

11. The administration of the various Acts relating to steam boilers,

In respect of some of the above heads (Nos. 2, 6, 7, 9 and 10), we
have proposed a considerable increase and modification in the scope of
the existing work: In Chapter XV we have recommended that the
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following subject be transferred from the charge of the Public Works
Department to the Department of Industries :—

12. Electricity.

We think that the Department of Industries should also be made
responsible for the following heads, if they are placed under the control
of a civil department :— .

13. Ordnance factories,
14. The inspection of ordnance manufactures.

The proposals which we have detailed in Chapters IX and XIV of
our report weuld algo involve the control by the Department of Industries
of the following entirely new heads :—

15. General direcsion and application of chemical research, and
the control of the proposed Chemical Service.

16. Imperial factories for research or demonstration.

‘Wo have proposed that chemical research and the Chemical Service
should be under the Department of Industries. Of the other scientific
services recommended in Chapter IX, those relating to bacteriology,
botany, entomology and zoology will be so closely in touch with the
work of the Agricultural and Forest Departments that they would
naturally come under the same department of the Government of India.
The Chemical Service would, it is true, lend its officers to practically
every department of the Government of India, but its relations with
industries would be so numerous that it should certainly be brought
for administrative purposes under the proposed Department of Industries.
The subject of geology and minerals would also have its nearest associates
in the chemical group. There remain a certain number of technical
industries, such as tanning and the manufacture of glass and of certain
chemicals, including dyes, which would require laboratories for research,
research factories and small .pioneer factories on a commercial scale.
The staffs of these should include chemical technologists, and, as these
factories would not be permanent, th¥ cheapest way of staffing them
would be to borrow men from the Indian Chemical Service.

With reference to items 13 and 14, ordnance factories and the inspec-
tion of ordnance manufactures, we have already stated in Chapter XIV
that ordinarily we see no reason for the existence of full-scale Govern-
ment factories, except for the production of lethal munitions. We have
taken no evidence regarding the working and control of these factories,
but we have contemplated the possibility of their being placed under
the Department of Industries, because their operations must be conducted
on business and technical lines very similar to other activities of that
department. If it be decided to hand over these factories to the control
of a civil department, they would naturally be administered with direct
regard to military needs (and it should not be difficult to psovide an
appropriate mechanism in the form of a Munitions Council to ensure
his end), while they would be actually managed by specialised technical
officers.
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We think that the Department of Statistics should be left under the
control of the Commerce Department of the Government of India, while
Fisheries should not be handed over to the Department of Industries,
unless that department is also eventually reqmred to take charge of
Agriculture and Forests.

324, It will be observed that the heads of business which would be
placed under the Department of Industries,
Duties and qualifications fall naturally into three classes, with reference
of T;ﬂm’;::r'd“' to their subject matter and to the qualifications
required by the supervising member of the
Board. The Indian Industries Board should, therefore, consist of three
ordinary members apart from the President. The member dealing with
heads 1, 2, 3, 15 and 16 should be a man whose education had combined
a scientific training with subsequent practical experience in subjects
such as those which form the equipment of, say, a consulting mining
engineer or of a technological consultant. Heads 4, 6, 7, 8, 9 and 10
are matters into which general business qualifications mostly enter. It
is important that the same member should be in control of heads 6 and 7
to secure close relations between the Controller-General of Stores and the
Director of Commercial and Industrial Intelligence. Finally, heads 5,
11, 13, 13 and 14 are concerned either with actual commercial production
or with the business aspects of industries, and could suitably be handled
by an officer possessed of business experience, though his predominant
qualification should ordinarily be a knowledge of engineering.

We consider it desirable that, if possible, one of the members of the
Board should have had actual business experience.

The equipment of the three controlling officers, whose functions
we have indicated, will thus cover almost all requirements in any branch
of industrial development or administration, and we have already stated
that we think it desirable to combine the three officers in a Board. When
an officer is dealing with a proposal of importance, even where it relates
exclusively to subjects under his own control, we think that personal
discussion with experienced and hjghly qualified colleagues, whose
charge consists of allied subjects, cannot fail to be of use. Discussion
by the Board will be of special value in dealing with requests for conces-
sions and for assistance to private industrial undertakings, and with
proposals for the pioneering of new industries by Government; the
disposal of such matters often involves very difficult questions, but these
must be systematically examined and decided, if our proposed industrial
policy is to be effective.

326. The salaries of the regular members of the Board should be
Rs. 4,000 a month each; their position and

"jm::au"‘ responsibiitios qualificati demand good pay, and that
proposed would mark their difference in status
from officers immediately subordinate to them, whose salaries would
range from Rs. 2,000 to Rs. 3,000. The members of the Board should
e appointed for a term of five years. To attract suitable commercia]

238




men who have proved their qualities in business, it may be necessary
to offer a pension, and we consider that it would be advar}t&geous to
provide for a renewal of the period of membership in very special cases.

Each member should have power on his own responsibility to decide
coses arising from the btftnches directly under him of less importance
in point of principle or the amount of money involved; where other
‘branches are concerned, a reference should be made to them ; but in
more important matters it would be desirable to invoke the collective
responsibility of the Board. The members of the Board should tour
ragularly and frequently ; and their collective functions are not likely
to be exercised with sufficient frequency to interfere with this duty.

327. The Board would require a Secretary, who should be Secretary

. to the Department as well as Secretary to the

Secretary to the Board™ 1,14 He should draw a salary of Rs. 3,000

a month. An Assistant Secretary would also be needed for each of

the three groups of subjects that forms the portfolio of each ordinary
member of the Board.

328. After careful discussion of alternative plans we feel compelled
to recommend that the headquarters of the
Lacation of the Board. Board should be with the Goveglment of India .
We have considered the possibility of separating the Member in charge
from the rest of the Board, which would have made it possible to locate
the latter body at some other centre. We fully realise from the unsatis-
factory experience of the past, the imperative necessity of keeping the
activities of the Board in close touch with the industrial life of the country.
But we think that this need will be largely met by the fact that the
officers controlling the various departments under it would be working
in large industrial centres, while the members themselves also would
have had considerable industrial experience and would tour regularly.
It would, moreover, be difficult to select an industrial centre as the head-
quarters of the Board, without introducing a bias that might react
unfavourably on other centres. Further, the importance of maintaining
close contact between the Board and the Member in charge is very great.
‘Without it the work of the Board would be delayed and tend to become
ineffective, while the Member in charge of the Imperial Department
might lose touch with the concrete facts on which the industrial policy
of Government must be based ; misunderstandings might arise, and
the Board might lose sight of the wider aspects of policy by which
its proceedings should be directed.
329. To ensure that the proposed department follows sound financial
methods and to save the delays which necessaril
Necassity A';;,:.: Inancial arise, if references to the Finance Depattmen{
’ are cqnducted by ordinary departmental routine,
we recommend that the services of a Financial Adviser, with similar
powers and functions to those of the Financial Adviser to the Army
Department, be made available for the Industries Board, as well as
for the Department of Industries. His services would be of special
: 239
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value, if the Board be made responsible for the control of ordnance
factories. This officer might conveniently be given a seat on the Board
of Industries. This would secure for the Department of Industries a
close understanding with the Department of, Finance. The Financial
Adviser need not be a full-time officer, but should represent the Finance
Department, with powers t6 sanction expenditure within specified
limits or to refer at his discretion proposals for expenditure to the Finante
Department.

330. Our proposed organisation, both imperial and provineial, would
require the services of a number of officers
Organisation for carrying capable of exercising large administrative res-
out the work of the depart- ., ibilities of different kinds. It is clear,
however, from the description of their duties
given in the foregoing chapters, that the mature of their work would in
many cases require engineering experience and in almost all practical
acquaintance with business methods, The difficulty which Government
will experience in obtaining such men can only, we think, be overcome
by training them in an Imperial Industrial Service, and we shall now
outlite the manner in which this service should be organised. We
propose in the first instance to discuss the working of the scheme after
the initial stages, and to deal later with the difficult question how it
should be started and built up. The suggested imperial department
would require suitable controlling and junior officers for work under the
following heads :—

. The administration of the Mines Act, which is carried out by the
Department of Mines.

The Department of Northern India Salt Revenue, which will, if our
proposals are accepted, be concerned almost entirely with
the production of salt from sources under imperial manage-
ment.

Inventions and Designs, the law and regulations regarding which
are administered by the Controller of Patents.

The collection and distribution of commercial and industrial intelli-
gence obtained from provineial and imperial officers by the
Director.

The supply of stores, which will require officers under the Con-
troller-General of Stores and the provincial Directors of
Industries for purchase and inspection.

The Indian Factories Act, which is administered by provincial
departments consisting of Chief Inspectors and Inspectors.

The general encouragement of industries, including the grant of

tance and cc to industrialists.
Advice to Local Governments regarding the 1mptovement of indus-
tries and the control of technical and industrial tion

The administration of the various Acts relating to steam boilers.
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This head of work would be carried out in the same way as in the
case of the Factories Act, by staffs under Local Governments.

Electricity. The Imperial Government has at present an Electrical ,
Adviser, whike the Local Governments have Electric Ins-
pectors.

Government factories for research or administration. These would
be worked by engineers, technical specialists and chemists.

The Controller-General of Stores would fix contracts for the supply
of articles, among which engineering materials would be the most im-
portant. His stadf would consist of purchasers and inspectors for textile
goods, timber and furniture, tools, machinery and manufactured or
partially manufactured metals.

The Director of Commercial and Industrial Intelligence would collect
information regarding the prices, movements and availability of raw
materials and manufactured articles, new industrial processes, and the
progress of industries in India.

331. Provincial Directors would have a wide range of responsibilities.

They would advise and assist local industries of all kinds in technical
matters and would in many cases give direct financial aid. They would
control industrial and technical educatior. They would collect indus-
trial and commercial information, and would be the advisers of their
Local Governments in industrial and commercial matters. They would
arrange for the local purchase and inspection of stores. They would
have under them a staff including engineers, technological chemists,
specialists in various industries, craftsmen, and technical and industrial
teachers of various grades. The Deputy Directors would assist the
Directors in most of these functions ; and in particular would themselves
inspect institutions for technical education. They would assist the
smaller private industrial concerns, and supervise the work of engineers
and industrial specialists. They would also organise and adminlister
the various forms of assistance to cottage industries. The special Intelli-
gence Officers at Bombay and Calcutta would collect and supply com-
mercial and industrial intelligence in these cities, especially in respect
of foreign trade.

Officers of the Imperial Industrial Service émployed by Local Govern-
ments would be placed under their orders as in the existing cases of the
Forest and Agricultural Services.

332. A number of engineers would, as we have seen, be employed
under the higher administrative officers, both imperial and provincial.
Though the majority of these engineers might be engaged either on short-
term agreements, or with salaries and prospects designed to retain them
in Government service only for short periods, we think that some of the
posts might serve as a useful training ground for hlgher administrative
work.
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A certain number of men with training in chemistry, geology, and
specialised forms of engineering, such as mining (for example in the
Salt Department) and electricity would also be needed.

333. A working basis for recruitment is thus indicated. It should
) not be difficult to select young men with a
m’gﬁﬁ"ﬁmﬁ'ﬁﬁ,x thorough training in engineering, but not yet
definitely committed to any form of specialisa-
tion. If such men be recruited into a service with the duties and pro-
spects of employment that we have described above, they would gradually
acquire, in the less responsible departmental posts, business and adminis-
trative experience which would fit them for promotion to the higher
grades. There would be some to whom the technique of their profession
would make a stronger appeal, and these might ptefer to specialise.in
different branches of engineering.

If, on the other hand, no such service be constituted, Government
would be left with a number of isolated posts, each of which would have
to be filled by separate recruitment or by casual promotion, and the result
would be discontent or inefficiency on the part of the staff, and constant
trouble to Government in filling vacancies. Government would find
it difficult to obtain men of the qualifications required for the higher
posts by direct recruitment ; and would be in competition with private
employers, who will themselves need just the type of men that Govern-
ment is attempting to obtain. Unless, therefore, the prospects and
prestige of Government service are such as to counterbalance the attrac-
tions of higher remuneration elsewhere, Government would have to be
content with inferior men. The young engineer brought into Govern-
ment employment may, under the scheme which we propose, reasonably
count on promotion in due course to a post of Director, or of head of a
department under the Industries Board ; or, if his abilities are adequate,
to a membership of the Indian Industries Board itself.

The parallel between these proposals and those for the scientific
services is very close. In each case, we rely on the prospects of an
organised service to facilitate recruitment by offering definite prospects
and a continuous demand for men of a particular type, of whom a regular
supply would be forthcoming in response thereto. The service would
afford an elastic and convenient system of filling the various posts required
throughout the country ; and its existence and traditions should inspire
esprit de corps, and give its members administrative experience and
opportunities for speeialisation. These qualities are expensive to buy
ready-made in the open market. We do not, in the case of either the
Industrial or the Scientific Services, overlook the necessity that will
arise for the recruitment on special terms of men for individual appoint-
ments or lines of work, either from other Government services or from
private employment, whilst outside consultants of high reputation will
be needed from time to time to advise on specific problems.

It will be observed that the staff for the manufacture and inspection
of munitions is not included in the above proposals. This staff will have



to serve under special regulations, to secure the preservation of secrets
of military value. The ordnance factories will be a unit sufficiently
large to maintain a service of their own ; but exchanges between this staff
and the Imperial Industjial Service may occasionally be effected with
advantage, and the latter would in any case provide a most useful
reservoir for war purposes.

334. Recruits for the Imperial Industrial Service should be men
ossessing qualifications such as will be obtained
The 'mmn‘“w I};y mecl%a(xllical engineers who have * passed
through the courses of training that we propose
in Chapter X, orsby students of the existing Indian engineering colleges
who have obtained the full diploma in mechanical engineering. These
qualifications are equivalent to, but not necessarily identical with, those
required for admission as Associate Members of the Institute of Civil
Engineers. The age of recruitment should not usually exceed 25 years.
All recruits should be selected by a committee working under carefully
prescribed rules. We think it desirable, if the young engineers whom
we propose to recruit are to develope into valuable men, that they should
be encouraged after about three years’ service to take study leave, which
should be given on not more than two occasions, and for not more than
two subjects. The total leave so enjoyed should not exceed one- year
in all and should be confined to the first 20 years of service. Men within
two years of their pension should not be allowed study leave. These
conditions would, we think, give the best results and prevent abuses.
They might also be made applicable to the scientific services.

The initial salary of men recruited under the conditions proposed
above need not, on a pre-war basis, exceed Rs. 450 a month ; they
should be on two years’ probationy and should be eligible on confirma-
tion for appointment as Industrial Engineers in provincial Departments
of Industries, in Government research or pioneering factories, or even,
in exceptional cases, as Deputy Directors. These latter appointments,
however, should as a rule be filled by men with not less than six years’
experience of industrial work under Indian conditions. The pay of
Industrial Engineers should be incremental, starting at Rs. 500 on
confirmation and rising by stages of Rs. 50 a year to Rs. 1,500, with
an efficiency bar at Rs. 1,250. More highly paid posts should in alt
cases be filled by selection.

The ordinary conditions governing the grant of pensions for Goverus-
ment service should be applicable.

335. We think it necessary to point out that the work.which the

Industrial Service would have to perform

Fossible t.i"obmrn: altera- 5,14 eventually tend to change in nature.

work of the dopartment.  While it is impossible and useless to forecast

) the exact lines of alteration, the general trend, if

the industrial policy which we recommend prove successful, will probably

be in the direction of a lessened need for demonstration and pioneering

‘work, and an increased necessity for research, technical education and
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commercial and industrial organisation. The general characteristics
of the staff employed would then become to a greater extent scientific and
administrative, and to a less extent technical than at present contem-
plated. But the possibility of this change is relatively distant, and it is
unnecessary to make proposals at this stage for any consequent change
in recruitment.

336. To meet the situation wheh will exist before a regular Industrial

Service has been built up, special measures
Spocial h'n:qp:mmmum will be needed. No time should be lost in
introducing the proposed method of regular

recruitment to fill the junior ranks of the service. But the selection
of incumbents for the higher posts will be difficult, and there will be
serious risks of failure and disappointment, the results of which are
bound to retard progress It is, therefore, necessary*to move cautiously ;
posts should not be filled merely because such posts have been created,
and permanent arrangements should mot be made until satisfactory
candidates are available. A policy of judicious opportunism must be
adopted in respect of the sources of recruitment. Suitable men may be
found in one or other of the existing services or in private employment.
Though we think that engineering experience must even from the outset
be regarded as a desirable basis, the capacity for organisation and general
business sense will be of special importance in the case of initial appoint-
ments. Some indication of the lines on which we think that selection
should be exercised in the case of Directors of Industries, which will be
the most difficult of all posts to fill, has already been given in Chapter
XXI. For these, and for other high posts, men may have to be engaged
for limited periods and on special terms. B

337. We have already alluded in Chapter IX to the desirability of
increasing the provision for training young
Indians in the higher branches of science and
technology, thereby increasing. in the country
the number of potential recruits for the proposed scientific and technical
services. We have made similar proposals for the training of young
engineers of the kind required for the suggested Imperial Industrial
Service. We recognise that at the outset there will be some difficulty
in obtaining recruits either from England, in consequence of thie demands
for qualified engineers for reconstruction after the war, or from India,
because of the present relatively small field of selection.

As the opportunities for technical training increase, however, we
believe that the necessity for importing specialists will diminish and
that ultimiately these services will be mainly filled with officers trained
in this country.

Necessity for training
Indians.
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CHAPTER XXIII,
Estimate of Costs.

338.. The proposals which we have made for the developmenft of
Indian industries involve the creation of an
Scope and bass of stjmate Imperial Department with an Industries Board:
exercising executive control over certain Government activities, some ot
which are already cdrried on and some of which are new ; of provincial
Departments of Industries, ten * in number, which will also take over
certain duties from other departments, but will be mainly occup.ied
with new work. We have prepared estimates showing the cost which
the imperial and each of the provincial Governments would be called
upon to bear. These estimates have been framed to provide for the work
which, we think, may be done and the situation which, we think, will
exist for some time after the end of the war; and we consider that
the total proposed expenditure can be worked up to with advantage
within a period of from five to seven years. A perusal of our report
will show that we do not contemplate any extensive schemes of
Government participation in actual manufacturing operations, and we
provide no estimate of the cost of such Government factories as it may
be found necessary to establish in the interests of national defence.
Such expenditure would be incurred in pursuance of definite schemes
of working prepared by expert agency, and only after their necessity
has been accepted by Government.

Our proposals have in certain instances been framed only on general
lines, and we have in some such cases suggested that expert committees
be appointed to work out the necessary details. Moreover, the cost of
experimental and demonstration work depends on the extent to which
ideas likely to be useful to industrialists are evolved by the staff that we
propose, and on the nature of these ideas. This can be determined
only after detailed examination by that staff, based on some period of
practical experience. The cost of construction and equipment of edu-
cational institutions and of industrial concerns is bound to be on a differ-
ent basis under post-war conditions, and the salaries demanded by
scientific and technical experts are also likely to be affected by the new
economic position. Regarding all these items of cost we can be certain
only of one thing, that they will be much higher than before the war,
})ut how much this increase will be, and how it will be distributed, it is
impossible to foresee at present. We have, therefore, thought it better to

* See side headings in Statement I at the end of this chapter.
Y
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adopt pre-war rates in all cases, a method which has the advantage of
giving a fairly certain basis, on which readjustments can be made as
soon as the course of events makes this possible.

We have confined ourselves to (a) an estimate of the cost of the
superior staff, establishments, and ordinary officé contingencies required
for the administrative organisations which we propose, (b) & rouglr esti-
mate, based to some extent on the cost of existing institutions, of the
initial and recurring expenditure on research and education, and (c)
a general indication of the scale on which research and demonstration
factories are likely to be conducted. We have not attempted to estimate
the cost of office buildings for the staff of imperial or provmclal Depart-
ments of Industries; in some cases accommodation is already in exis-
tence ; in others bul]d.mgs erected for war purposes may be made avail-
able ; in others offices may be rented ; local circumstances and pro-
babilities which we have no means of ascertaining must be taken into:
account in each case.

Some of our recommendations involve an increase in the cadres of
the Agricultural and Forest Departments. These are in most cases:
either in support or in modification of proposals emanating from these
departments, which have been referred to us for opinion, or placed before
us in evidence. We do not feel it necessary to work out the detailed
estimates for these proposals; this task can be more appropriately
performed by the departments in question.

The Imperial Department of Industries.
The Member in charge 339. The charges on account of the Member

8. 90,700 would be :—
Salary of Member . . . . . . 80,000
Tour charges and travelling mllowunce P . . 10,700

ToTaL 90,700

The pay of a personal clerk, etc., would be found from the Board’s
establishpent provision.

340. For the cost of the Industries Board no very useful precedent

exists. The Indian Munitions Board, which

Tg:‘::";'.' industrles s doing somewhat similar work, was started

' o and continues under war conditions, and its

functions in the purchase and control of supplies for large armies in the

field naturally overshadow the rest of its work. The best basis to take
is perhaps that of the Railway Board, whose work is doubtless greater

246



in volume than that of the Industries Board would be, though it is pro-

bably less multifarious.

Rs. Rs.
3 Members (Rs. 4,0008 1,44,000
Secretary (Rs. 8,000) 36,000
3 Assistant Secretaries (Ra 1, 000) 36,000
Registrar (Rs. 800) . 9,600
ToraL 2,25,600 2,25,600
Travelling allowances and tour charges of
the Board . 15,000 15,000 Estimated.
Establishment—
3 Superintefldents . . 21,600 One-half of
Clerical . . . 97,500 Railway
Board.
1,19,100 1,19,100
Allowances 16,500 Do.
Contingencies 19,500 Do.
Special charges 1,000 Estimated.
37,000 37,000
GRAND TOTAL . 3,96,700

The total of Rs. 3,96,700 compares with Rs. 6,12,000 for the Railway
Board in 1913-14.

As against this charge, we anticipate the possibility of savings on the:
cost of the Department of Commerce and Industry, which the Depart-
ment of Industries should relieve of a substantial portion of its work.
The expectation of savings is based on the work and establishment of
the former department before the war, and without reference to any
modification of these which post-war needs may entail ; we do not
attempt any precise calculation in figures. The total estimate for the:
Department of Industries amounts to Rs. 4,87,400, or, excluding the
Member, Rs. 3,96,700, against a charge of Rs. 3,46,000 for the Department- .
of Commerce and Industry in 1913-14. No special provision is included
for the supervision of ordnance factories ; we consider that the members
of the Board should be able to perform this duty, if necessary, without
addition to their number. We also think that a separate whole-time
Financial Adviser will not be necessary, and have consequently not
inoluded his salary in these estimates.

341. The nature and extent of the agency required for audit, apart
from the ordnance factories, depends very
largely on the decision reached regarding the
distribution of the purchasing organisation ;
for the expenditure on stores would constitute by far the greatest portion
of audit work. With the degree of decentralisation which may reason-
ably be expected in respect of stores, the cost of the necessary audit
establishment should not greatly exceed that of the establishment
required in the case of Delhi, which amounted in 1913-14 to Rs. 45,848.
We, therefore, estimate under this head a lump sum of Rs. 60,000. The
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total ¢xpenditure on the Member in gharge, the Board, and on audit
would thus amount to Rs. 5,47,400. The incidence of this charge
which may be looked on as the cost of general supervision and control
on the total expenditure for executive work performed by provincial
and imperial departments, is less than five fer cent.

Subordinate Departments,

342. Of the 16 heads of business which would, according to our
proposals in Chapter XXII, fall under the control of the Department of
Industries, there would be no additional expenditure in respect of items
3 (Indian Explosives and Petroleum Acts), 4 (Stationery and Printing),
5 (Inventions and Designs), 8 (the Factories Act), and 11 (Steam Boilers).

343. Under head 1 (Geology and Minerals), we have suggested the

appointment of a number of officers to inspect

Geology :"f:“m.“"'"' M0 concessions of mineral rights belonging to Gov-

: ernment. We understand that proposals have

been made for an increase in the staff of the Geological Survey Depart-

ment, which provide for a number of officers sufficient, we think, to enable

the department to perform this duty, at any rate for the present ; we,

therefore, think it unnecessary to frame any formal estimate of the cost
‘of our proposals.

344. Under head 2 (Salt), we have suggested the desirability of

handing over to Local Governments the work

Salt, Rs. 200 saving. prevention in connection with the extraction
of saltpetre in the Punjab, the United Provinces, and Bihar; and of
confining the work of the imperial department to the production and
distribution of salt from the sources at present under its control. This
would involve the appointment of technical officers to the charge of the
department itself and of the different sources of salt ; but, in view of the
fact that Local Governments would probably arrange for the perform-
ance of salt preventive duties by amalgamating with their excise staffs
-such portions of the preventive establishment as might be handed over
to them, we are unable to estimate the financial effect of this part of our
proposals, though it should doubtless result in a saving. Nor do we
attempt any estimate of the lower establishment required for the actual
extraction or production of salt, seeing that this would be increased or
decreased according to the output which it is desired to obtain. For
the superior supervising staff we estimate the following charges :—

Rs.
Superintendent, Rs. 2,000 . . . . . . 24,000
Manager at Khewrs, Rs. 1,000—100—1,500 (1,3333) . . 16,000
Manager at Sambhar, Rs. 750

%unager at Pachbadra, Rs. 1,000 21,000
anager at Kohat .
Nomgon ot Worth | } Ro. 500 each .. 12,000
Chemist attached to the department for h and tech-

nical work, especially at Sambhar and Pachbadra, on an

average pay of Rs. 1,000 . . . . . . 12,000

ToraL . 85,000
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By relieving him of the duties of prevention, it should be possible to obtair
a controlling officer, who may be styled Superintendent, on a salary of
about Rs. 2,000. Under these conditions, the expert officers of the
department should qualify; for promotion to the post of Superintendent,
which would require a general knowledge of salt extraction and adminis-
trative experience only.

Against this we have to set off the cost of the corresponding portion.
of the existing staff :—

i

Rs.
Commissioner, Rs. 2,500 . . . . . 30,000
Deputy Commissioner, Rs. 1,200—40—1,400 . . . 16,000
Six Assistant’ Commissioners, of whom :
One on Rs. l.,OOO . . . . . . . 12,000
One on Rs. 900 . . . . . . . 10,800
and two on Rs. 500—30—800 will be replaced by the
establishment above noted and the remaining two
handed over with the preventive posts . . . 16,400
ToraL . 85,200

Nett decrease . Rs. 200.

This rearrangement of functions should result in a great improve-
ment in the methods of mining and handling salt, and in the utilisation
of by-products which are at présent wasted, yielding, it may be anti-
cipated, a greatly increased revenue to Government without additional
expenditure on superior establishment.

Commerclal and Industrial . 345. Ur}der head 6 (Commercial and indgst
Intelligence, Rs. 61,500 trial intelligence), we propose the following
additional. increases :—
Salaries—Director of Ct cial and Industrial Intelli-
gence, Ra. 2,500, against Rs. 2,000 at present. Note :

Rs. 2,250—2,750 (or Rs. 2,750—3,250) was proposed
by the Government of India in their despatch No. 168,

dated the 7th July 1916 . . . +6,000
Establishment . . . . . . . . 12,000
Allowances to Trade Correspondents . . . 412,000
Contingencies (extra) . . N . . . +6,000

Tora . 36,000

Our recommendations for the strengthening of the Indian Trade Com-
missioner’s office in London involve (a) the appointment as Indian Trade
Commissioner of an officer of the rank of a provincial Director of Indus-
tries, and (b) the deputation of three officers seconded respectively from
the Agricultural and Forest Services and the Geological Survey. The
salary which a Director of Industries would draw when serving in England
may be calculated at the equivalent of Rs. 2,000 per mensem, or Rs.
24,000 per annum, as against £1,350, the present pay of the Indian
Trade Commissioner. An increase of Rs. 4,000 must be provided on this
account. The scientific officers would have about 10 years’ service-
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.and would draw in India salaries of Rs. 1,000, Rs. 750, and Rs. 750,
respectively. Under the ordinary rules, the salaries drawn in England
by these officers would be approximately equivalent, at one shilling and
four pence to the rupee to Rs. 666, Rs. 500, and Rs. 500, or a total
-charge per annum of Rs. 20,000. To these myst be added a charge for
books and periodicals and office expenses of Rs. 1,500, or Rs. 25,500 in
all. No extra provision need be made for the Assistant to the Commis-
sioner or for increase of establishment. The total increase under this
head, therefore, amounts to Rs. 61,500.

346. The system of purchase and inspection of stores which we
propose would have to be applied, both to

Stores, Rs. 8,506,000 iores at present purchased. in England but
to be in future purchased in India, and to stores at présent purchased in
India, whether under a regular system of inspection as in the case of
steel rails, or without any centralised or systematised organisation for
purchase and inspection, as in the case of oils, paints, and textiles.

In preparing estimates of the cost of the organisation necessary for
purchase and inspection we labour under the very great disadvantage
-of being unable to estimate, even approximately, the volume of business
‘which will have to be transacted. The stores bought in England in 1913-
14 were valued at just below £4,000,000, and the cost of the Stores
Department of the India Office was £62,000, an incidence of 15 per
cent. on the value of the purchases. The Stores Committee of 1906,
for reasons stated in paragraphs 99 and 100 of their report, considered
that the true incidence was at that time actually about 2 per cent., and
-a somewhat similar percentage would be reached were the same principles
.applied to the figures for 1913-14. It is impossible to forecast the extent
0 which Indian stores will in the future replace those now obtained from
England ; but it is certain to be very substantial. The Stores Committee
was of opinion (paragraph 53) that articles valued at one-seventh of the
total sum spent in England could have been obtained in India in the
year 1904-05. Since then the manufacturing capacity of India has
- greatly increased, and an extensive range of new manufactures is likely
to be started after the war. On the other hand, articles such as steel
rails and cement, wholly or mainly purchased in England in 1904-05,
.are now obtained in India.

Figures do not exist to show the total purchase in India of stores by
railways and military and civil departments of Government ; but the
sample figures given below for local purchases by railway store-keepers
.and by certain military departments will give some indication of their
-extent.

Stores purchased in India by certain railways in 1914-15,
‘Rs. 1,41,00,000. In this year the purchases of rails and locally manu-
factured iron and steel artioles were necessarily very small.

Purchases of clothing, leather articles, etc., by the Army Clothing
Department in the year 1913-14 :— :

Rs.
Imported . . . . . o« . . . 1149,000
Loral . . . . . . . . . . 15,88,000



The'above covers only a portion of the clothing requirements of the
army in India.

Local expenditure on supply and maintenance of peace stores (other
than food) by the Supply, and Transport Corps in 1913-14, Rs. 17,53,000.

We have already indicated our opinion in Chapter XII that the
precise allocation of purchasing and inspecting functions between the
imperial and provincial agencies can only be made after an examination
in some detail of the position in respect of each of the important classes
of stores produced in India. To enable, however, an idea to be formed
of the system that we propose, and of the incidence of its cost on that of
the articles purchased, we have cndeavoured to frame a provisional
estimate of a ceittralised establishment which could do all that was
needed, with the exception of small purchases which would be effected
through the proposéd provincial agency. This estimate covers the
purchase of articles such as boots and textiles at present dealt with by
military departments ; but does not provide for the purchase of mate-
rials for ordnance factories. For the imperial Stores Department we
propose the establishment detailed in Table A (para. 351). This depart-
ment would receive all indents from departments directly under the
Government of India and from Government railways; and would be
prepared to assist other railways by arranging to include their require-
ments in running contracts, or by direct purchase on their behalf, if they
desired it. It should also receive from the provincial Directors of
Industries indents for the supply of stores which cannot be purchased
locally with advantage. There should be a central office at Calcutta ;
and two stores depdts, for testing purposes, one in Calcutta, one in
Bombay. The stores depdts would be for the receipt of miscellaneous
goods which it may be necessary to examine and pass before they are
issued to indenting officers; stocks should not be maintained at the
depbts.

347. The purchasing would be carried out
Purchasing staff  (Stores). by the follow?ng staff : g—-—
A. One Deputy Controller, with three Assistant Cbntrollers, dealmg
with the following groups:— -

1. Electrical and mechanical applmnoes, hard.

ware, implements and metals . . One Assistant Controller.
2. Railway materials . . . . Two Assistant Controllers.
B. One Deputy Controller, with three Assistant Controllers, dealing
with :—
1. Textiles . . . . . One Assistant Controller.

2. Leather and articles of Iesther . . + One Assistant Controller,
3. Miscellaneous artioles . . . « One Assistant Controller.

C. One Deputy Controller, with one Assistant Controller, dealing
with oils, paints, varnishes, and chemicals.

It should, however, be possible to effect a considerable degree of
* delegation to provincial departments, especially in respect of certain
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types of machinery and tools, textiles, miscellaneous articles, oils, and
paints. The work of the above staff would consist mainly of fixing
contracts ; casual purchages could probably be best effected in most
cases by the provincial Directors. In addition a Supervisor of Stores
Contracts, who should unite business and legal experience, would be
required, to ensure contracts being drawn in due form and containing
the proper provisions needed to secure the interests of Governments.

348. The senior inspecting officers should each possess expert know-

) ledge regarding a particular class of materials.

Inspecting staft (Stores). 1, °y)) e anticipate that 6 inspectors and 20

assistants will be required. This staff should be under a separate Deputy

Controller (inspection), to ensure their independence of the purchasing
branch. .

Table A gives details as to the superior staff and clerical and subor-
dinate establishment which, we think, it would be necessary to employ.
It will be seen that the total estimated cost of the department amounts.
to Rs. 8,56,000.

349. Associated with this Stores Department would be the present

Government Testing House at Alipore. It

The T’ﬁ?&:j’"“ 8 would necessarily Tequire extension, both as

regards personnel and laboratory ‘accommoda-

tion. Fees are now charged for tests, and, if this system be continued,
the Testing House and its establishment should be self-supporting.

350. We assume that the Controller-General, in addition to his.
general supervising functions, weuld be respon-
sible for the transmission to the India Office
of all indents which cannot be complied with in
India. We have provided for the equipment of the imperial Stores
Department with a full staff of experts ; but it will be for the Committee
whose appointment we have proposed to say to what cxtent the work
of this department should be decentralised. As suggested in Chapter
XI1I, the Controllér-General of Stores should arrange for the centralised
purchase of certain articles, such as the products of Indian iron and
cement works, which require inspection by highly qualified experts ;
he might also make running contracts for the supply of classes of goods
which are required on a large scale, such as certain kinds of textiles and
oils, and the local Directors of Industries would make their purchases
under these contracts. By this means, competition between provincial
Governments would be avoided, and manufacturers would be placed in
a more favourable position for dealing with Government orders. The
provincial Departments of Industries would be equipped with a purchas-
ing and inspecting staff capable of dealing with a fair proportion of the
local engineering and miscellaneous manufactures.

The provincial Stores Departments would have to deal with indents,
the value of which would be roughly proportional to the “provincisk
revenues. The work of provincial Stores Departments would not be
confined to the purchase of stores required locally. Excepting stores.
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purchased by the Controller-General, all supplies tequired by provinces’
should be purchased by the stores agency of the province in which they
are produced. The volume of business handled by these departments
would, therefore, depend t9 some extent on the manufacturing capacity
of the province.

351, Our present estimate involves an annual cost of eight and a half

lakhs of rupees and we think that purchases
Incidonco of cost., are not llkd[))r to fall short of 4 crmes,Pand may
considerably exceed that figure. T'he resulting mmdence is thus less
than two per cent. and, though decmbmlmtlon, it efliciency is to bo
mamtamed is bound to add to the cost of purchase, some increase is
pdssible without raising the incidence to an unduly high figure.

TABLE A.
Monthly. Yearly.
Rs. Rs.
Controllor-General (Rs. 2,750
—3,000). . . . 29163

(Enginecring . Doputy Controller . .« 1,750

Purohaae{ Textiles . . Ditto . . . < 1,500
(Chemical Industries  Ditto . . . . 1,500
JInspection . Ditto . . . L6500
Railway Materials (2)

Textiles . .
Chemicals and Oils

Purchas N 7 Assistant Contrallcrs,
rehase Machinery . Ra. 800—1,200 . 7,000
Leather . . . (Average 1,000).

Miscellaneous . .
Inspection . . 6 Inspcctors, Rs. 800—
1,200 {Averago
Rs. 1,000) . 6,000
20 Assistant Inspcctors,
Rs. 450—700 (Average

Rs. 600) . . . 12,000
Supervisor of Stores

Contracts . . . 1,500

Torar . 35,6663

Travelling allowance . 7,260

42,0163
(Say 43,000)  5,16,000
Establishment . 2,560,000

Office  rent, contin-
gencies, and depdt
expenses . . . . 90,000

ToTAL 8,566,000

352, Under heads 9 and 10 (Encouragement of industries, advice to

Local Governments, and industrial and technical

Industrinl | Education,  oqucation), the only expenditure incurred by

R ’ the imperial depsrtment would be in respect
C%8 - !



of the staff of visiting experts, who would work directly under the appro-
priate member of the Industries Board. The allotment of work among
these should be effected by one of them, who might be styled Senior
Visitor. A small office staff, principally of tou clerks, would be required.
The inspectors would be mainly concerned with industrial schools; the
inspection on behalf of the imperial department of the higher institu-
tions would be largely performed by members of the Industries Board
and other high technical officers. .

Salaries.
Rs.

Rs.
8 Visitors, Rs. 1,000 average . . . W 72,000
72,000

. Establishment.
Clerks (including tour clerks) . . . . 10,000

Servants . . . 1,200
11,200
Allowances . . . . . . . 12,000 12,000

Contingencies . . . . . . . 4,000 4,000

ToraL . 99,200

Tmperial assistance to industrialists, which falls under head 9, would
take the form of guarantees, loans, subscription of capital, special con-
cessions of raw materials at low prices, or transport at favourable rates.
1t is impossible to form any idea of the probable amount likely to be
chargeable under thesc heads. A large proportion of the outgoings
should be recouped when the aided concerns are in full working.

353. Under head 12, (Electricity) the charges on account of the
Electrical Adviser to Government would remain
unaltered ; but allowance should be made for
the cost of hydrographic surveys.

The object of these surveys should be to determine definitely where
sites exist for the generation of water power, either continuously through-
out the year or with only a short period of intermission during the hot
- weatker. It is not intended that each scheme should be worked out
in detail ; but merely that sufficient information should be gathered
to enable a definite statement to be made as to the general possibilities
of a site. The survey should be placed under a Public Works officer
of the rank of Chief Hngineer with a wide experience, which should
.include the constryction of storage works and the administration of irri-
gation schemes. It would be necessary to associate with him an elec-
trical adviser, and it is for consideration whether the Electrical Adviser
to the Government of India could not perform this office. A certain
amount of information of a not very definite character has already been
collected by the Public Works Department ; and this, we think, should
be carefully scrutinised with a view to selecting areas and sites for the
initial investigations. It is impossible to say what the result of these
preliminary scrutinies will be ; bt it may be taken as certain that ten
or & dozen proposals would be worth a personal visit on the part of the:
Chief Engineer and would possibly justify the formation of survey
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parties for further investigation. It is also desirable at an early date
to enquire into the potentialities of power supply from the great irriga-
tion canals of Northern India and the Periyar project in Madras. We
may assume that it would be worth while to begin with surveys at ten
or a dozen different places, and that as many survey parties would be
needed. It is not possible to furnish any very accurate estimate of the
cost of the work ; but we assume that under the Chief Engineer two
senior Executive Engineers would be required, and as many Assistant
Engineers as there are parties established. We may take the cost of the
Chief Engineer and his office establishment at Rs. 60,000 a year, the
cost of. the two senior Executive Engineers and their establishment at
Rs. 40,000 a year, and the cost of each survey party at Rs. 15,000 a year,
or Rs. 1,50,000 for ten parties. A lump sum provision of Rs. 50,000
is also ry for the establishment of gauging stations to measure
the flow of water in streams, and rain gauges to determine the amount
of rainfall in the catchment basins, which will be mainly in places distant
from established meteorological stations. It is probable that sufficient
work would be found to keep this establishment for a period of about
five years, making the total cost of this preliminary hydrographic survey
sbout 15 lakhs of rupees.

354. We do not frame any estimates under

Ordnance tactories and in-

me';::n olordnru.\’ee ;all'lll- heads 13 (Ordnance factories) and 14 (Inspec-
factures tion of ordnance manufactures).

355. Head 15 relates to chemical research, and includes the Indian
Chemical Service. The cost of a portion of
this service has been taken against the varigus
heads in which these officers will be employed.
The scheme, however, must be at present regarded merely as a general
proposal, until it has been examined by the committee which we have .
proposed in paragraph 123 of Chapter IX, and we have, therefore, not
framed estimates to cover the whole of the scheme, though for the sake
of convenience we indicate the probable cost of the nucleus adminis-
trative staff and laboratory. The increased cost in salaries for the
service generally has been roughly foreshadowed in our report as about
nine lakhs of rupees.

We estimate the cost of the nucleus establishment on the followmg
basis. We may assume that the superior staff detailed below can be
advantageously employed :—

Chemical research,
Rs. 5,00,000.

Rs.
Chief Chemist, Rs. 3,000 . . . “ 36,000
8 Chemists (of whom two will probably be physwal ollemls!.s)
on average pay of Rs. 1,000 . 96,000

Allowance must also be made for the cost of salaried research students
and of men brought in from time to time for special work from the
Chemical Service. The recumng cost of the Pusa Instltute, with nine
*specialists and with an expensive farming estate to keep up, is approxi-
mately Rs. 5,12,000 ; that at Bangalore, with five specialists, is about
v 5
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Rs. 2,60,000. A total annual allotment of Rs. 5,00,000 should cover
the recurring cost of the imperial laboratory and nucleus staff, with all
incidental charges.

Our proposals also eontemplate the appdintment of three Deputy
Chief Chemists, who would be located at different centres of specialised
chemical research, one or more of which might be existing research
institutes, as may be determined later. The cost of these officers is not,
however, provided in this estimate, as this and other details of our
scheme are dependent on the conclusions of the proposed committee.

356. In paragraph 364 of this chapter we make provision for experi-
ments and research which will include the run-
Imperial factories for re- ning of pioneer and demonstration factories
soarch and demonstration, \ndor provincial Departments of Industries,
- such as, possibly, silk filatures and sugar or gur
plants. The great bulk of the work under this head would be of pro-
vineial interest, but there would also be a few cases in which the results
would be of much wider value and the expenditure and difficulties
involved often proportionately greater, and these, we think, should be
undertakenunder the control and at the cost of the imperial depart-
ment. As instances of experimental factories which could be more
appropriately started by imperial agency may be cited (a) glass works,
on account of the wide range of experts needed, and (b) wood distillation,
which would yield results of very gencral application, and should be
applied to a number of different species of trees. It would be for the
Industries Board to decide on the best site for the factory in each.case
and to determine the exact object of the experiment, which should be
placed in charge of a suitable specialist. In some cases it would be
possible, when the original scheme had been approved by the Board,
to place such a factory under the general supervision of the local Divector
of Industries, but in others, espeeially where the raw products dealt with
are the property of a department like the Forest Departiment, it would
be necessary to retain it under imperial control, which would be exercised
by a member of the Board. Apart from initial capital outlay, which
can only be estimated when the individual scheme is worked out, and
would generally be recoverable before the experiment is concluded,
we think that the averago nett annual cost should not be more.than Rs.
.one lakh, though the budget provision for expenditure would of course
far exceed this figure. We anticipate that the products manufactured
would usually more than cover the running expenses, exclusive of the
special staff and establishment which the experimental nature of the
work would involve. .

Provincial Departments of Industries.

3567. The expenditure of provincial depart-

. Hoads of exponditure. ot wouldfifall mainly under the following

heads :—
(1) Administration and control.



(2)*Bducation.

(3) Experiments and demonstrations.

(4) Professional advice and assistance to local industries.

. (B) Grants of loans, *and supervision and inspection of rural in-

dustries.

(6) The inspection of factories and steam boilers.

. (7) Collection of intelligence.
(8) Purchase of stores.

Under most of these heads, the previous experience available as a guide
in framing our estimates is somewhat scanty. We may, however, now
proceed to examine such as there is, and to draw therefrom such conclu-
sions as seem practical.
358. The administration of provincial Departments of Industries
. should be in the hands of officers of the Imperial
M'"'"i"t""qg"eg%g"m'f Industrial Service, and in each province there
o should be a Dircctor of Industries, assisted in
the larger provinces by a Deputy Director. The services of industrial
engineers will also be required, who would conveniently be employed
in territorial charges. In these charges they would carry out many
of the duties which we have assigned to Deputy Directors generally,
besides advising and assisting owners of industrial plant, and administer-
ing the distribution of loans. In addition, staff may be required, as
we have already indicated, for the purchase and inspection of stores.
In Bengal and Bombay there should also be two special Commercial
Intelligence Officers of the rank of Deputy Directors. Chemists who
would be members of the Indian Chemical Service would also be required
for one or two provinces which will not have technological institutes
at the outset. The salaries which these officers should draw in each pro-
vince would usually be those which they would reccive as members of
the services to which they belong, and the probable average figures are
exhibited in Statement I at the end of the chapter, from which 1t will be
seen that the total annual cost amounts to Rs. 13,66,200. We have
also proposed that the stafl employed for the administration of the
Electricity, Factories, and Boilers Acts should be transferred to the
Departments of Industries, and only in the case of the Electric Inspectors,
for reasons given in Chapter XV, do we propose any additional expendi-
ture. For these latter, we consider that a pay of Rs. 1,000 or Rs. 1,200
would be sufficient in the provinces where electrical installations are
fewer in number. For the Electric Inspectors of Bengal and Bihar and
Orissa, we propose salaries of Rs. 1,500 in view of the growing develop-
ments in the coal fields ; while the special importance which electricity
is assuming in Bombay will, we consider, necessitate a salary of Rs. 2,000
to secure an officer of first-rate abilities. The cost of the necessary subor-
dinate establishment has been calculated for one or two provinces, and
approximates to two-thirds of the pay of the officers employed. This
basis has been adopted throughout, but we have thought it advisable
to distinguish between the technical subordinate establishment, which
would include the staff of the headquarters’ laboratories and workshops.
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and the clerical and administrative staff. The superior staff of the
larger provinces would, as we have said, include industrial engineers
who would be assigned territorial charges; but, ultimately, as the
subordinate territorial agency of circle officers becomes more efficient,
we anticipate that some dbgree of specialisation will be found desirable ;
and it may, for instance, prove convenient, while retaining at headquar-
ters a single officer as Deputy Director who would assist the Dlrecto;
and would deal particularly with economic and business questions and
commercial intell}gence, to hand over the work in connection with
organised industries to a second officer who would be pre-eminently a
mechanical engineer ; and to entrust the administration of loans to a
third officer with engineering knowledge, who would have acquired
special experience in dealing with rural and cottage industries.

Tochnical and industrial 359. The statistical returns furnished to
education Rs. ‘-‘2-"0“;‘90 the Educational Commissioner show that in
Capltar oPenditure, RS 197617 the total expenditure in India on tech-
62,00,000 recurring  (of

which Rs. 35,00,000 will nical and industrial education was Rs. 27,17,913,
be new), vide paragraph pyade up as follows :—

TaBLE B.
* Number of | Cost per
Expenditure.| students. student.
Rs. Rs.
Engineering Colloges . . . . . 8,26,731 1,319 626
Sohools of Art . . . . 2,81,391 1,695 166
%‘meermg and Suweymg Schools . . 3,02,694 874 346
nical and Industrial Schools. . . 13,07,097 10,037 130
ToraL .| 27,17,913
* Nots. —’1‘0 simplify the figures, the small expendi ou fomale edueation, almost
entirely in ial schools, is tted from ideration througl

The average cost per student in Table B requires a more detaxled
analysis before any deductions can be drawn therefrom. This we now
proceed to furnish in Table C, which gives details regarding the four
engineering colleges under Government management.

Tasie C.

R Number of | Cost per

Coet students. studexl:t
T Re.
Madras . , . . . . . . 511 284
P.oona . B . . . . . 1,12,792 220 512
Sibpur . . . . . . . 2,33,795 284 528
Roorkee . . . . 3,34,848 304 1101




From Table C it will be seen that the cost per student varies from
Rs. 284 at Madras to Rs. 1,101 at Roorkee. The explanation for this
great difference is that in Madras the students are non-resident and most
of them are studying fomsubordinate grades, whilst at Roorkee the stu-
dents are resitlent and a much larger percentage of them havein view
the higher branches of the services.

So far as is practicable, we have examined the budgets of the technical
or technological institutions which already exist, few of which, however,
provide as high a class of training as we contemplate should be given
in the future. As a typical example, we might cite the Agt%;ultural
College at Coimbatore, the budget allotments for which, in 1918-19,
amount to Rs. 1,27,663. This college provides for the training of from
100 to 120 residents'students. Besides teaching work, the staff also
carries on a considerable amount of research, and manages an experi-
mental and demonstration farm which yields produce worth Rs. 25,000
per annum. The nett cost per student is, therefore, under Rs. 1,000 per
annum. An examination which we have made of the cost of an engineer-
ing and technological institute on the lines which we propose has led to
somewhat similar results. In our estimates for technical and techno-
logical training we have assumed that the average cost of training would
be about Rs. 1,000 per student per annum. This, we think, is an inclu-
sive figure.

We have drawn attention to the urgent necessity for the training of
mechanical engineers ; and we are indebted to the East Indian Railway
Company for a detailed estimate (see Appendix N) for a school of engineer-
ing at Jamalpur, on the lines we have proposed. The establishment of
this school would involve a capital outlay of Rs. 2,75,000 and recurring
charges of Rs. 1,50,000, and is intended to provide accommodation for
160 students. This estimate of capital expenditure allows for existing
hostel accommodation for 90 apprentices, costing Rs. 90,000 ; and this
amount should be added to arrive at the total cost of establishing a school
on the lines worked out by the engineering authorities of the East Indian
Railway. The conditions at Jamalpur are somewhat exceptional,
as the proportion of European apprentices is unusually large. We
have prepared an estimate for an engineering school associated with
a large enginecring establishment, in which all the apprentices would
be Indians, and we find that the capital outlay required on a basis of 200
apprentices works out at about Rs. 2,000 per head, and the average cost
per annum at Rs. 570 per head. Considering that more than half the
training of the apprentices is given in the workshops, the cost is very
high ; but this is due to the fact that we consider it necessary at the
present time to offer special inducements to attract a sufficient number
of educated Indians as apprentices. These inducements take the form
of free board and lodging in addition to the wages which they will earn ;
but we anticipate that, as the prospects which will be open to this class
of student become better appreciated, the necessity for free board and
‘lodging will gradually disappear; and that in the meantime public
bodies and individuals will offer scholarshiffis to provide for students in




éxcess of the number estimated. The artisan apprent{cea would also
receive elementary technical instruction in the engineering school which
we propose, but we do not consider that this will involve extra expendi-
ture on buildings, equipment, or staff. v

' .
360. In regard to the capital cost of new colleges and institutes, we
have not been able to obtain figures on which a reliable estimate can be
based. The College of Engineering in Madras is in course of transfer
to a new building ; the sanctioned estimates amount to Rs. 17,76,000,
and, allowing for the value of the plant and apparatus transferred from
the existing college, we may assume that the capital value of the new
college will be Rs. 20,00,000. It will provide accommodation for 500
residential students. The majority of these, however, belong to the
upper subordinate and subordinate classes, and it is fair to assume
that the accommodation provided for the staff and the equipment of the
laboratories and workshops would have to be on a somewhat larger scale
if all the students belonged to the advanced classes. Students of tech-
nology would, however, be of various grades, and, while the capital
outlay for the highest grade would certainly be not less than Rs. 6,000 per
head, the average for all classes would probably not exceed Rs. 4,000.

We lave been furnished by the Director nf the Indian Institute of
Science with a very detailed analysis of the capital expenditure incurred
on that institution. The total amounts to Rs. 23,50,000. At the very
outside it is capable of providing accommodation for 100 research or
advanced students. The expenditure in this case has been on a lavish
scale and, making allowance for this, the capital outlay per research
student need not have exceeded Rs. 20,000. Beside the educational
returns on this expenditure in the shape of trained rescarch workers, the
commercial value of the research results must also be considered, for it
exceeds the total capital outlay on this institute.

361. It now becomes necessary to frame some estimate of the number
of students for whom higher education in engineering and technology
should be provided. The Department of Statistics has furnished us with
a return of the number of large industrial establishments in India, and
of the number of persons employed in them. The number of establish-
ments i§ 4,063 and of persons employed 1,135,147. The figures relate
to the vear 1916 and do not include any returns from the mines. We
have not been able to make use of these figures, and we present them
merely to afford some indication of the scale of manufacturing operations
at the outbreak of war. But, with these figures before us, we think
it will not be deemed excessive to provide for an annual outturn of 400
trained technologists and 400 mechanical engineers, capable ultimately
either of becoming foremen, or of occupying positions superior to those of
foremen. Taking the average length of the courses. for technological
students as three ycars, there would be 1,200 under training at any one
time. The capital outlay involved would be about Rs. 50 lakhs, out of
which, after assessing the valuation of existing facilities, Rs. 40 lakhs
may be taken as new cxpenditure, and the annual expenditure would ba



Rs. 12 Iakhs, to which must be added about Rs. 7 lakhs* for the tmmng
of the civil engineering students. The course for mechanical engineers
will usually not be less*than five years, which involves a provision for
2,000 apprentices at a cos? of Rs. 40 lakhs initial charges and Rs. 11,40,000
recurring.

The cost of improving the ex:stmg system of mining education, as
estimated by the Macpherson Committee, was as under :—

School of Mines— Rs.
Initial . . 6,566,000
Recurring . . . . . . . 98,000

Evening classes—

Initial . . . . . . . . . . 1,561,000

Reourring . r . . . . . . . 71,000

Wo accept these figures for the purposes of this estimate.

362. We may now proceed to consider the cost of training students of
a lower grade. The returns of the Educational Commissioner for 1916-
17 throw some light on this ; but as the wurk has been done hitherto in a
very unsatisfactory way, it is evident that a much larger expenditure
will have to be incurred in future than in the past.

Tanre D.
! |
! Local Fund T i
—_— {Government. and ]".' \l‘*l'i‘( me":ta
! Municipalitics, | “1¢¢¢ unalded.
Schools of Art . . B t 5 1 3
“~ !
Engincering and Surveying | 9 7 3
Schools. |
Technical and  Industrial 38 ©odl 85 17
Schools. ¢ 4
i

Table D furnishes details regarding the number of schools of art, of
engineering and surveying schools, and of technical and mdustnal schools
at present in the country. Some are ged by Gover t, some by
local funds and municipalities, and some by private agency, and the
last-named are divided into those which receive grants-in-aid and those
which do not. The unaided schools may be omitted from consideration,
a8 the usual reason for their non-receipt of Government aid is that they
are not classified as eligible. The five Government Schools of Axt train
1,310 pupils at a cost of Rs. 2,61,314, which works out almost exactly to
Rs. 200 per head. The Government technical and industrial schools,
which are really all industrial schools, are 38 in number and train 2,431
students at an average cost of R, 160 per head. ~Those under private

* Out of Rs. 8,26,731 shown in Table Cabout Rs 7lakhs may be taken as the expen-
diture exolusively on civil engineering.
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management aided by Government are 85 in number and train ovei
4,000 students at an average total cost of Rs. 177 per head. These are
mainly mission schools.

These average figures are not of much valu as they relate to institu-
tions of very different merit. In all these schools some part of the
receipts is derived from the sale-proceeds of work done in the school by
the pupils, and in the better-managed schools this is an important source
of income. Taking this into account, we think that industrial schools
can be run at an average cost per pupil of Rs. 200 per annum, and that
they can be established with a capital outlay of Rs. 500 per student.
Ordinarily, schools should not train more than 100 pupils at a time.
The average attendance at present is very much less than this, but only
a few of these institutions are under competent superintendents with a
trained staff of teachers. Our estimates provide for the ultimate estab-
lishment of 150 such schools, affording accommodation for 15,000 pupils
and involving a capital outlay of Rs. 75,00,000 and annual recurring
charges of Rs. 30,00,000. The whole of this expenditure should not fall
upon provincial revenues, although it figures in Statement II as a pro-
vincial charge. As these are institutions which would be entirely
devoted to the improvement of cottage industries, and would be almost
entirely of local interest, the bulk of them, therefore, should be controlled
and supported by local bodies or by private agencies, and be assisted by
Government only through grants-in-aid. For purposes of administra-
tion the schools would be grouped territorially under the Deputy Directors,
who would doubtless avail themselves of the services of the expert head
masters of the higher-grade Government schools in matters connected
‘with the detailed working of the smaller schools.

363. It would also, however, be necessary to appoint thoroughly
qualified visiting experts for industrial schools, and these have been
included in the cadre of the imperial department. The majority of indus-
trial schools can be grouped as metal-working, textile, and wood-work-
ing schools, a division which would require three exp&rts for each province
a8 inspectors ; but it is fairly’ certain that no one province would be
able to find full-time employment for so many men. The inspection
of these schools, and the control of those which are cither directly under
Government or under local bodies, should, we think, be provided as
follows. The Government schools should, as we have already proposed
in paragraph 143, be under the charge of one or more skilled industrial
teachers, who would be primarily responsible for their efficiency. The
advantages of sharing in this arrangement would be also open to industrial
schools under local bodies. This would save expense in the first instance,
and admit of some reduction on the estimate we have framed. Later,
as funds were available and skilled teaching staff was trained, each
school might be self:contained. The ultimate responsibility for these
schools would naturally lie with the Director of Industries, who would
regularly inspect them with the help of his superior staff. We have,
however, pointed out the divergencies of raethod, and the general in-
efficiency of these schools, and have drawn attention to the necessity of




securing a better appreciation of the most promising methods of working.
We are, therefore, of opinlon that the inspection work should be done
by imperial officers who should, in all cases, however, report to the Local
Government responsibls for the schools inspected. It is highly import-
ant, in the matter of inspection, that the charges of the officers responsible
for this work should be allotted by subjects, rather than on a merely
territorial basis. They should be able to advise in regard to the ins-
tructional courses, the manufacturing processes, and the commercial
disposal of the goods manufactured. Cottage industries are of enormous
importance in India, and, if they are not only to hold their own, but to
make real progress, they must be assisted by the best experts obtainable.
We doubt whether an officer can effectively inspect more than 25 schools
scattered through India, and, on the assumption that ultimately there
will be 150 industrial schools, about six visiting experts would be re-
quired (see para. 352).
364. In the aggregate a great deal of money has been spent in the
iments and demons. past upon cxperiments and demlorﬁ?tratlon:;l
: but little or no information is available regard-
rations, Rs. 6,50,000. ing the conditions under which these gwere
carried on, and this expenditure consequently affords no useful basis
for future estimates. In the Memorandum on the Department of Indus-
tries in the Madras Presidency, Appendix J, we find that the experimental
manufacture of aluminium ware was carried on for six years and resulted
in a nett profit of Rs. 30,000; while chrome-leather experiments extended
* over seven years and cost in all Rs. 55,000. Similarly, in regard to
weaving, Rs. 85,000 was the nett expenditure in 15 years. These figures
show that a great deal of work can be done for comparatively little money ;
but, on the other hand, pumping and boring operations in 11 years
have cost Rs. 6,80,000, and the budget estimates for 1917-18 provide
for au expenditure of Rs. 1,48,000. Against this charge, a sum of
Re. 3000 in receipts from'fees is estimated. We find in the budget of
the Madras Department of Industries for 1917-18 a provision of
" Rs. 1,18,000 is made for industrial experiments, and that, in the Agri-
cultural Department’s budget, the sugarcane breeding station at Coim-
batore is estimated to cost Rs. 42,000 a year. Excluding such experi-
ments and demonstrations as may properly Tall within the purview of
the imperial department, we have cometo the conclusion that under
this head the following provisions should be made for the provincial
departments :—

Rs.
Bombay . . . . . . . .
Bengal . . . . . . . 1,00,000 each.
Umted Provinces

Burma . . . . . . . .
Punjab . . . . . . .
Centml Provinces . . . . . . 1000 each.
Bihar and Orissa . . . . .

Assam . . . .

North-West Frontier Provinoe . } 25,000 each.
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‘These stims do not include the salaries of the officers who would eontrol
-such work, which would be borne on the provincial establishments.

365. The work of giving advice and assistance to local industries
will form part of the duties of the Director of
Professional advice and Tndustries and his staff and should involve no
assistance fo local indus- oy penditure beyond that provided under the
head of *“ Administration and control ”’; in fact,
under this head, there should be a gradually increasing income, as only
in backward tracts should such work bo undertaken without fees. We
have seen that such fees are already levied in the Madras Presidency,
and we gather that they have not proved deterrent to industrial progress,
while they prevent much waste of time in dealing with futile applications.
The Madras rules, as sanctioned in Government Otder No. 856, dated
August 10th, 1916, will illustrate the lines on which it has been found
possible to work such a system.

366. In Chapter XX we rccommend the grant of advances and
hire-purchase loans on the lines that have been
seur;:r'vi:}:n Im il;uct:g: cxperimentally followed in Madras and Mysore,
of rural industries, and we cstimate that, when the provincial
Rs. 12,72,000. Departments of Industries are fully equipped,
advances to the extent of about a crore of rupees a year might be taken
with good results. The whole of this money would be spent on the
equipment of cottage industrics and the establishment of comparatively
small factories, or of power plant mainly engaged cither in lifting water
for irrigation or in the preparation of local raw produce, largely agricul-
tural. . The administration of these loans would necessitate the examina-
tion of the security tendered by the applicants, and the consideration
of their capacity to carry on the work that they propose to take up. In .
almost every case it would also involve a very careful scrutiny of the
conditions affecting the success of the enterprise. Where loans are
granted, it will almost inevitably follow that plans and estim#es will
have to be prepared, the machinery purchased and erected, the staff to
work it trained and, finally, the plant handed over in good working order.
To perform these duties we have proposed, under the head * Adminis-
tration and control,” the appointment of Deputy Directors with expe-
rience in mechanical engineering, and they should be assisted by a suffi-
cient subordinate engineering establishment, most of which would be
organised in territorial charges. We think that at first the enquiries’
into titles and encumbrances of landed property might be conducted
by the local revenue staff ; later on, if the work increases largely, special
arrangements may prove necessary. For a major province making
advances which would average about 10 lakhs of rupees a year, and be
recoverable within a period of six years, the maximum outstandings
would amount to 60 lakhs of rupees which, at 6} per cent. interest, would
yield a revenue of Rs. 3,75,000. As the rate for takavi loans was fixed
when the conditions under which the Government of India could borrow
-money were very different from those now existing, it would be necessary
to consider whether the interest chargeable should not be raised to a
. . . 264 "



figure which would render this important branch of ‘the work mere or
less self-supporting. In some at least of the major provinces we anti-
cipate that employment may be found within five years for about 15
circle officers in each, who with their establishments would cost on an
average Rs. 1,000 a month each. Roughly, it may be assumed that at
least one-third of their work would be connected with the disbursing of
loans and the carrying out of hirc-purchase agreements ; and, on this
assumption, and taking the cost of supervision and establishment into
account, there would be chargeable against the loans account in such a
province, as the cost of administration, about Rs. 80,000 a year. If,
for example, money can be borrowed at 5} per cent. interest, the charges
.would amount to Rs. 3,30,000, and the cost of administration to Rs.
80,000, making a total of Rs. 4,10,000, which would be covered by a
rate of interest on the loans of 7 per cent. It would not press unduly
on borrowers if 7} per cent. were charged to allow a margin for contin-
gencies.  This should not prove at all & heavy burden, as experience has
shown that the economic results of such loans, when properly expended,
are very striking, and not a few instances have occurred in which the whole
capital outlay has been recouped within one or two years. It should be
the policy of the Departments of Industries to make the work of super-
vision and inspection as far as possible self-supporting. Efforts should
be also made to encourage the cstablishment of rural engineering fac-
tories capable of taking over the work which, in the first instance, would
have to be done under the supervision of circle officers ; the facilities
which we have proposed for training mechanical engincers would help to

render this possible.
367. From the Budget Estimates of 1917-18 the following tabular
statement has been prepared showing the cxpen-

Inspection of factories and it 10 on the inspection of factories and steam

steam boilers.

boilers.
————— Factories. Boilers.

- - . CRe CTTTHETT
Bombay 69,000 92,000
Bongal 62,000
Madras 32,200 32,100
Burma 17,300
Unit:d Provinces . 16,700 25,200
Tho Punjab . . . 13,600 14,900
Central Provinces . . . 25,600-
Bihar and Orissa . . .. 700
Ass;m ‘ . .

ToraL . 2,11,600 ! 1,89,80'T




We have no additions or alterations to suggest under these heads.

868. The collection of commercial and industrial intelligence would
be effected by the various members of the
Coflectlon of commerclal Jepartmental staff in the course of their ordi-
and '“ﬁ'.'";'o',oéo""""”“' nary work. The territorial organisation of the
. staff would no doubt render this easier. A
compiling and recording agency would be required, which is included
in our estimate of the Director’s office charges. In the case of Bombay
and Calcutta, we have recc ded the appointment of special pro-
vincial officers for commereial and industrial intelligence ; their salaries.
in consideration of the work which the commercial importance of these
cities would entail, should be Rs. 1,500 a month.
369. The share of the cost shown in the presénb estimate under the
head, Stores (Imperial), which would ultimately
Purchase of stores. be made over to provincial departments, would
depend on the decision reached as a result of the special enquiry which
we have already suggested. '

Capital Expenditure.

Under the head of capital expenditure it is possible to furnish only a
rough estimate based upon the figures which we have obtained regarding
the cost of buildings and equipment of existing institutions, and upon
the immediate needs of the provinces, so far as we can estimate these.

370. We have already stated that we think provision should be made

for training 15,000 pupils, and that the average

"“"g_"s"m oﬁ‘”"‘ cost of the industrial schools and their equi;-

. ment will be Rs. 500 per pupil. This involves

a total expenditure of Rs. 75 lakhs, from which must be deducted the

value of such existing institutions as may prove suitable. From Table

D it will be seen that there are at the present time 181 schools owned as
follows :—

Owner. No. No. of pupils.
Government . . . . . . . . 38 2431
Local Funds and Munioipalities . . . S 41 2,098
Private bodies receiving grants-in-aid . . . . 86 4,092
Private bodies not receiving grants-in-aid . . . 17 516
® Torar . 181 10,037

Some of these may disappear, others may be greatly modified, and
new schools may be started. It would not be safe to reckon that more
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than Rs. 20 lakhs can be taken as the vaiue of buildings that would be of
use under our proposed scheme ; and the nett cost would be, therefore,
Rs. 55 lakhs.

371. The following tabular statement shows the amounts which we

Tochnological  Insti think should be _provided for each province
s. 47,00,000. - for technological institutes :—
Rs. Lakhs,

Burma . . . . . . . . . . 8
Bihar and Orissa . . . . . . . . 13
United Provinces . . . . . . . . 6
Bengal . o . . . . . . . 10
Madras . . . . . . . ... [
Bombay . . . . . . . . . . 5

At present, beyond the school of engineering at Insein, no provision
has been made for technical education in Burma. A technological
institute is needed in or near Rangoon which should at the outset provide
accommodation for about 100 students. The capital outlay per head
would be considerably above the average rates shown in paragraph 360,
in view of the high cost of materials in Burma and of the fact that the
institute would be at first on a limited scale. We have, therefore, pro-
posed a total expenditure of Rs. cight lakhs.

Technological institutes would be required for Bihar and Orissa and
for the United Provinces, which might be at Banklpore and Cawnpore,
respectively ; for each of these an initial outlay of Rs. six lakhs should be
sufficient. The former province would also require a school of mines
at Dhanbaid and improved accommodation for evening classes on the
coal fields costing in all Rs. 7,07,000, or (say) seven lakhs of rupees.

Bengal has at present only the Sibpur College of Engineering;
chemical technology is inadequately provided for, and about Rs. four
lakhs could usefully be spent on developments for this purpose. A
technical institute might be required at Dacca on a similar scale to those
we have proposed for Bankipore and Cawnpore This would make the
total expenditure on capital account’in Bengal Rs. ten lakhs.

The College of Engineering, Madras, at a cost of Rs. five lakhs, can
be expanded into a technological institute, to which’the Leather Trade
School should be attached

In the Bombay Presidency there is already the Victoria Jubilee
Technical Institute and the Poona Cgllege of Engineering ; these can be
"usefully developed, the former with special reference to chemical, and
the latter to electrical, technology, at an estimated cost of Rs. 2} lakhs
each. :

Total for India . . . . . . .Re47,00000
1 )



372. In connection with railway workshops or large engineering

. establishments, .we propose the establishment

T::"'l‘ll::gn.nl'il. '4"0“0';%‘;:' of ten.schools, cach capable of dealing with

' about 200 apprenticeg. These schools “would

be located alongside suitable existing workshops, which would result in

the " following distribution :—one each 'in Madras, United Provmces,

Punjab, Bilar and Orissa, Burma, and Assam, and two each in Bengal

and Bombay. We estimate that cach school will cost about Rs. four
lakhs, made up as follows :—

Rs.
Hostels for 200 apprentices -. . . . . . 2,00,000
School buildings . . . . . . BN 76,000
Models, furniture, m:d equipment .. . . . . ' 25,000
Houses for staff . . . . . . . . 1,00,000

ToTAL . 4,00,000

No provision has been made for the cost of the site, as land can usually
be provided free of cost.

For ten schools the capital charge will be Rs. 40 lakhs.

373. We gathered from the experience acquired in Madras that a
technically qualified Director of Industries
mﬂ'"l’"‘z"‘mm‘"’m would find it extremely convenient, for the
Offices, Rs. 8,00,000.  purposes of test and experiment, and for the
expeditious transaction of current work, to
have a small mechanical workshop and laboratory for both chemical
and physical tests. Provision for the upkeep of this has been made
under the heading of establishment, and the cost of materials and
experiments would be met from tho provision for experiments and
demonstrations. These workshops and laboratories may be estimated
to cost eventually from Rs. 50,000 to Rs. 1,00,000, but would only gra-
dually be built up as work developes and industrial progress is made.
A total provision of Rs. eight lakhs, which would be spread over about
five years, is deemed sufficient for this item.

(b) Possible Schemes.

374. The remaining prol;osals involving capi-
tal expendifure are :— -
(1) The Metallurgical Research Institute at Sakchi.

(2) The Central Chemical Research Institute.
(3) The Imperial Engineering College. -
208
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In regard to the first two of these, however, we have only suggested
their examination by expert committees; while we do not contem-
plate the early establishment of either the second or the third. It is,
therefore, perhaps needless at this stage to do more than indicate roughly
our own opinion of the sdale on which we think they should be under- -
taken. In putting forward the figures given below we have carefully
scrutinised the expenditure incurred in recent vears on the highest-
grade teaching and research institutes which have been started.

The Central Chemical Research Institute should be on a slightly,
larger scale than the Indian Institute of Science at Bangalore, and
may, therefore, be estimated to cost Rs. 20 lakhs. The Imperial
Engineering College should, we think, provide ultlmately for about
500 students which, at the rate we have already given, viz., Rs. 6,000
per head, would cost Rs. 30 lakhs. The Metallurgical Tnstituto at
Sakehi would probably provide a four years’ course for 50 metallurgical
students, Owing to the expensive character of the equipment required
for metallurgical experiments, and the relatively small number of
students to be provided for compared with the other technological
institutes we have proposed, the capital cost may be taken at Rs. 8,000
per head, or Rs. 16 lakhs in all.

’

Summary of Estimates.

375. Statements II and III, appended to this Chapter, show in a

tabular form the annual charges on account of the imperial and the
provincial Departments of Industries, which amount to Rs. 24,63,900
and Rs. 98,98,500, respectively, or Rs. 1,23,62,400 in all. Only new
expenditure has been included in the figures for the imperial depart-
ment ; but, in the case of the provincial estimates, it is ry to
set off against the proposed expenditure theyxisting charges, which
cannot be exactly determined, but are approxirately Rs. 38,00,000,
including Rs. 27,00,000, shown in Table B. as the existing cost of indus-
trial and technical education, Rs. four lakhs for Faciories and Boiler
Inspection (para. 367), and Rs. seven lakhs on Industrial Departments.
A further deduction should be made on account of local contnbutxous_
to which reference is made in para. 362, but it is impossible to estimate
the precise share which local bodies may be willing to take in the pro-
vision of industrial education. Omitting this latter, the total additional
recurring charges, therefore, would be in the neighbourhood of Rs. 86
lakhs.

In Stat t IV the estimated capital expenditure under various
heads is shown. It amounts to Rs. 150 lakhs, with & further possible
expenditure of Rs. 66 lakhs., We consider that an annual grant of
Rs. 30 lakhs for about seven years will meet the demands which are
likely to be made, if the schemes which we have recommended are
carried out.
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STATEMENT IIL

SUMMARY OF IMPERIAL AND PROVINCIAL RECURRING EXPENDITURE.
Imperial Expenditure!

Rs. ,

Department of Industries 5,47,400
Commercial Intelligence . 36,000
Indian Trade Commissioner 25,500
Stores . . . . 8,566,000
Visiting Experts for Industrial Educal 99,200
Hydrographic Survey . . 3,00,000
Central Chemical Laboratory 5,00,000
Research and Demonstration Factories 1,00,000
24,64,100

Less savings on Salt . 200

ToTaL 24,63,900 24,63,900
Provincial Expenditure.
Rs.

Bombay . . . . 16,91,000
- ... 1604000
United Provinces . . . . . 15,97,300
Madras . B . . . . 13,79,300
Bihar and Orissa . . . . 10,27,700
Burma . . . . . . . 8,22,500
Punjab . . . . . . 7,31,100
Central Provinct . . . 5,86,600
Assam . . . . . . 3,37,000
North-West Frontier Province . . 1,22,000

ToraL . 98,98,500 98,98,5000
GraND ToTatr, . 1,23,62,400.
STATEMENT 1V.

EsTiMATE OF CAPrTAL EXPENDITURE.
(@) Recommended Schemes.

Rs,
Industrial Schools . . . . . . . 655,00,0000
Technological Institutes . . . . . . 417,00,000.
Mechanical Kngi ing Schools . . . K4 . 40,00,000-
Workshops and Laborat ttached to Dircctor’s
Oftices . . . . . . . . 8,00,000.
1,60,00,000.

(b) Possible Schemes.
Rs,
Metallurgical Institute . . . . . . 16,00,000-

Imperial Engineering College . . . . . 30,00,000-
Central Chemical Institute . . . . . . 20,00,000
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CHAPTER XXIV. -

Summary of Recommendations.

Chapter I.—Rural India, past and present. Chapter II.—Some Indus-
trial Centres and Districts.

(1) The first twoe chapters are introductory and descriptive, the
case of Burma being specially dealt with.

Chapter IIl.—Raw Materials for Industries.

(2) Indian industries must be largely based on agricultural products
¥ide Appendices B and C, and the Agricultural Services require streng-
- thening to undertake the necessary research
work. Attention is specially directed to the problems presented by
cotton cultivation, by sugar cultivation and manufacture, and the
necessity for scientific work on oil seeds is brought to notice.
(3) The trade in hides and skins and the tanning industry are of
Vide Appendix D.  87¢3b importance. The solution of the existing
problems lies in stimulating the production of
leather and of lightly-tanned hides and skins. The possession of an
abundance and great variety of natural tan-stuffs lends special impor-
tance to this industry in Tndia.

Vide Chapters 1V, XXII. (4) The mineral resources of India offer oppor-
Appendices E, F. tunities for important developments. R

(5) The forest estates of Government yield inadequate returns, and
an expert service of forest engineers is required to facilitate extraction,
Provision for the training of forest engineers should be made in India.

(6) Special measures are required to bring timbers of the less-known
species to the notice of consumers. Government depdts under the
charge of officers selected for their commercial aptitude should be estab-
lished for this purpose.

(7) The staff and equipment of the Forest Research Institute at
Dehra Dun are insufficient, and additions to the staff are necessary.

(8) The Departments of Industries should co-operate with the Forest
Department to create the necessary link between the research officers
and possible consumers of special timbers.

(9) Plantations should be established to secure a concentrated and,
therefore, cheap supply of suitable wood for special industries and for.
fuel.
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(10) Indian fisheries (especially deep-sea fisheries) have been neg-
lected, except in the case of Madras, and their possibilities should be
developed by properly equipped Fisheries Departments. Scientific
ichthyologists should be added to the Zoological Survey. The creation
of Fisheries Departments in Burma and Bombay, and a substantial
addition to the staff of the Bengal Fisheries Department are suggested.

Chapter IV.—Industrial Deficiencies of India.

(11) The industrial deficiencies described show the national necessity
of establishing certain ‘ key * industries. Where secret or very highly
specialised processes of manufacture are involved, Government should
take steps to facilitate their intfoduction. .

Chapter V.—Industries and Agriculture.

(12) There are many ways in which the employment of power or
hand-driven machinery can assist the agriculturist, particularly in
respect of irrigation, sugar production and oil milling.

(13) The demand for macktinery for these processes would lead toe
the establishment of agricultural engineering works.

Véde Recommendation (14) Close co-operation between the Depart-
(132). ments of Industries and Agriculture is needed.

(15) The Director of Industries in each province should have a
workshop and laboratory equipped for the mechanical testing of small
prime-movers and of the machinery that they are intended to drive.

(16) The possibility of irrigation in Sind by means of pumps should
be considered in connection with the Indus barrage scheme, in order
to estimate the commercial practicability of growing Egyptian cotton
on a large scale. : -

Chapter VL.—Power.

(17) A special survey of the coal situation in India should be under-
taken at an early date, with a view to introduc-

Vdde also paragragh 26. ing economies in the methods of mining and
consumption. Such a review of the fuel situation in eastern India
should include an examination of the measures in progress for rendering
more accessible the undeveloped fields of Assam.
\" (18) There are great advantages in using wood fuel after conversion
into gas rather than directly, and, in particular, in employing charcoal
for the production of gas after the removal of the by-products which
are of value for industrial purposes. Any methods which are likely
to cheapen the cost of fuel for gas- plants should be the subject of de-
tailed investigation and trial.

(19) Possible sources of industrial alcohol should be investigated.
A liberal policy should be followed by the excise authorities when com-
mercial requirements conflict with oxcise regulations.
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-(20) The utilisation of water power is of the highest importance in
view of the necessity of creating electro-chemical and thermo-electric
industries and of economising the use of coal. An organisation should
at once be created by Gdvernment to carry out a systematic survey of
the hydro-clectric possibilities. Standard conditions for hydro-electric
licenses should be prescribed. :

(21) Leases of water power to private persons should provide for
the resumption or transfer of rights and for the acquisition of the hydro-
electric plant on an equitable basis, should it become necessary in the
public interest, or should the initial industrial undertaking be com-
pelled at any time to cease working.

(22) Proposals for generating water power from canal falls and
other irrigation works should be considered by a joint committee com- -
posed of officers of the Public Works and Irrigation Departments.

Chapter VIL.—The Indian in Industries. Chapter VIII.—Government
Industrial Policy in recent years.

(23) These chapters are wholly descriptive.

Chapter IX.—The Organisation of Scientific and Technical Services,
and the Provision for Research Work in India and Abroad.

(24) In future all scientific officers should be recruited into imperial
services, but placed under Local Governments or departments of the
Government of India for administrative control. Their purely scientific
work should be subject to the eriticism and advice of the head of their
service, transmitted through their administrative superiors. An im-
perial Indian Chemical Service is most urgently required.

(25) A special committee should be appointed, including a distin-
guished chemist from abroad, to formulate proposals for the permanent
organisation and terms of service of the staff, and for the location and
equipment of research laboratories.

(26) In the case of other scientific subjects, such as botany, bacterio-
logy, zoology and entomology (which last should be récognised as a
distinet administrative unit), imperial services should similarly be
organised ; and suitable committees might be appointed to work out
details.

(27) Conditions are suggested to govern the relations between Govern-
ment research officers and private industrialists who may desire to
employ them on specific problems.

(28) Recruits for the scientific services should be drawn as far as
possible from the Indian Universities and 'institutes. At first it will
be necessary to import a number of specialists from England, but tbe
ultimate object should be to man the services with officers trained in
this country. *
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(29) The most promising bases for the establishment of ‘specialised
institutes of research will be at the chief centres of industries; but
expert opinion is necessary to fix the location of these institutes. This
subject should be included in the scope of enquiry of the committees
recommended to work out the organisation of the scientific services.

(30) There are serious drawbacks to research work connected with
Indian problems being undertaken abroad, and there is no longer any
justification for the expenditure of Indian revenues on the maintenance
of the Scientific and Technical Department of the Imperial Institute.
In the rare cases which necessitate reference to British or foreign specia-
lists, scientific officers in the Indian services should be empowered to
‘communicate, through a recognised channel, with the Scientific and
Technical Research Department recently established in England.

Chapter X.—Industrial and Technical Education.

(31) The existing system of State technical scholarships for study
abroad, though greatly improved by the revised Government rules
recently issued, should not be utilised to enable students. to acquire’
training in industries new to India. These scholarships should be
granted only to men with some experience in existing industries, to
enable them to acquire further specialised knowledge, and should not
be awarded in respect of subjects for which adequate educational faci-
lities are available in the country. :

(82) Suitable primary education for the artisan and labouring popu-
lation is urgently necessary. When private employers undertake the
task of providing it, they should be assisted by Local Governments.

(33) Industrial schools should be controlled by the Departments of

Vide alo I;oeommenﬂa- Industries. .Thgir head masters must possess

: tion (47). practical skill in the industries taught and

knowledge of their economic conditions. These

schools are a means of suitable training for cottage, but not for orga-
nised, industries. :

(34) Organised industries may be divided info two classes, mani-
pulative, such as mechanical engineering, and non-manipulative or
operative, such as the manufacture of chemicals. Training for mani-
pulative industries should be given in the works themselves, to which
theoretical classes should be attached. , There are certain cases where the
individual concerns are not large enough for this ; these can sometimes
be conveniently dealt with by central teaching institutions serving a
group of works ; but where such an arrangement is impossible, and in
the case of the textile trade where the preliminary training can best
‘be given in & school, instruction may be more conveniently provided
in technical schools with workshops or instructional factories attached.
_ (35) In the case of non-manipulative industries the necessary train-
ing can usually be given in a teaching institution ; but practical experi-
ence is needed if the student 13 to rise in his profession. In these
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industries, the instruction should be mainly technological, e.g., in a
branch of applied chemistry, with some training in engineering, and
can be given in a teaching institution. The necessary practical experi-
ence must be gained in the factory, in which the student’s technological
training will qualify him at once for employment.

(36) The training requfted for mechanical engineering, as an example
of a manipulative industry, is discussed in detail.

(87) At the large enginecring shops practical training should be
given to artisan apprentices on an organised system, with teaching in
shop hours ; and the apprentices should be paid wages, a part of which
they might receive in the form of deferred pay on leaving.

'(38) In the case df foreman a system of apprenticeship on conditions
that should attract middle-class Indian youths is suggested, with teach-
ing in shop hours of a more advanced type than in the case of artisan
apprentices, and providing for boys who would start at a somewhat
higher age.

(39) In the case of mechanical engineers also, the large engineering
shops should be used as the practical training ground ; but a greater
proportion of the time should be devoted to theoretical teaching of a
higher kind than is necessary for foremen. -Those students who desire
it may, after completing their shop training, take courses in special
subjects at an engineering college.

(40) The engineering colleges should, as soon as is practicable, make
over the training of subordinates to lower-grade institutions, and should
add departments for technological training. These colleges should be
administered by Councils, on which the University, the Departments of
Industries, and employers should be represented, while the Council
should have the privilege of clecting a certain number of its members
to represent it on the University Senate. The Universities would
decide which of the college courses should qualify students to sit for a
degree.

(41) In addition to the existing provincial institutions, two imperial
colleges seem likely to be needed ultimately, one for the highest-grade
teaching of engineering and the other for metallurgy and mineral tech-
nology. .

(42) Government should encourage the foundation in India of scien-
tific and technical societies on the lines of the London institutions.

(43) It is recommended that the engineering classes in the*Victoria
Jubilee Technical Institute, Bombay, should be adapted to meet the
requirements of the apprentices in the railway and other workshops in
Bombay, and that the courses in technology should be supplemented
by two years’ practical work before the full diploma can be gained.

(44) As regards mining, the evening classes on the coal fields should
be retained and improved ; and the scheme put forward for a school of
wines at Dhanbaid is preferable to the present arrangements at Sibpur
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and should be adopted. Meanwhile, the existing course at Sibpur
should be improved.

(45) The technical school at Sakchi for metallurgical training pro-
posed ‘by the Bihar and Orissa Government is approved, but without
_prejudice to the possibility of a higher-grade institution.

{46) In respect of commercial education it is of the utmost importance
to secure the co-operation of commercial men, Commecial colleges
should be administered by Councils consisting largely of business men
with representatives of the Universities; these Councils should also
elect from among their members delegates to the University Senates.
The Universities should retain the right to prescribe which courses of
the colleges shall qualify a student to sit for a University degree.

(47) All industrial and.technical institutions of less than collegiate
rank should be controlled by the Department of
- Industries, though the advice and co-operation
of the Department of Education is desirable.
(48) To prevent inefficient or misdirected teaching, inspection and
advice by officers of the imperial Department of Industries would for
some time be of great assistance to provincial departments.

Vide also Recommenda-
tion (33).

Chapter XI.—Commercial and Industrial Intelligence.

(49) Commercial and industrial statistics should not be commented
on except by an agency which has expert knowledge of their signific-
ance. The Director of Statistics should be a compiling officer only.

(50) The Director of Commercial and Industrial Intelligence, whose
headquarters should be in Calcutta, should be supplied with informa-
tion by provincial Directors and by the special provincial intelligence
officers proposed for Calcutta and Bombay. The help of commercial
associations should be utilised so far as possible.

(51) He should advise the Government of India regarding commer-
cial questions, especially those relating to overseas trade. He should
also answer enquiries from the public, but should refer those relating
to technical matters to the appropriate expert department.

(52) Crop forecasts should be prepared by the Agricultural Depart-
ment, as soon ag its staff is sufficiently strong to undertake the task.

(63) More complete information regarding industrial employment.
and production is required..

(54) The Indian Trade Commissioner in London should be assisted
by temporarily seconded members of the Agricultural, Forest and Geo-
logical Survey Departments.

(65) Government should consider the desirability of establishing
Indian trade agencies after the war in other countries, such as East
Africa and Mesopotamm
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(56) The Indian Trade Journal should be replaced by periodical
bulletins. More use should be made of the press for disseminating
current industrial and commercial information.

Al
Chapter XII.—Government Purchase of Stores.

(57) The creation of an organisation for the purchase and inspection
of stores in India is recommended working under the Imperial Depart-
ment of Industries and the local Departments of Industries in. each
province.

(58) The appointment of a small expert committee is proposed to-
consider the precise allocation of spheres of action between the imperial
and provincial agencies.

(69) All indents for Government and railway stores should be met,
as far as is practicable, in India. Indents from provincial officers should
be dealt with first by the provincial Directors, who should fill them to
the utmost possible extent from local manufactures.

(60) The remaining items should be forwarded to the Controller-
General of Stores with the Government of India, who would issue orders
for those items which could be advantageously obtained in India and
would purchase the residue through the Stores Department of the India
Office. Indents from Government railways and from such other rail-
ways as desire to participate in the scheme should be dealt with by the
Controller-General of Stores, in the same way. The stocks would
not be held by the Stores Department.

(61) Provincial Departments of Industries should, so far as their
equipment permits, inspect the goods supplied through them. . They

_should include, in the larger provinees, an experienced officer who would
be responsible for local purchases. Interchange of information with
one another and with the Controller-General of Industries would make
it possible for provincial Directors to purchase stores from other provinces
direct.

(62) For some time to come mspectlon work should be performed
mainly by an imperial inspecting staff, which would also collect infor-
mation regarding the manufacturing possibilities of the country.

(63) The purchase of stores in India would be facilitated by the
existence of an agency in India for preparing specifications in certain
cases.

(64) The Controller-General of Stores should have his headquarters
at Caleutta and should work in close contact with the Director of Com~
mercial and Industrial Intelligence. His annual report should include,
for the information of manufacturers in India, a classified statement
of the articles obtained by him here and frém abroad.

“Chapter XIII.—Land Acquisition in relation to Industries.
(65) Provision should be made, where necessary, in local laws to
enable persons, who are prevented by legal restrictions from transfer-
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ring their lands or from conferring an absolute title therein, to do so
with the sanction of some proper authority, when the land is required
for an industrial enterprise, more particularly for the housing of indus-
trial labour.

‘

(66) Government seems to have been uncertain in the past as to
the applicability of the Act to land required by industrial concerns;
and a criterion is proposed by which the Local Government may deter-
mine the cases in which compulsory acquisition under section 40 (7)
(b) of the Land Acquisition Act may be effected- on behalf of an indus-
trial concern. These suggestions apparently do not involve any amend-
ment of the Act, though, if they do, this should be undertaken.

(67) In certain cases, on the recomniendation of local bodies, Govern-
ment should compulsorily dcquire land to pro-
Vide also Chapter XV1. vide fresh sites for industries, which it is neces-
sary to remove on grounds of public health, and for industrial dwel-
lings.
(68) In all cases where land is acquired compulsorily for industrial
enterprises, cultivators or house owners so dispossessed should be offered
suitable land in exchange or part exchange.

Chapter XIV.—Technical Assistance to Industries by Government.

(69) Direct technical assistance by (overnment is necessary to
encourage certain classes of industries.

(70) The functions and limitations of pioneering and demonstration
factories are described.

(71) For cottage industries, peripatetic demonstrations of improved

processes and machinery are most important,

V“%{.‘ﬁ:’g&m_xv"' and the provision of new patterns and designs

must be arranged for. The organisation of pro-

duction by the establishment of small auxiliary factories and the em-
ployment of labour-saving devices are very desirable.

(72) For organised industries, in addition to assistance in starting

new industrial undertakings, useful work can be done by Government

in helping the owners and managers of small power plants to maintain
them in good working condition.

(73) While ordinarily Government should itself carry on industrial
operations only for the manufacture of lethal munitions, it will be neces-
sary in some cases to control and assist private factories capable of
producing military necessities. ~ Assistance will also be required for
industries of national economic importance. '

(74) The above duties cannot be performed without properly equipped
Departments of Industries, both imperial and provincial. While the
utmost possible decentralisation is desirable, there are certain func-
tions for which the Imperial Government must be respogsible.
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Chapter XV,—Miscellaneous™ Points of Government Law and Practice
affecting Industries.

(75) Power-driven machinery should not be allowed in jails. Pro-
vincial Directors of Industries and their Boards
should be authorised to make recommendations
to the Local Government on the employment of
jail labour.

The Employment of Jail
Labour.

(76) The legislation now being undertaken by provincial Govern-
ments for the prevention of the adulteration of
foodstuffs and drugs is approved. The agency
for enforcing the existing Acts should be con-

The Prevention of Adul-
teration.
siderably strengthengd.

(77) Regarding the adulteration of raw produce for export or local
manufacture, action should be left to the trade itself. Government
should do what it can to strengthen the hands of local mercantile bodies
who are interested in such matters.

(78) A system of Government certificates of quality is impracticable
and unnecessary, except in the case of fertilisers, for which an Act similar
to the Fertilisers and Feeding Stuffs Act of 1906 (Great Britain) should
be introduced.

. (79) The principles laid down by the Public

T o mdminisiration of the  Services Commission in dealing with the Boiler

o '“Am" me-ov Inspection Department are endorsed. The fol-
lowing recommendations are added :—

(@) Boiler inspection should be a duty of the provincial Departments
of Industries.

(b) The rules for determining permissible pressures for boilers-
should apply to the whole of India.

(¢) The laws compelling persons in charge of boilers to possess certi-
ficates should be abolished.

(80) The favourable consideration of Government is asked for the

. proposed strengthening of the Geolog'cal Survky,

The Mining Rules. which should include a suitable staff to inspect:
Government concessions and to advise small mine owners.

(81) Such inspection would ensure the due fulfilment of the conditions
of prospecting licenses and permit of their being framed on more elastic
lines. Local Governments should have power to extend their duration
up to 5 years in cases where the work of proving the existence of minerals
necessitates operations on a very extensive scale.

(82) The present mining lease form might be considerably shortened
and simplified by including some of its provisions in local rules.
(83) Certain provinces should prepare Mining” Manuals similar to
those published in the Central Provinces and Burma.
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(84) The status of Electric Inspectors should
The Admlnlshn‘a’tlml the be improved in order to secure more highly
qualified men.

(85) To ensure intelligent liberality in the interpretation of the rules,
the appointment of provincial Advisory Boards, as contemplated in
section 35 of the Act, is proposed. These Boards should be permitted,
when necessary, to consult experts such as the Electrical Adviser to
the Government of India.

(86) Government should encourage the industrial use of electricity
supplied from central generating stations. The law should, if necessary,
be amended, so as to permit of the load factor being taken into account
in fixing the charges

(87) The Electnc Inspectors should be tmnsferred from the control
of the Public Works Department to that of the Department of Indus-
tries.

(88) No change is needed in the existing patent law, which seems
well suited to Indian conditions, nor is it desir-
able at present for India to join the Interna-
tional Convention, but the position may have
‘40 be reconsidered if patent law is consolidated throughout the Empire.

‘Patents, Trade Marks. and
Business Names.

(89) The registration of trade marks or business names is not recom"
mended.

(90) With a view to legislation to secure the compulsory registration
) of partnerships, Government should consider a
mguhll::'llp:! Partner- suggestion that members of a joint Hindu family
should be regarded as a single unit for the pur-

poses of registration.

Chapter XVI.—The Welfare of Factory Labour.

(91) The inefficiency of Indian labour can be remedied by the pro-
-vision of education, the amelioration of housing conditions, the improve-
-ment of public health, and a general policy of betterment.

(92) Compulsory education should be introduced for all classes of
children in areas where this is feasible ; the
question of amending the Factories Act may
then be considered, if necessary.

(93) As regards housing it has already been recommended that

Government should use its power to acquire

Vide m:&';‘_""“‘m land on behalf of employers for the housing of
.labour, subject to certain safeguards.

(94) Land might also be acquired at the cost of Government or of
‘the local authorities concerned, which they might lease at easy rates
-to employers for erecting industrial dwellings.
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(95) Local authorities should be responsible for the development
and lay-out of industrial areas on suitable lines, and for securing the
maintenance of proper sanitary conditions in such areas.

(96) Tt would be undegirable and unjust to compel individual em-
ployers to house their own labour.

(97) The question of congestion in Bombay must, however, be taken
up at once. The scheme for industrial housing
m";::::;"' for prepared by the Improvement Trust might be
: continued along with the measures which are
proposed below to meet the special difficulties exsting in Bombay.

(98) “To avoid congestion in future no industrial concerns should be
started, except in the north-cast of the island of Bombay or in south-
cast of Salsette, without the consent of the Municipality. In the area
set aside for industrial development, the requisite powers should be
taken by the iocal authorities to determine whether certain classes of
industries should be admitted to certain sites, and the necessary steps
should be taken to ensure the development of the settlement on sanitary
lines.

(99) To relieve existing congestion, the railways should be induced
to locate their new workshops at a reasonable distance from the city
and to furnish accommodation for their labour ¢n sitw. Government
departments and public bodies should provide housing of a suitable
type for their workmen, where possible in the northern industrial area.

(100) The establishment of improved means of communication,
including the electrification of suburban railways, and the extension of
the tramway system, with the object of creating an industrial suburb,
is required. t

(101) In the case of employés of industries located in the city, a
definite standard of accommodation for industrial dwellings should be
determined, and a programme of construction worked out and taken
up at the expense of the local authorities who should then manage
the buildings. If the existing resources of these bodies, together with
such assistance as the Local Government may be able to spare, are
not sufficient, further taxation should be imposed, mainly on employers.

(102) The possibility of reducing the present maximum® factory

hours, whether by a shift system or otherwise,
Proposals ::tmml appll- requires further examination, as the shortening
of working hours may have an important in-
fluence in raising the standard of comfort, when the workers have learned
to employ their leisure hours inore profitably.

(103) The policy proposed by the Sanitary
Vide Appendix L.~ oy iissioner will improve the public health
and the efficiency of labour.
(104) The responsibility for general welfare work among factory
labourers must devolve mainly on private individuals and associations.
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Government and local bodies, as well as employers, should, however,
assist them as far as possible.

Chapter XVII.—Cottage Industries.

(105) The ordinary census provides an unsatisfactory means for the
Vide Appendix I. collection of useful occupational statistics, and -
special enquiries or surveys are needed.

(106) The establishment of central silk-reeling
and twisting factories is desirable.

(107) The introduction of better tools and plant and of a more minute
subdivision of processes should be encouraged by Departments of In-
dustries. ,

(108) In the case of weaving, provision should be made in the weav-
ing schools for the instruction of a small number of pupils of a higher
class, with better educational attainments and prospects of being able
to start for themselves in business. They should be given practice in
the control of workmen, and should receive a training in the commercial
as well as in the technical sidé of their profession, either in private
undertakings run with Gevernment assistance as demonstration factories,
or in commercial sections attached to the industrial schools.

(109) Directors of Industries should be empowered to grant small
loans to cottage workers and to supply tools and plant on the hire-
purchase system.

(110) Provincial art officers should maintain a close connection with
the craftsmen and supply them with new ideas and designs. Periodic
exhibitions should be held, advertisements issued, and attempts made
to introduce the art productions of the country to outside markets.

(111) Emphasis is laid upon the necessity for improving the methods
of marketing the products of cottage industries.
The Departments of Industries must create or
stimulate the creation of sale agencies in India ,
and, where possible, abroad. -

Vide Appendix G.

Vide Recommendation
(114).

Chapter XVIIL.—Co-operation for Small and Cottage Industries.

(112) The way to industrial co-operation must be paved by fami-
liarising workers with the principles of co-operative credit.

(118) Certain co-operative functions, such as the joint use of machi-
nery, can be better achieved by bodies created ad hor, than by super-
imposing them as an additional object on existing primary societies.

(114) The difficulty of industrial co-operation lies largely in the
absence of expert but disinterested non-official business helpers. This
may be remedied, either (¢) by the introduction of the small entre-

reneur, which, however, might not prove advantageous to the worker
in the long run, or (b) by the establishment of sale organisations managed.
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either by Government or by private persons. Government should be
prepared to risk some loss on experiments in this direction.

(115) Direct assistance in the form of loans should be gi;'en by

y overnment to agricultural or industrial socie-

Vide ng'):"'mm'! ties for the purcli;se and employment for the

common advantage of comparatively costly

machinery and plant. The Director of Industries should initiate indus-

trial societies and should give them advice in technical and commercial

matters after they are started ; but he should not interfere with the
administration of the Act and rules.

(116) The Departments of Industries, Agri-
Vide ng‘)'_m"‘“"’:' culture and Co-operation must work closely

together.

Chapter XIX.—Industries and Transport.

(117) Internal traffic, especially in the cases of raw materials con-
veyed to, or manufactured materials conveyed from, manufacturing
centres should be rated as nearly as possible on an equality with traffic
of the same class and over similar distances to and from the ports.

(118) Rates on traffic to ports should be fixed on the principle of
what the export traffic can stand over its whole journey to the port
of foreign destination.

(119) The same principle should apply to imports, but the lowest
possible rates should be allowed for machinery and stores imported for
industrial use in India. 4

(120) The whole distance travelled by a consignment, and not the
distance travelled over individual lines, should be taken as the basis,
when tapering rates apply. The way in which these rates, as well as
¢ block * rates and ‘ terminal charges’, have been applied in the past,
has tended to operate against Indian industries. The total freight
charge for a consignment passing over several lines should be calculated
as & single sum, which should be shared between the different railways,
allowance being made, where necessary, for any extra cost incurred by a
particular line.

(121) The addition of a commercial member to the Railway Board
is suggested.

(122) Indian industries and commerce should be represented by
officers of the Department of Industries and also by members of recog-
nised commercial bodies at the Railway Conference and at the meetings’
of the Goods Classification Committee.

(123) Special rate concessions for a term of years might be given
to new industries, when investigation by the Department of Industries
shows this to be necessary.
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(124) Government should take up the question of improving the
existing waterways and should give early consideration to the prospective
advantages of a Waterways Trust in Calcutta.

(125) The Department of Commerce should take steps to secure
harmonious working between railway and waterway administrations
(including coastwise traffic) for the development of those parts of the
country which are served by both.

Chapter XX.—Industrial Finance.

(126) In order to meet the difficulties experienced by small and
middle-class industrialists in obtaining financial facilities and generally
to provide a more elastic system of industrial finance, industrial banks
are needed. An expert committee should be appointed to consider
what additional banking facilities are necessary, whether for the initial
or for the current finance of industries; what form of Government
assistance or control will be required to ensure their extension on sound
lines as widely as possible throughout the country ; and whether they
should be of provincial or of imperial scope, or whether both these
forms might not be combined in a group of institutions working together.

(127) A scheme is explained for the provision of current finance
for middle-class industrialists, by which the banks would lend money,
subject to a guarantee by Government after an examination by the
Director of Industries and his expert staff of the financial standing of
the applicant and the prospects of his business. This scheme deserves
attention, at any rate as an interim measure until industrial banking
facilities are more general.

(128) In a few cases Government should provide direct financial
aid. Such assistanoe thight take the form of guarantees of dividends,
loans of money, undertakings to purchase output, or contributions to
share capital. All these forms of aid should be subject to suitable
precautions. Government directors, when appointed, should not act
so as to delay decisions. Where industrial undertakings receive Gov-
ernment aid, their capital should be raised in India, under conditions
which will give opportunities to small investors and cncourage Indians
to participate in industrial ventures. Assistance of this kind to ‘ national
safety ” undertakings should be a matter for the Imperial Government ;
in other cases, it may be given by ‘Local Governments, if they possess
the necessary expert staff to estimate the prospects of the proposed
undertaking.

(129) Assistance should also be given to small and cottage industries
by the local Departments of Industries in the shape of small Govern-
ment loans or by financing the purchase of plant on the hire-purchase
system. Fresh legislation would be required to ensure a ready means
of recovery of the money so advanced.
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Chapter XXI.—Provincial Departments of Industries,

(130) The creation of specialised Departments of Industries is neces-
sary to co-ordinate the vagious forms of provincial activity which have
been suggested, and to perform certain functions at present entrusted
to other non-specialised agencies.

(181) The establishment is required in each province of a Depart-
ment of Industries under a Director, who should act as Secretary to
Government for commercial and industrial subjects.

(132) To ensure that the Departments of Industries, Agriculture
and Co-operative Credit work in close harmony, they should be under
the control of the same Member of the provincial Executive Council.

(133) The Director of Industries should be assisted by a Board
whose members should be appointed by Government, in some cases
on its own selection, in others on nomination by suitable public bodies.
‘Where the Board and the Director disagree, the matter should be referred
to superior authority. The Board should consist of not less than 6 or
more than 12 persons, who should be mainly non-official. The members
of the Board and of sub-committees formed for special purposes might
be offered fees and travelling allowances.

(134) The Board should bave power to co-opt members for tem-
porary or special purposes and to appoint standing or temporary sub-
committees.

(135) The Department of Industries should consist, in addition to
the Director, of a Deputy Director (in the larger provinces), industrial
engineers, chemists, industrial specialists and teachers, and certain
other officers. Initially, these officers may be recruited as circum-
stances best allow ; but as the Imperial Industrial and Scientific Services
are established, the provincial department should obtain its superior
officers from these services. They should be entirely under the orders
of the Local Government. Specialists in various lines of applied tech-
nology who are engaged in teaching would also serve as advisers to
Government and to private industrialists. Subordinate officers with a
knowledge of mechanical engineering will be required in territorial
charges to help small industries.

Chapter XXII.—An Imperial Department of Industries.

(136) The direction and co-ordination of the general industrial
.policy of the country and the proper performance of certain functions
of high natignal importance can only be effected through an Imperial
Department of Industries, in charge of a Member of the Viceroy’s Exe-
cutive Council ; and there is a sufficient number of closely correlated
functions to justify the creation of a specialised imperial department
for their performance.

(137) Special . arrangements are, however, required to secure the
prompt and efficient performance of the administrative and executive
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duties which will fall to the lot of the imperial department ; and also
to free the Member in charge from routine work, and to leave him leisure
to deal with questions of policy. For this purpose we propose the
creation of a Board to be called the Indian Industries Board, consisting
of three members with separate charges. The member in charge of the
Department should be President of the Board without any special
portfolio, but with full power to overrule his colleagues, who, however,
should have the right to place on record their opinions. The Members
of the,Board should ordinarily hold office for five years only. There
should also be a Secretary to the Board and the Department, as well as
three Assistant Secretaries to the Board.

(138) The various subjects and departments which the Department
of Industries would control, including those to be transferred to it from
other existing departments of the Government of India, fall into the
following natural groups :—

Group I.—

Geology and Minerals.

Salt.

Explosives and Petroleum.

The Chemical Service and chemical research.

Government factories for research or demonstration.
Group II1.—

Stationery and Printing.

Commercial and industrial intelligence.

Stores.

Factories Act.

The general encouragement of industries.

Technical and industrial education.
Group I1I.—

Inventions and Designs.

Steam boilers Acts.

Electricity.

Ordnance Factories.

Inspection of ordnance manufactures.
Each of these should be under a separate member of the Industries

Board, who would control the departments subordinate to him.

(139) In order to secure unity of administration, the headquarters
ot the Board should be with the Government of India, though its mem-
berd should tour frequently.

(140) The Board and the Department should be assisted by a part-
time Financial Adviser, who should be given & seat on the Board.
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(141) An examination of the functions and qualifications of the
officers subordinate to the Board, of the members of the Board itself,
and of the higher provincial officers, shows that all require technical,
business and administratjve experience for the proper performance of
their duties.

(142) It therefore seems necessary to create an Imperial Industrial
Service to meet the requirements of the industrial departments through-
out the country. This will also afford a means of training qualified
Indians to fill the higher appointments.

(143) The ordnance factories, if they afe to be managed by a civil
department, should have their own separate service, though they may
exchange officers with the Imperial Industrial Service.

(144) Officers of the Imperial Industrial Service should be recruited,
as far as possible, in India.

(145) Before a regular Industrial Service has been built up, appoint-
. ments will have to be made from various sources, often on special terms.



CONCLUSION.

We have briefly sketched the lines of economic development along
which India has moved since the first came into contact with western
traders ; and have described in somewhat more detail the commercial
and industrial position to which these lines of development have led
her. We have shown that this position has become in many ways
disadvantageous to the interests of the country ; and that India’s indus-
trial equipment is impaired by deficiencies which affect the interests
of national safety. The industrial system is unevenly, and in most
cases inadequately, developed ; and the capitalists of the country, with
a few notable exceptions, have till now left to other nations the work
and the profit of manufacturing her valuable raw materials, or have
allowed them to remain unutilised. A powerful and well-directed
stimulus is needed to start the economic development of India along
the path of progress. Such a stimulus can only be supplied by an
organised system of technical, financial, and administrative assistance.

Our report in its finally approved form was in the hands of the
printers before the appearance of the Chelmsford-Montagu report on
Indian constitutional reforms. "“We were unable, therefore, to re-examine
in detail our conclusions and-récommendations in the light of the reform
proposals without incurring a delay which would have been undesirable.
It 1s evident, however, that our scheme is in general accord with the
administrative changes proposed by His Excellency the Viceroy and
the Secretary of State.

We are deeply conscious of the difficulties of the question with which
we have been asked to deal, and of its vital importance to the future
of the country. We have had to discuss a vast range of subjects re-
quiring expert knowledge, which was not always adequately available
in the country under present conditions. The circumstances of India
have made it necessary for us to devise proposals which will bring the
State into far more intimate relations with industrial enterprise than
the policy of Government or public opinion has hitherto permitted.
But as regards our main proposals—technical education in practical
relation to industrial requirements, the supply of advice and assistance
through . organised scientific and technical services, the provision of
more liberal finance for industries, so far as' possible through private
agency—we feel confident that these are solutions clearly indicated
by the very difficulties which they are designed to surmount, as well
as by the small degree of Indian experience available, and substantially
supported by the best-qualified opinion of the country. Finally, we
have been strongly impressed by the earnest demand throughout India
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for economic progress and by the growing realisation of the dangers to
which industrial unpreparedness exposes a nation. We feel sure that
the strongest support will be forthcoming from the public generally,
and from Indian capitalists and industrialists in particular, to any
well-considered scheme for industrial progress which Government may
see fit to adopt, and we submit our report in the earnest hope that our
recommendations will, with the approval of Government and the good-
will of the Indian public, help in some measure towards the ideal of an
India, strong in her own strength, and a worthy partner in Empire.

(Signed) T. H. HOLLAND,
President.
ALFRED CHATTERTON.
FAZULBHOY CURRIMBHOY.
' C. E. LOW.
M. M. MALAVIYA*
R. N. MOOKERJEE.
F. H. STEWART.
D. J. TATA.
R. D. BELL,
Secreta:
G. H. W. DAVIES,

* Subject to a separate note.
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NOTE

BY

The Hon’ble Pandit Madan Mohan Malaviya.

Introductory. .

On the 21st March 1916, the Hon’ble Sir Ibrahim Rahimtoola moved

a Resolution in the Imperial Legislative Council urging the appointment

of a Committee to consider and report what measures should be adopted

for the growth and development of industries in India. Among the

matters which he suggested might suitably be referred for the considera-
tion of the Committee, he put in the forefront the question :—

“ Whether representation should be made to the authoriti hrough the Secretary of

State for India for securing to the Government of Indm full fiscal nutonomy. specmlly
in reference to import, export and excise duties.”

In the course of his speech in supporting the Resolution, the Hon’ble
Member laid great stress on this point. He said :—

““ Ireadily recognise that eforts are being made by the Government in many directions
to meet the needs of the situation. It appears to me, however, that, unless the hands
of the Imperial Governm:nt are fres in fiscal matters, the results will "not bo adequate,
If the Governmant of India were free to adopt moasures solely in the interests of the
peoplo of this country, without any restriotions or limitations in fiscal matters, our
industrial development would be in a fair way of successiul accomplishment. India
waats fiscal autonomy as the first step ds her ind ion, and if Indian
public opinion m to have any weight in the d inati of thls question, we ought to
get it at once.”

The Hon’ble Sir William Clark, the then Member for Commerce and
Industry, accepted the Resolution on behalf of the Government. He
announced that the Government had anticipated the recommendation
of the Resolution, and had already taken steps to constitute not a com-
mittee, but a more important body, a Commission, whose duty it will be
to consider and report upon the possibility of further industrial develop-
ment in this country. He said at the same time that, for reasons which
he put before the Council, the scope of the enquiries entrusted to the
Commission would not include a consideration of the question of fiscal
policy of the Government. Sir William Clark noted that in the opinion
of the mover of the Resolution “ a Government of India, uncontrolled
by the Secretary of State, untrammelled by the conceptions of fiscal
policy which may be held by the British Government of the day, would
be a far more potent instrument for the development of industries in
India than the administration of this country under its present con-
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stitution.” He also recognised that there was *“ a weighty body of opinion
tending in that direction.” But he said that “ His Majesty’s Govern-
ment feel that the fiscal relationships of all parts of the Empire as
between one another apd the rest of the world, must be reconsidered
after the war, and they wish to avoid the raising of all such questions until
that fortunate time shall have arrived.”” It was therefore stated in the
Resolution appointing this Commission that ““ any consideration of the
present fiscal policy of the Goverhment has been excluded from its
-enquiries,” and that “ the same considerations apply with even greater
force to any proposals involving the imposition of duties for the specific
purpose of protecting the Indian industries, a policy which would very
directly affect the fiscal relations of India with the outside world.”
This will explain why, as Sir Frederick Nicholson put it in his statement
submitted to us, ‘ the part of Hamlet must be totally omitted.’

The Commission has been instructed to examine and report upon
the possibilities of further industrial development in India and to submit
its recommendations with special reference to the following questions :—

“ (a) wh

new openings for the profitable employment of Indian capital in com-

meoroe and industry can be indicated ;

“ (b) whether and, if so,in what manner, Government can usefully give direct
" t to industrial dovelop

“ (1) by rendering technical advice more freely available ;

““(ti) by the d tration of the practical possibility on a commercial scale of
particular industries ;

“ (ii3) by affording directly or indirectly fi ial agsist to industrial y:
or

“ (iv) by any other means which are not i ible with the existing fiscal policy

of the Government of India.”

In the course of the speech to which reference has been made, Sir
‘William Clark made it clear that * the building up of industries where
the capital, control and management should be in the hands of Indians *
was ‘‘ the special object which we all have in view.” He emphasised
that it was of immense importance alike to India herself and to the
Empire as a whole, that Indians should take a larger share in the indus-
trial development of their country. He deprecated the taking of any
steps, if it might *‘ merely mean that the manufacturer who now com-
petes with you from a distance would transfer his activities to India and
‘compete with you within your boundaries.” It was the same object of
finding out how to help Indians to develop industrial and commercial
enterprise, that led the Government of India to depute Professor C. J.
Hamilton, the Minto Professor of Economics in Calcutta, to visit Japan
“ to obtain more detailed particulars for the use of the Industrial Com-
‘mission,” 80 that we may *“ know exactly what her Government has done
to aid her people in the notable advance which they have made,” having
“ developed a structure of modern industrial and commercial enterprise
from a past which knew nothing of western economic conditions.’’
We have to keep this object clearly before our mind in dealing with the
«questions which we have to examine and report upon.
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India—Past and Present.

In the revised note which Professor Hamilton submitted to the
Commission, after dwelling on the rapidity with which Japan has trans-
formed herself from a country where “ agricultture absorbed the energies
of the bulk of the population ” to one of the important manufacturing
countries of modern times, he says:—

“ The second fact, even more arresting from an Indian point of view, is that this
remarkable transformation has been achieved by an Asiatic community. The Asiatics
have long been regarded as intensely conservative, unprogressive, needing the help and
guidance of western nations for the maintenance of law and order, and, even with their

ist; being with difficulty p ded to adopt the modern aims and methods asso-
ciated with economio progress.”

Mr. Hamilton does not stand alone in this view. In the course
of my work, connected with this Commission, I have repeatedly been
reminded of the erroneous notion which many a Nuropean holds
that India is, and must remain, a mainly agricultural country, that the
people of India are by nature and tradition deficient in industrial capa-
city and commercial enterprise, and that these qualities are inherent
in the nations of the West. It is necessary to combat this notion, for it
vitiates judgment regarding the capacity of Indians. It is also necessary
for a proper appreciation of the present industrial condition of India
and of the possibilities of its future development, that the facts and
circumstances of the past should be correctly known and appreciated.

I agree with my colleagues that * at a time when the west of Europe,
the birthplace of the modern industrial system, was inhabited by
uncivilised tribes, India was famous for the wealth of her rulers and for
the high artistic skill of her craitsmen,” and that *“ even at a much later
period when traders from the West made their first appearance in India,
the industrial development of this country was at any rate not inferior
to that of the more advanced European nations.” But I donot agree
with them as to the causes which they assign for the subscquent growth
of industries in England, and, by implication, for the want of the growth
of such industries in India. They say :—

¢ But the widely different social and political conditions of the West had helped the
middle class to establish itself on a foundation of commercial prosperity, and the struggles
for political freedom and religious liberty in which it had taken its share had endowed
it with a spirit of enquiry and enterprise that was gradually and increasingly directed
to the attainment of industrial efficiency,” and that * it was to this middle class that
the so-called ‘industrial revolution’ of the eigk h century was mostly due.”
(paragraph 1 of the Report.)

Similarly it is stated in paragraph 134 of the Report that :—

“The history of the evolution in the West of new industrial methods which culminated
in the rapid and striking changes of the latter half of the eighteenth century shows that
a large part was played therein by the educated as well as by the capitalist classes. The

t of scientifi h and its practical application by the Royal Society,
and at a later stage by the Society of Arts, was closely paralleled by the fres{ industriak
ventures constantly being set on foot by merchants and other persons with capital at
command. When the results becglan to reach India in the shape of machine-made imports,
the movement had passed beyond the stage where the gradual evolution which in England
had taken place could be readily imitated in India.”
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In my opinion this does not give a correct view of the matter, and is-
calculated to support erroneous ideas about the natural capacity of
Indians and Europeans for industrial enterprise, and to stand in the way
of right conclusions being reached as to the possibility of industrial
development in India with the co-operation of the Government and the
people. I must therefore refer a little more fully to the economic history
of India and of the * industrial revolution ’ of England which has Breatly
affected that history.

India—A Manufacturing as well as an Agricultural Country.

““ The skill of the Indians,” says Professor Weber, ““ in the production.
of delicate woven fabrice, in the mixing of colours, the working of metals.
and precious stones, the preparation of essences and in all manner of
technical arts, has from early times enjoyed a world-wide celebrity.”
There is evidence that Babylon traded with India in 3000 B.C. Mum-
mies in Egyptian tombs, dating from 2000 B.C., have been found wrapped
in Indian muslin of the finest quality. * There was a very large con-
sumption of Indian manufactures in Rome. This is confirmed by the
elder Pliny, who complained that vast sums of money were annually
absorbed by commerce with India.” * The muslins of Dacca were
known to the Greeks under the name of Gangetika. . . . Thusit
may be safely concluded that in India the arts of cotton spinning and
cotton weaving were in a high state of proficiency two thousand years
ago. . . . Cotton weaving was only introduced into England in
the seventeenth century.”—(Imperial Gazetteer of India, Volume III,
page 195.) . -

As regards iron manufactures, Professor Wilson says:—“ Casting
iron is an art that is practised in this manufacturing country (England)
only within a few years. The Hindus have the art of smelting iron, of
welding it, and of making steel, and have had these arts from time
immemorial.” Mr. Ranade wrote in 1892 :—

FRE

““ The iron industry not only supplied all local wants, but it also enabled India to
export its finished products to foreign countries. The quality of the material turned
out had also a world-wide fame. The famous Iron Pillar near Delhi, which is at least
fifteen hundred years old, indicates an amount of skill in the manufacture of wrought
iron, which has been the marvel of all who have endeavoured to account for it. Mr.
Ball (late of the Geological Survey of India) admits that it is not many years since the
production of such a pillar would have been an impossibility in the largest factories in
the world, and, even now, there are p ively very few factories where such a mass of
metal could be turned out. Cannons were manufactured in Assam of the largest calibre,
Indian wootz or steel furnished the materials out of which Damascus blades with a world-
wide reputation were made ; and it paid Persian merchants in those old times to travel
all the way to India to obtain these materials and export them to Asia. The Indian
steel foumf once considerable demand for outlery even in England. This manufacture
of steel and wrought iron had reached a high perfection at least two thousand years ago.”
—(Ragade’s Hssays on Indian Economics, pages 159-160.)

There is abundant testimony to prove that at the date of the invasion
of Alexander, as for centuries before it, the people of India enjoyed a
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high degree of prosperity, which continued to the breaking up of the
Moghal Empire in the eighteenth century.

‘* All the descriptions of the parts of India visited by the Greeks,” Mr. Elphinstone
tells us, *“ give the idea of a country teeming with populatjon, and enjoying the highest
degree of prosperity . -. . The numerous commercial cities and ports for
foreign trade, which are mentioned at a later period (in the “Periplus”) attest the progress
of the {ndians in a department which more than any other shows the advanced state
of a nation. (Page 283). . . Arrian mentions with admiration that every Indian is
free. . . . The army was in constant pay during war and peace . The
police is spoken of as excellent. Megasthones relates that in the camp of Sandracottus,
consisting of 400,000 men, the sums stolen daily did not amount to more than about
£3 . The fields ywere all measured, and the water carefully distributed for
irrigation ; taxes were imposed upon trade, and an income-tax levied from merchants
and traders. Royal roads are spoken of by Strabo and mile-stones . . . Gold
and gems, silks and ornaments were in all families ; the professions mentioned show all
that is necessary to civilised life. . . . The number of kinds of grains, spices,
-eto., which were grown afford proofs that the country was in a high state of cultiva-
tion. b e Their internal institutions were less rude; their conduct to their
-enemies more humano ; their general 1 ing much more derable ; and, in the
knowledge of the being and nature of God, they were already in possession of a light
which was but faintly perceived, even by the loftiest intellects in the best days of
Athens.”—(History of India, page 52.) R

The author of the “ Periplus of the Erythrian Sea  fully describes
Indian commodities for which there was a great demand in the West,
-especially at Rome, about the first century of Christ. Many a traveller
from the West has similarly described the trade of India. In the fourth
and the sixth centuries two Chinese travellers visited India, and have
fully recorded their views on its material condition, which included
flourishing arts and industries.

Then came the period of the Crusades and the first beginning of the
Levantine trade which culminated in Venice becoming the greatest
trader with India ; and later on, Genoa. Marco Polo came here in the
thirteenth century, and he also has left a record of his impressions.

The waves of conquest which commenced from the eleventh century
no doubt greatly hampered Indian industrialists and industries for some
time. But the establishment of the Moghal Empire and the safety and
security of the reign of Akbar seem to have fully revived Indian industries
and handicrafts. Bernier, who visited India in the reign of Shahjahan,
gives a glowing description of his capital. He speaks of his immense
treasures, gold and silver and jewellery, “a prodigious quantity of
pearls and precious stones of all sorts™ . . . and marvels over
the incredible quantity of manufactured goods. “ Embroideries,
streaked silks, tufts of gold turbans, silver and gold cloth, brocades,
net-work of gold,” ete. . . . Tavernier also gives a long des-
cription of the manufactured goods, and dwells with wonder on the
“ marvellous peacock-throne, with the natural colours of the peacock’s
tail worked out in jewels, of carpets of silk and gold, satins with streaks
of gold and silver, endless lists of exquisite works, of minute carvings,
and other choice objects of art.”

The East India Company.
It was this trade and prosperity that lured the traders of Europe to
India. As the historian Murray puts it :—* Its fabrics, the most beauti-
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ful that human art has anywhere produced, were sought by merchants
at the expense of the greatest toils and dangers.” (History of India,
page 27.) After the decline of Venice and Genoa, the Portuguese and
the Dutch captured. the Indian trade. The merchants of England
viewed their trade with envious eyes, and formed the East India Com-
pany which obtained its charter from Queen Elizabeth on 31st December
1600, to trade with the East Indies, not * to exchange as far as possible
the manufactured goods of England for the products of India ”” (Report,
para. 2)—for there were few English manufactures then to be exported—
but to carry the manufactures and commodities of India to Europe.

“ At the end of the seventeenth century,” says Lecky, “‘ great quantities of cheap
and graceful Indian calicoes, muslins and chintzes werc imported into England, and they
found such favour that the woollen and silk manufacturers were seriously alarmed.
Acts of Parliament were accordingly passed in 1700 and 1721 absolutely prohibiting,.
with a very few specified exceptions, the employment of printed or dyed calicoes in
England, either in dress or in furniture, and the use of any printed or dyed goods, of
which cotton formed any part.”—(Lecky’s History of England in the Eighteenth Century.y

When Clive entered Murshidabad, the old capital of Bengal, in 1757,
he wrote of it :—

“ This city is as extensive, populous, and rich as the city of London, with this differ-
ence that there were individuals in tho first possessing infinitely greater property than in
the last city.”—(H. J. 8, Cotton, in New India, published before 1890.)

“ Less than a hundred years ago,” wrote Sir Henry Cotton in 1890, * the whole
commerce of Dacca was estimated at one crore of rupees, and its population at 200,000
souls. In 1787 the exports of Dacca muslin to England amounted to 30 lakhs of rupees ;
in 1817 they had ceased altogether. The arts of spinning and weaving, which for ages
afforded employment to a numerous and industrial population, have now become extinct.
Families which were formerly in a state of affluence have been driven to desert the town
and betake themselves to the villages for a livelihood. The present population of the:
town of Dacca is only 79,000. This decadence has occurred not in Dacca only; but in all.
districts. Not a year passes in which the Commissioners and District Officers do not
bring to the notice of Gov t that the f ing classes in all parts of the.
country are becoming impoverished.”

“ In the first four years of the nineteenth century,” says Mr. Romesh Chandra Dutta,
‘“ in spite of all prohibitions and restrictive duties, six to fifteen thousand bales of cotton
piece-goods were annually shipped from Calcutta to the United Kingdom. The figure
rapidly fell down in 1813. The opening of trade to private merchants in tHat year
caused a sudden rise in 1815 ; but the increase was temporary. After 1820 the manu-
facture and export of cotton piece-goods declined steadily ; never to rise again.”—(Eco--.
nomic History of British India, page 296.)

How India came to be an Agricultural Country.

At an early period of the Company’s administration, British weavers
had begun to be jealous of the Bengal weavers, whose silk fabrics were
imported into England, and so not only were Indian manufactures
shut out from England, but—

““ & deliberate endeavour was now made to use the political power obtained by the
East India Company,” says Mr. Romesh Dutta, ** to discourage the manufactures of
India. In their letter to Bengal, dated 17th March, 1769, the Company desired that the
manufaocture of raw silk should be encouraged in Bengal, and that of manufactured silk
fabrics should be discouraged. And they also recommended that the silk winders should.
be forced to work in the C y's factories and prohibited from working in their own.
homes.” v
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In a letter of the Court of Directors, quoted in Appendix 37 to the
Ninth Report of the House of Commons Select Committee on the Admi-
nistration of Justice in India, 1783, (quoted by Mr. Romesh Dutta at
page 45 of his book) it was stated :— -

« Thig regulation seems to have been productive of very good effects, particularly
in bringing over the winders, who were f rly s ployed, to work in the factories.
‘Should this practice (the winders working in their own homes) through inattention have
.been suffered to take place again, it will be proper to put a stop to it, which may now be
ymore eff Ity done, by an absolute probibition under severe penalties, by the authority
.of the Government.”

““ This letter,” as the Select C ittee justly ked, ¢ ins a perfect plan of
-policy, both of pulsion and encou t which must in a very considerable degree
operate d ively to the fact of Bengal. Its effects must be (so far as it

could operate without being eluded) to change the whole face of the industrial country,
in order to render it a field for the produce of crude materials sttbservient to the manu-
factures of Great Britain.”—(Ibid.)

Furthermore, according to Mr. Digby, in 1813, Indian cotton manu-
factures were liable to the following charges in England :—

£ s d
Calicoes or dimities for every £100 of value . . .81 21
Cotton, raw (per 100 Ibs.) . . . . . . 0 16 11
Cotton, manufactured . . . . . . 8 2 11

Hair or goat’s wool, manufactures of, per cent. . . 8 6 3

Flowered or stitched muslins of white calicoes (for every
£100 in value) . . . . . . .

Other fact of cotton not.otherwise charged . 32 9 2

“These burdensome charges were subsequently removed, but only
alter the export trade in them had, temporarily or permanently, been
destroyed.” (Prosperous British India, page 90.) On the other hand,
«ever since English power was established in India, English goods entered
India either with no import, or with a merely nominal import duty. At
the time Indian cotton goods were liable to the heavy duty of £81 per
cent. in England, English cotton goods imported into India were subject
to a duty of only 2} per cent. In addition to this, the steam engine and
‘the power leom had in the meantime been perfected in England, and
English manufactures had begun to come in increasing quantities to
India. The result was well described by Mr. Henry St. George Tucker,
who had, on retirement from India, become a Director of the East India
:Company. Writing in 1823, he said :—

. “The silk manufactures, (of India) and its piece-goods made of silk and cotton inter-
‘mixed, have long since been excluded altogether from our kets ; and, of late partly
in consequence.of the operation of a duty of 67 per cent., but chiefly from the effect of
-superior machinery, the cotton fabrics which heretofore constituted the staple of India,
*hdve not only been displaced in this country, but we actually export our cotton manu-
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faotures to supply a part of the consumption of our Asiatic possessions. India is thus
reduced from the state of a manufacturing to that of an agricultural country.”—
{Memorials of the Indian Government, being a selection from the-papers of Henry St.
George Tucker (London 1853), page 404, quoted by Mr. Romesh Dutta at page 262 of
bis Economic History of British Jndta.]

H. H. Wilson, the historian of India, also wrote as follows :—

* It was stated in evidence (in 1813) that the cotton and silk goods of India up to
tlie period could be sold for & profit in the British market at a price from 50 to
60 per cent. lower than those fabricated in England. It consequently became neces-
sary to protect the latter by duties of 70"and 80 per cent. on their value, or by positive
prohibition. Had this not been the case, had not such prohibitory duties and decrees
existed, the mills of Paisley and Manchester would have stopped in their outset, and
could scarcely have been again set in motion, even by the power of steam. They were
created by the sacrifice of the Indian manufacture. Had India been independent, she
would have retaliated, would have imposed prohibitive duties upon British goods, and
would thus have preservé her own productive industry from annihilation. This act
of self-def was not p itted her ; she was at the mercy of the stranger. British
goods were forced upon her without paying any duty, and the foreign manufacturer
employed the arm of political injustice to keep down and ultimately strangle a com-
%etitor with whom he could not have contended on equal terms.”—(Quoted by Romesh

utta, Ibid, pages 262-263.)

Another important Indian industry which succumbed to the jealousy
of English manufacturers, was ship-building. That ship-building was an
ancient industry in India, and that Indians carried on navigation to far
distant climes east and west, has been fully estahlished by Dr. Radha-
kumud Mukerjee in his valuable “ History of Indian Shipping.” Both
Darius and Alexander had hundreds of vessels constructed in India.
Indian rivercraft navigated Africa and went as far as Mexico. Again
from the Coromandel Coast Indians navigated as far as Java, Sumatra,
Borneo and distant Canton.

““ A hundred years ago,” says Mr. Digby, ‘ ship-building was in so excellent a con-

dition in India that ships could be (and were) built which sailed to the Thames in com-
pany with British-built ships and under the convoy of British frigates.”

The Governor-General (Lord Wellesley) reporting in 1800 to his
masters in Leadenhall Street, London, said :—

“ The port of Caloutta contains about 10,000 tons of shipping, built in India, of a
description caloulated for the conveyance of cargoes to England . . . From
the quantity of private tonnage now at command in the port of Calcutta, from the
state of perfection which the art of ship-building has already attained in Bengal,
(promising a still more rapid progress and supported by abundant and i ing suppli
of timber), it is certain that this port will always be able to furnish tonnage, to what-
ever extent may be required for conveying to the port of London the trade of the
private British merchants of Bengal.”—(Quoted by Mr. Digby in Prosperous British
India, page 86.)

But, says Mr. Taylor :—

“The arrivallin the port of London of Indian produce in Indian-built ships created
a sensation among the monopolists which could not have been exceeded if a hostile
fleet had appeared in the Thames. The ship-builders of the port of London took the lead
in raising the ory of alarm ; they declared that their business was on the point of ruin,
and that the families of all the shipwrights in England were certain to be reduced to
starvation.”—{Hislory of India, page 216.)

The éry prevailed. The Court of Directors opposed the employment
of Indian ships in the trade between England and India. In doing so,
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says Mr. Digby, they employed an argument which, in some of its terms,
sounds very curious at the present time, when so many lascars are
employed by all the great lines of steamers running to the East. After
reciting other reasons against ship-building and ship-manning in India,
the Court said in their despatch, dated 27th January, 1801 :—

“ XVII. Besides these objections which apply to the measure generally, there is
one that lies particularly -against ships whose voyages commence from India, that they
will usually be manned in great part with lascars or Indian sailors. Men of that race
are not by their physical frame and constitution fitted for the navigation of cold and
boisterous latitudes ; their nature and habits are formed to a warm climate, and short
and easy voyages performed within the sphere of periodical winds; they have not
strength enough of mind or body to encounter the hardships or perils to which ships-
are liable in the long and various navigation between India and Europe, especially in
the winter storms of our northern seas, nor have they the courage which can be relied
on for steady defence against an enemy . . . But thisisnot all. The native
sailors of Indiaare . . . ontheirarrival here, led into'scenes which soon divest
them of the respect and awe they had entertained in India for the European character

. .+ « The contemptuous reports which they disseminate on their return cannot
fail to have a very unfavourable influence upon the minds of our Asiatic subjects, whose
reverence for our character, which has hitherto ik d to intain our sup y
in the East, will be gradually changed . . . and the offects of it may prove
extremely detrimental . . . Considered, therefore, in a physical, moral, commer-
cial, and political view, the app: q1 of admitting these Indian sailors
largely into our navigation, form a strong additional objection to the ion of
the proposed privilege to any ship manned by them.”’—(Appendix No. 47—Supple-
ment to Fourth Report, East India Company, pages 23-24, quoted by Mr. Digby in
Prosperous British India,” at pages 101-103.)

The lascars of to-day are only the successors of those who emerged
from the ports of Kathiawar and navigated from thence to Aden and
Mocha to the East African coast and to the Malay Peninsula. It is
possible an Indian lascar in the early nineteenth century, finding himself
in London, may have indulged himself just as Jack to-day does, when
he lands in any important Indian port. But it cannot but be regretted
that such small considerations were allowed to weigh at all against
Indian navigation to England. And it is difficult to express in words
the economic and political losses which this attitude has meant for
England as well as India. How much better would have been the posi-
tion of India, how infinitely stronger that of England, if Indian shipping
had been allowed to grow, and had grown as shipping in other countries
has grown during the last forty years, and been available to India and
the Empire in this hour of need.

Mr. Romesh Dutta has shown in his * Economic History of British
India *’ that this continued to be the settled policy of England towards
India for fifty years and more ; that it was openly avowed before the
House of Commons and vigorously pursued till 1833 and later ; and
that it effectually stamped out many of the national industries of India
for the benefit of English manufactures. Mr. Amold Toynbee has
expressed the same view :—

* English industries would not have advanced so rapidly without protection, but the
system, once established led to perpetual wrangling on the part of rival industries, and
sacrificed India and the Colonies to our great manufactures.”—(The Industrial Revolu-
tion of the Eighteenth Century in England, by Arnold Toynbee, page 58.)
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English Industrial Revolution, |

Let us now turn to England to see what happened there during the
same period. The industrial revolution, which has powerfully afiected
Indian industries, is said to have begun in England in 1770 :—

*In 1770,” says Mr. Cunningham, * there was no Black Country, blighted by the
conjunction of coal and iron trades ; there were no canals or railways, and no factory
towns with their masses of population. All the familiar features of our modern life,
and all its most pressing problems, have come to the front within the last century and'a
quarf%rl.;)—(l’hc Growth of English {ndustry and Commerce, by W. Cunningham, Part II,
Ppage 613.

Up to the middle of the eighteenth century English industry was in
a very backward condition. The state of that industry is thus de-
scribed by John Richard Green :—

“ Though England already stood in the first rank of commercial states at the acces-
sion of George the Third, her industrial life at home was mainly agricultural. The wool
trade had gradually established itself in Norfolk, the West Riding of Yorkshire and the
countries of the south west ; while the manufacture of cotton was still almost limited
to Manchester and Bolton, and remained so unimportant that in the middle of the
eighteenth century the export of cotton gaods hardly reached the value of fifty thousand
& year. Thero was the same slow and steady progress in the linen trade of Belfast and
Dundee and the silks of Spitalfields. The processes of manufacture were too rude to
allow any large increase of production . . . Buthad the processes of manufacture
been more efficient, they would have been rendered useless by the want of a cheap and
easy means of transport. The older main roads had broken down. The new lines of
trade lay often along mere country lanes which had never been more than horse-tracks
« .« . Ancw era began when the engi ing genius of Brindley joined M
with its port of Liverpool in 1767 by a canal ; the success of the experiment soon led to
the universal introduction of water-carriage, and Great Britain was traversed in every
direction by three thousand miles of navigable canals. At the same time the new
importance was given to coal which lay beneath the soil of England. The stores of iron
which had lain side by side with it in the northern countries had lain there unworked
through the scarcity of wood, which was looked upon as the only fuel by which it could
be smelted In the middle of the eighteenth century a process for smelting iron with
coal turned out to be effective ; and the whole aspect of the iron trade was at once revo-
lutionised. Iron was to become the working material of the modern world ; and it is its

roduetion of iron which more than all else has placed England at the head of industrial

urope. The value of coal as a means of producing mechanical force was revealed in
the discovery by which Watt in 1766 transformed the steam engine from a mere toy into
the most wonderful instrument which human industry has ever had at its command
« « . Three successive inventions in twelve years, that of the spinning jenny in
1764 by the weaver Harg , of the spinni hine in 1768 by the barber Arkwright,
of the ‘ mule ’ by the weaver Crompton in 1776, were followed by the discovery of the
power loom. But these would have been comparatively useless had it not been for the
revelation of a new i ible lab in the steam engine. It was the combi-
nation of such a force, with such means of applying it, that enabled Britain during the
terrible years of her abruggle with France and Napoleon to all but monopolize the woollen
and ocotton trades, and raised her into the greatest manufacturing country that the
world had seen.”—(Green’s Short History of the English People, pages 791-92.)

But as Mr. Cunningham has pointed out :—

** Inventions and discoveries often seem to be merely fortuitous ; men are apt to
regard the new machinery as the outcome of a special and unaccountable burst of in-
ventive genius in the eighteenth century. But . . . to point out that Arkwright
and Watt were fortunate in the fact that the times weroe ripe for them, is not to detract
from their merifs. There had been many ingenious men from the time of William Lee
and Dodo Dudley; but the conditions of their day were unfavourable to their success.
The introduction of expensive implements, or processes, involves a large outlay ; it is
not worth while for any man, however energetic, to make the attempt, unless he has a
considerable command of capital, and has access to large markets. In the eighteenth
century these conditions were being more and more realised. The institution of the:
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Bank of England, and of other Banks, had given a great impulse to the formation of
capital ; ang it was much more possible than it had ever been before for a capable man
to obtain the means of introducing costly imp: ts in the t i
business.”—(Growth of English Industry and Commerce, Part II, page 610.)
.

The Bank of England had been formed in 1694 as an instrument for
procuring loans from the people at large by the formal pledge of the
State to repay the money advanced on the demand of the lender.

»” But for more than sixty years after the foundation of the Bank, its smallest note
had been for £20, a note too large to circulate freely, and which rarely travelled far
from Lombard Street. Writing in 1790, Burke said that when he came to England in
1750, there were not ¢ twelve bankers’ shops ’ in the provinces, though then (in 1790) he
said, they were in every market town. Thus the arrival of the Bengal silver not only
inorea&e«{ the mass of money, but stimulated its movement ; for at once, in 1759, the
bank issued £10 and £15 notes, and in the country private firms poured forth a flood of
g&psr.”—(Brooks Adams The Law of Civilization and Decay, pages 263.264—quoted

y Mr. Digby at page 33 of his book.) -

“ In 1756, when Clive went to India, the nation owed £74,575,000, on which it paid
an interest of £2,753,000. In 1815 this debt had swelled to £861,000,000, with an annual
interest charge of £32,645,000.” (Ibid, page33) . . . * Theinflux of the Indian
t , by adding id ‘:' y to the nation’s cash capital, not only increased_iﬁs uey.c!'

of his

$hat the * industrial revolution,’ the event which has divided the nineteenth century
from all antecedent time, began with the year 1760. Prior to 1760, according to
Baines, the hinery used for spinning cotton in L hire was almost as simple as
in India ; while about 1750 the English iron industry was in full decline because of
the destruction of the forests for fuel. At that time four-fifths of the iron used in the
kingdom came from Sweden.”

** Plassey was fought in 1757, and probably nothing has ever equalled the rapidity
of the change which followed. In 1760 the flying-shuttle appeared, and coal began to
replace wood in smelting. In 1764 Hargreaves invented the spinning jenny, in 1779
Crompton contrived the mule, in 1785 Cartwright patented the power loom, and, chief
of all, in 1768 Watt matured the steam engine, the most perfect of all vents of centra-
lising energy. But, though those machines served as outlets for the accelerating move-
ment of the time, they did not cause the lerati In th lves in- 1 are
passive, many of the most imp t having lain d for centuries, waiting for a
sufficient store of force to have accumulated to set them working. That store must
always take the shape of money, and money not hoarded, but in motion.”—(Brooks
Adams The Law of Civilization and Decay, pages 259-260.)

Money came from India. Mr. Digby says in his ¢ Prosperous British
India ” :—

“ England’s industrial supremacy owes its origin to the vast hoards of Bengal and
the Karnatik being made available forheruse. . . . Before Plassey was fought and
won, and before the stream of treasure began to flow to England, the industries of our
sountry were at a very low ebb. Lancashire spinning and weaving were on a par with
the corresponding industry in India so far as machinery was conferned ; but the skill
which had made Indian cottons a marvel of manufacture was wholly wanting in any of
tho Western nations. As with cotton so with iron ; industry in Britain was at a very
low ebb, alike in mining and in manufacture.”—(Ibid, pages 30-31.)

Though the power loom was constructe® in 1784, power weaving did
not become a practical success until the dressing-frame was invented in
1803. Up to 1801, the cotton goods sent out from England to India
amounted in value to £21,000; by 1813 they had risen to £108,824,
When the charter of the East India Company was renéwed in that year,
its monopoly of trade with Indis was abolished, and British ttaders
«obtained a fresh outlet into this extensive Empire. The enormous in-
<creage of the imports of English manufactured cottons into India in
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subsequent years hardly needs description. By the end of the century,
India had become the largest single market for them, its demands for
British cotton goods having been just under £20,000,000. In the year
before the war they hadrisen to £44,581,000. . -

. Effects ot Exports of Raw Produce.

Another factor which has powerfully contributed to India becoming
more and more agricultural is the policy pursued by the British Govern-
ment in India of encouraging the exports of its raw produce. Para-
graph 5 of our Report has discussed the effects of these exports and that
of the advent of the railway and the steamship. But it seems to me
that, for an adequate appreciation of the results, the matter requires to
be treated at greater length.

In the eighteenth century the Colonies of England were looked upon
as ““ plantations ”” where raw produce was grown to be sent to the mother
country, to be manufactured and sent back to the Colonies and to the
rest of the world. After the American War of Independence the new
Colonies were allowed to work out their own destinies, and they began
to develope their manufacturing power by protection even against British
manufactures. Since then, in the expressive language of Mr. Ranade :—

«The great Indian Dependency of England has come to supply the place of
the old Colonies. This Dependency has come to be regarded as a Plantation, growing
raw grp«}uce to be shipped by British agents in British ships, to be worked into .gFabriol
bﬂ ritish skill and oapital, and to be re-exported to the Dependency by British mer-
chanta to their corresponding British Firms in India and elsewhere.”—(&ssays, page 99.)

This is best illustrated by the case of cotton. The Court of Directors
of the East India Company began so early as 1788 to take an interest
in the question of the cultivation of cotton in India, and expended con-
siderable sums in various attempts to stimulate its growth. Since 1858,
the Government of India have, at the instance of British manufacturing
interests, taken steps from time to time, to improve the quality and
quantity of cotton produced in India. The latest evidence of this is the
appointment of the Indian Cotton Committee of last year. I do not
complain that this has been done. On the contrary, I think enough has
not been done in this direction. I think India can grow, and ought to be
helped to grow, much more and better cotton, and should be able to
help both England and herself with it. But my point is that the policy
which the Government has hitherto pursued has been one of encour-
aging the exports of raw produce. Its policy has not been to encourage
the conversion of our raw cotton into manufactures. The doctrines of
free trade and of ladssez faire, and an undue regard for English interests
and the fear of interference with English trade, have prescribed the
policy which it has had to pursue.

Railways and Commerce.

The construction of railways in India was mooted by the first Lord
Hardinge. He left & minute in 1848, ang his successor, Lord Dalhousie,
808



took up the subject. It was in 1853 that Lerd Dalhousie wrote his
great Railway minute and gave the first stimulus to railway construc-
tion. India is indebted to him for the railway, as also for the telegraph.
Says his eminent biographer, Sir William Huntez :—

*“ This was Lord Dalhousie’s masterly idea—not only would he consolidate the newly
annexed territories of India by his railways, and i ly i the striking power
of his military forces at every point of the Empire, but he would use a railway construo-
tion as a bait to bring British capital and enterprise to India on a scale whioh had never
entered the imagination of any previous G G 1

““ In all these arrangements,” continues Sir William Hunter, * Lord Dalhousie had
from the outset a vigilant eye to the mercantile aspeots of his railway routes. ‘The
ial and social advant, ’ he wrote in his masterly minute on Railways, * which
India would derive from their establishment are, I truly believe, beyond all present
caloulation. Great tracts are teeming with produce they cannot dispose of. Others
aro scantily bearing what they would carry in abundance, if only it could be conveyed
whither it is needed. England is calling aloud for the cotton which India does already
produce in some degree, and would produce sufficient in quality, and plentiful in quan-
tity, if only there were provided the fitting means of conveyance for it from distant
plains to the several parts adopted for its sbhipment. Every increase of facilities for
trade has been attended, as we have seen, with an increased 'demand for articles of
European produce in the most distant markets of Indis ; and we have yet to learn the
extent and value of the interchange which may be established with people beyond our
present frontier, and which is yearly and rapidly increasing. Ships from every part.
of the world crowd our ports in search of produce which we have, or could obtain in
the interior, but which at present we cannot profitably fatch thence ; and new markets-
are opening to us on this ride of the globe under circumstances which defy the foresight
of the wisest to estimate their probable value dr calculate their future extent.”

“ Lord Dalhousie provided frec play for the mercantile possibilities of the railways
by removing the previous checks and hindrances on Indian trade. Sir Edwin Arnold
sums up theso measures iu a pithy marginal note :—¢ All ports in India made free.’

“ The unprecedented impulse which Lord Dalhousie thus gave to Indian trade may be
realized by the following figures. During his eight years of rule the export of raw cotton
more than doubled itsel{ from 1} mullions sterling to close on 3% mullions. The export
of grain multiplied by more than threefold from £890,000 in 1848 to £2,900,000 in 1856
+ « « The total exports of merchandise rose from 13} millions sterling in 1848 to
over 23 millions in 1856,

“ The vast increase of productive industry, ropresented by these figures, enabled
the Indian population to purchase the fact; of England preced d
soale. The imports of cotton goods and twist into India rose from three millions sterling
in 1848 to 6} millions in 1856, The total imports of handise an i
during the eight years from 10} to 25} millions.” —(Dalkousie, Rulers of India Series
by Sir W. W. Hunter, pages 191, 193-196.)

I am fully alive to the advantages which railways have conferred on
India. I have quoted from Sir William Hunter to show how their intro-
duction affected Indian industries. As Lord Dalhousie’s minute shows,
one of the objects which they were intended to serve was the promotion
of English trade and commerce with India. That was then the policy
of the Government. I do regret that it was not then also the policy
of Government to promote Indian industries, for then India would have
prospered as well as England. It is particularly to be regretted that
when they decided to develope a vast system of railways in India, they
did not also decide to develope the iron and steel industry. For if they
had done'so, there would have been a much greater and more rapid
extension of railways, because they would have cost India much less—
according to -official testimony, the price of.iron was increased fifty per
cent. by reason of freight and landing charges—and would have spelled
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much greater benefits to the country than they have. ‘The adoption of
such a policy had been urged long ago both by Indians and by English-
men. In a paper which he read before the Industrial Conference at:
Poona in 1893, Mr. Rantde said :—

“Many years a?o Captain Townsend of the Ordnance Dopartment observed ir. uis
work on the Mineral Wealth of India that nothing strikes the stranger who studies Indian
economy so much as the contrast between the bounty of Nature and the poverty of Man
in the matter of this iron industry. Endowed more richly in iron ore than almost any

other country in the world, India has in a commercial sense, no iron industry at
all.”—(Essays, pages 1568-159.)

“* Mr. Ball, Deputy Superintendent of the Geological Survey, in his work on Econo-

mio Geology observes that if the Government had started the manufactire of iron on an
extended scalo at the time of the first opening of the railways, great benefits would have
accrued to the State. If the State was justified in undertaking the construction of
its own railways, there yas nothing inconsistent. with principle in its undertaking the
manufacture of its own iron any more than in its manufacture of salt or opium. The
effect of its establishing factories for iron £ hroughout India would
have, in Mr. Ball’s opinion, enabled the State to keep vast sume of money in circula-
tion, and would have given employment to large numbers of people wito now resort to
agriculture as their only resource. The golden opportunity was allowed to pass, and we
find ) in the 1 ituation that after one hundred and fifty years of
British rule, the iron resources of India remain undeveloped, and the country pays
about ten* crores of rupees yearly for its iron supply, while the old race of iron smelters
find their occupation gone.”—(Essays, pages 164-165.)

That this could have been done is proved by the success of the great
Tata Iron and Steel Works. The Government have earned the gratitude
of Indians by the support they gave to the scheme, and it is a matter
of great satisfaction that the firm has rendered signal services to the
Government and the Empire during this war by a ready supply of rails
and shell steel for use in Mesopotamia and Egypt. But if the Govern-
ment had taken up the question of the manufacture of iron and. steel
when the schemes of railways were projected, or even later, the industry
would have been established in the country much earlier and the entire.
industrial prospect of the country would have been altered and improved.
It was not done, because, unfortunately for India, it was not the policy
of the Government then to promote Indian industries.

I have dwelt at some length upon these facts to remind my English
fellow-subjects how largely England is indebted for her  industrial
efficiency ” and prosperity to her connection with India, and how grave
an economic wrong has been done to India by the policy pursued in the
past, with the object that this should induce them the more to advocate
and insist upon a truly liberal poljcy towards India in the future. I
have also done this to dispel the idea that Indians are to blame for the
decline of their indigenous industries, or that they suffer from any inherent
want of capacity for industrial development on modern lines, and that
Europeans are by nature more fitted than Asiatics for success in manu-
facturing pursuits. I have shown that up to the middle of the eighteenth
century England herself was an agricultural country ; that for thousands
of years and up to the beginning of the last century India excelled in
manufactures as well as in agriculture, and that if during the century
she came to be predominantly agricultural, this was due to the special

* The value of these imports had risen by 1913-14 to 25 crores,
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treatment to which she had been subjected and not to any want of
industrial capacity and enterprise among her people.

The Result—Frequent Famines.

The decline of Indian industries, the growing imports of British
manufactures and the exports of raw produce from India, led inevitably
to the impoverishment of the manufacturing classes in all parts of the
country and drove a growing proportion of the population to depend
more and more upon the land. Out of a total record export of 58%
nillions in 1878-79, only 6} per cent. represented the value of what
could properly be called manufactured goods, 934 per cent. being mere
raw produce. In 1880 the imports of manufacturéd goods were valued
at £51,397,561. By the combined operation of these two causes the
country was reduced to an economic condition which exposed it to the
aggravated eVils of frequent famines. Sir Horace Plunkett, whose
inability to join us I most sincerely regret, pointed out in his valuable
Report of the Recess Committee of 1896, that similar causes had led
at an earlier period to similar results in Ireland. Speaking of the effect
of legislation which had struck at all Irish industries, not excepting
agriculture, he said :—

¢ It forced the population into entire depend on the land and reduced the country
to an economic condition involving periodical famines.”

In India there were five famines between 1800 to 1825 ; two between
1825 to 1850; six between 1851 to 1875 ; eighteen between 1876 to
1900. According to Mr. Dighy, the total mortality according to official
records, between 1854 to 1901 was 28,825,000 Writing in 1901,
Mr. Digby said :—

« Stated roughly, tamines and scarcities have been four times as numerous during
the last thirty years of the nineteenth century as they were one hundred years earlier,
and four times more widespread.”

I agree with my colleagues that, apart from the other advantages
which railways have conferred upon India, they have had an important
effect in lessening the disastrous results of famines. Grain can be carried
to tracts affected by famine with much greater ease now than could be
done before, and deaths fromp actual unavailability of food can be pre-
vented. Since 1900, when the second Famine Commission, over which
Sir Antony (now Lord) MacDonnell presided, made its report, the prob-
lem of famine relief and famine administration has also been placed
on a satisfactory basis, and an admirable Famine Code has been drawn
up. “In regard to palliatives much has been done ; but in respect of
prevention, the hand has been slack.” And this I regret to say, not-
withstending the fact that many of the remedies which we recommend
to-day were recommended nearly forty years ago.

After the disastrous famine of 1877-78, the Government was pleased
to appoint an Indian Famine Commission to enquire  how far it is
possible for Government by its action, to diminish the severity of famines,
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or to place the people in a better condition for enduring them.” In
their Report the Commission said :—

“ A main cause of the disastrous consequences of Indian famines, and one of the

test difficulties in the way of providing relief in an’ effcctual shape, is to be found

" in the fact that the great mass of the people directly depend on agriculture, and that

there is no other industry from which any iderable part of the population derives

its support. The failure of the usual rains thus deprives the labouring class, as a whole,

not only of the ordinary supplies of food obtainable at prices within their reach, but

also of the sole employment by which they can earn the means of procuring it. The

complete remedy for this condition of things will be found only in the development of
P d i

other than agricul and pendent of the fl of the seasons.”

The principal recommendations which that Commission made for
the  encouragement of a diversitysof occupations ” among the people
are so valuable, and so much in line with many of our own recommenda-
tions, that I reproduce them below. They said :—

‘1. We have elsewhere expressed our opinion that at the root of much of the poverty
of the people of India, and of the risks to which they are exposed in seasons of scarcity,
lies the unf i that agricul forms almost the sole occupation of
the mass of the population, and that no remedy for present evils can be complete which
does not include the introduction of a diversity of occupations, through which the surplus
population may be drawn from agricultural pursuits and led to find the means of sub-
sistence in manufactures or some such employments.”

And, after referring to the obstacles that then stood in the way of
the investment of English capital in India, and after urging reasons
why direct State aid could not then be given, they proceeded to say :—

8. There are, however, directions in which we have no doubt the Government
mi‘ghc usefully aid in fc ing the inception of new industri The introduction of tea

ivation and facture is an inst of the ful action of the Government
which should ge further of a like ch t In this case, the Govern-
ment started plantations, imported Chinese workmen, distributed seed, and brought
the industry into a dition in which its ial success was no longer doubtful.
It then retired from any share in it, sold its plantations, and left the field to private

pitali e cultivation of cinchona is a ofa hat similar descripti

though it has not yet passed entirely into the hands of private persons.

“ 7. In treating of the imp t of agricul we have indicated how we think
the more scientific methods of Europe may be & ht into practical operation in India
by the help of specially trained experts, and the same general system may, we believe
be applied with sucoess both to the actual operations of agricul and to the prep
tion for the market of the raw agricultural staples of the country. Nor does there appear
any reason why action of this sort should stop at agricultural produce, and should not be

ded to the f; which India now produces on a small scale or in a rude
form, and which with some improvement might be expected to find enlarged sales, or
could take the place of similar articles now imported from foreign countries.

8, Among the articles and processes to which these remarks would apply may be
named the manufacture and refining of sugar ; the tanning of hides ; the manufacture of
fabrics of cotton, wool and silk ; the preparation of fibres of other sorts, and of tobacco ;
the manufactures of paper, pottery, glass, soap, oils and candles.”

“9, Some of these arts are already practised with success at Government establish-
ments, such a8 the tannery at Cawnpur, which largely supplies harness for the army;
and the varpet and other manufactures carried on in some of the larger jails ; and these
institutions form a nucleus, around which we may hope to see a gradual spread of similar
industry. They afford practical evidence of the success of the arts:practised, and are
schools for training the people of the country in improved methods ; and so long as any
such institutions fairly supply & Government want, which cannot be properly met other-
wise, or carry on an art in an imp d form, and theref ide and eduoate private
trade, their influence can hardly fail to be beneficial. The same may be said of the work-
shops of the Government and the railway companies which are essential for the special
purposes for which they are kept up, and gradually train and disseminate & more skilled
class of artizans. T
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10. The Government might further often afford valuable aid legitimate assistance
to private persons desiring to embark in a new local industry, or to develope and improve
one already existing, by obtaining needful inf ion from other or gkilled
workmen or supervision, and at the outset supplying such aid at the public cost. - So far
a8 the products of any industries established in India can be economically used by the_
Government, they might properly be preferred to artioles imported from Enroxe, and
P4 1y the local kets should be d to for all requisite supplies that they can
afford. “We are aware that steps have been taken within the last few years to enforce
these principles, but mere can certainly be done, and greater attention may properly
be paid to the subject.

“ 11. Otherwise than as above indicated, we do not think it desirable that the Govern-
ment should directly embark in any manufacture or industry in an experimental way.
Such experi to be really ful ble must be carried out on a commercial
basis. The conditions of any Government undertaking are rarely such as to give it this
character, and the fear of incurring an undue expenditure on what is regarded as only
an experiment will often lead to failure, which will be none the less mischievous because
it was thus caused, .

*“12. There is no reason to doubt that the action of Government may be of great
value in forwarding technical, artistic, and scientific education, in holding out rewards
for efforts in these directions,and informing at convenient centres musoums or collections
by which the public taste is formed and information is diffused. The great industrial
development of Europe in recent years has doubtless received no small stimulus from
such agencies ; and the duty of the Government in encouraging technical education is
one to which the people of England are yearly becoming more alive, and which it is
certain will be more adequately performed in the future. All the causes which render
such.action on the part of Governmeonts desirable in Europe apply with greater force to

b k

India. Experi , 18 atill ting, even in England, as to how such instruction
should be given, and for India it will be hardly possible at present to go beyond the
training of ordinary workmen in the tice of hanical or engineering ipul
tion. .

“13. To whatever extent it is possible, h , the Gov should give assist-

ance to the development of industry in a legitimate manner, and without interfering
with the free action of the general trading iy, it being r ised that every
new opening thus created attracts labour which would otherwise be employed to com-
paratively little purpose on the land, and thus sets up a new bulwark against the total
prostration of the labour market, which in the present condition of the population follows
on every severe drought.” .

The ory of Indians for the promotion of Technical Education and
- Indigenous Industries.

This valuable Report was published in 1880, but it seems that little
heed was paid to its most important recommendations. Little was
done to encourage indigenous industries; less to promote technical
education. In the meantime the Indian National Congress, which was
organised to focus Indian public opinion and to represent the wants
and wishes of the Indian public to the Government, came into existence
in1885. At its third session in 1887 it passed the following resolution :—

*“ That having regard to the poverty of the people, it is desirable that the G \
be moved to elaborate a system of technical educati itable to the condition of the
country, to indi, factures by a more striot observance of the orders,

already existing, inoregard to utilising such manufactures for State purposes, and to
employ ore extensively than at present, the skill and talents of the people of the
country.” :

At its next session, in 1888, the Congress urged the appointment of
& mixed Commission to enquire into the industrial condition of the
country as a Prelxmmarg to the introduction of a general system of tech-
nical education. It reiterated this request in 1891, 1892 and 1893.
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In 1894 it affirmed in the most emphatic manner the importance of
increasing public expenditure on all branches of education, and the
expediency of establishing technical schools and colleges. It repeated
the same request in 1895 In 1896 when a famine had broken out in
a more or less acute form throughout India, it again urged that *“ the
true remedy against the recurrence of famine lies in the adoption of a
policy which would enforce economy, husband the resources of the State,
foster the development of indigenous and local arts and industries which
have practically been extinguished, and help forward the introduction
of modern arts and industries.” In 1898 it again prayed, ‘ that having
regard to the poverty of the people, and the decline of indigenous indus-
tries, the Government will introduce a more elaborate and efficient scheme
of technical instruction, and set apart more funds for a better and more
successful working of the same.” In 1904 the Congress urged the estab-
lishment of at least one central fully equipped polytechnic institute
in the country, with minor technical schools and colleges in different
provinces, and repeated that prayer in 1905. In 1906 it urged that
primary education should be made free, and gradually compulsory,
all over the country, and that adequate provision should be made for
technical education in the different provinces, having regard to local
requirements. It reiterated the same prayer in 1908, 1909, 1910, 1911
and 1913. After the outbreak of the war in 1914, the Congress urged the
Government to adopt immediate measures to organise and develope
Indian industries. As the years rolled on, the need for industrial develop-
ment was more and more keenly felt by Indians. Since 1905, an Indian
Industrial Conference has met year after year, as an adjunct of the
National Congress, and it repeatedly pressed upon Government the
need for providing technical, industrial and commercial education
throughout the country. It has also urged various other measures
for the t of indig industries. But neither the recom-
mendations of the Indian Famine Commission nor the representations
of the Indian National Congress, nor those of the Indian Industrial
Conference, produced much effect. Speaking at the Industrial Con-
ference convened by Government in 1907, Sir John Hewett, the then
Lieutenant-Governor of the United Provinces, said :—

““ The ion of technical and industrial education has been before the Government
-and the public for over twenty years. There is probably no subject on which more has
been written or said, while less has been acoomplished,”

The earlier portion of Chapter X of our Report, dealing with industrial
education, shows how little has been done up to this time to provide
such education for the people. A few years ago the Government of
India instituted scholarships of the annual value of £150, not exceeding
ten in number, to enable Indians to proceed to Europe and Americs
for special training, but it was not rily to be technical. Under
this system 100 students have hitherto gone abroad for such training.
Finding the provision to promote the scientific and industrial education
«of Indians in the country wholly insufficient, & few Indian and European
:gentlemen started an Association in Calcutta in 1904, one of the objects
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of which was to enable distinguished graduates of Indian Universities
to prosecute further studies in science in Europe, America, Japan or
other foreign countries.’” Since 1910 the Bengal Government helped the
Association with an annual grant of Rs. 5,00¢, which has been reduced
to Rs. 2,500 since the war. Rai Jogendm Chandra Ghose Bahadur,
Sectetary of the Association, told us that over 300 students had been
sent abroad with the assistance of this Association for such education,
and that 140 of them had returned, of whom 130 were employed. He
also told us that his students had started twenty new factories and were
in charge of several factories emp]oymg a capital of over forty lakhs of
rupees. This shows how keen is the desire of Indians to obtain technical
education and to devote themselves to the industrial regemeration of
their country. The Government of India have recently increased the
number of technical scholarships to bhirty, and have revised the rules
regulating the grant of such scholarships, which are in some respects
an improvement on those they have superseded. But these scholarships
are too few to meet the requirements of the situation. Adequate
provision for imparting useful industrial and technical education both
at home and abroad, remains yet to be made for the youth of India.

Progress of other Nations in Manufactures, and its Effect on India.

Reference has been made in Chapters II, VI and VII of our Report
to the growth of certain industries in India during recent years with
Indian capital and Indian control, the most important among them being
the cotton mill industry, the Tata Iron and Steel Works and the Tata
Hydro-Electric Works. So far as this goes, this is a matter of sincere
satisfaction. But the progress is altogether small. In the meantime,
since 1870, other nations have made enormous progress in manu-
facturing industries. I would particularly mention Germany, Austria,
the United States and Japan, as their progress has specially affected
Indis. They have each done so by devising and carrying out a
system of general and technical education]for their peoples, accom-
panied by a system of State aid and encouragement of industries.
And these nations—and several others besides—most oi which have
built up their industries by some form of State aid or protection, have
taken full advantage of the policy of free trade to which India has been
subjected, to purchase raw produce from India and to flood her markets-
with their manufactured goods. India has thus been exposed to ever-ex-
tending commercial subjugation by these nations, without being armed
and equipped to offer a resistance and without being protected by any
fiscal walls or ramparts. This incessant and long-continued attack has
affected her agricultural as well as manufacturing industries. Her
indigo industry has nearly been killed by Germany. Before 1897, when
Dr. Bayer produced artificial indigo, Germany had been importing
vegetable indigo of the value of over one million sterling. A few years
afterwards she was exporting artificial indigo of three times that value.
Germany’s bounty-fed beet sugar gave the first serious shock to the
ancient sugar industry of India, and it has suffered and is continually
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suffering from the competition of foreign sugar. In 1913-14 Germany
and Austria purchased from India raw materials amounting to £24,220,400*
in value, or just a little less than one-sixth of the total output,
while the imports to Iadia from these two countries amounted to-
£11,304,141.  The exports to the United Kingdom in the same year
- amounted to £38,236,780, and the imports from the United Kingdom-
to £78,388,149.

Forty or fifty years ago, Japan was far behind India both in agri-
culture and industries. But her Government and people, working in.
conjunction, have brought about a wonderful development of her indus-
tries built upon ‘ a system of technical education which included every-
thing required to enable her to occupy her proper place among the-
manufacturing ‘natiops of the world.” Japan takes in a large propor-
tion of the exports of our cotton, and she sends us an increasing quantity
of her cotton goods and other manufactures. The average of her total
imports of the five pre-war years 1909-10 to 1913-14 was 2-5 per cent..
of our total imports. The share of her imports in the year ending March:
1917, was 89 per cent. of the total. The total imports of India (excluding:
£28,959,766 of treasure, but including Government stores) amounted,
in the year ending 31st March 1914, to £127,538,638. In the imports:
of the five pre-war years 1909-10 to 1913-14, the average share of the
United Kingdom was 62:8 per cent. ; of the other parts of the British
Empire, 7 per cent. ; of the allies (excluding Japan), 4-6 per cent. ; of
Japan, 2-5 per cent. ; of the United States, 3-1 per cent. ; of Java, 6-4 per
cent. ; and of the other foreign countries (pnnclpally Germany and
Austria-Hungsry), 136 per cent. The share of the principal countries:
in the imports of the year ending 3lst March 1917, was the United
Kingdom, 587 per cent. ; other parts of the British Empire, 7 per cent. ;
allies (excluding Japan), 3-3 per cent. ; Japan, 89 per cent. ; the United!
States, 7'3 per cent. ; Jave, 89 per cent and other forelgn countries,.
69 per cent.

The extent to which India has thus come to be dependent upon
other countries for the raw materials and manufactured articles neces-
sary in the daily life of & modern civilised community is deplorable.
The following classified table of the imports which came into India
in the year ending March 1914, will give an idea of the extent of this
dependence :—

£
1.—Food, drink, and tobacco . . . . . 16,441,330
Fish (exoluding canned fish) . . . . 208,330
Fruits and vegetables . . . . . . 753,583
Grain, pulse and flour . . . . . N 185,660
Liquors . ~ . . . . 1,251,642
Provisions and oﬂman (] atoreu . . . . 1,649,087
Spices . . . . . . . . 1,154,875
Sugar . . . . . . . . 9,971.251
Tea . . 152,409
Other food md dnnk e, ooﬂee (oeher tlum maszed
or ground) hops, eto. . 511,623
Tobacco . . . . . . . . 501,923
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A1.—Raw materials and produu, mui aruchs mainly un- £

manufoctured . . . . 7,038,380
Coal, coke, and patent fnel . . . . . 710,920
Gume, resins, and ice . . . e B 175,764
Hides and skins, raw . . N 101,066
Metallic ores and wrap iron or steel fow mmmia,c-

ture . . . . . . . 41,977
oils . . P X - TR
Seeds, including oxl seeds . . . . 53,431
Tallow, stearine, wax . . . . . . 150,638
Textile materials . . . . . . 1,204,510
Wood and timber . . 515,590

Miscellaneous (including shells, chank cowries, fish
manure, pulp of wood and rags !or paper) . . 1,149,873

dI1 —Articles wholly or mainly manufactured . . 96,769,443

Apparel . . . . . . . . 1,669,389
Arms, ammunition and military stores . . 236,713
Carriages and cars, including cycles and motor cars 1,422,667
Chemicals, drugs and medicines . . . . 1,605,699
Cutlery, . hardware, impl ts (except hi

tools) and instruments . . . . . 4,291,140
Dyes and colours . . 1,510,933
Furniture, cabinet-ware, and manufactures oi wood 224,323
"Glassware and earthenware . . 1,728,867

Hides and skins, tanned or dressed, and leather . 266,683

Machinery of all kinds (mcludmg beltmg for machi-
nery) . 5,608,397

Metals, iron and steel and ma,nufactnres thereof 10,633,249
Metals, other than iron and steel and manufac-

tures thereof . . . . . . . 41,010,801
Paper, paste board, and stationery . . . 1,524,082
Railway plant and rolling stock . . . . 6,689,794,
Yarn and textile fabrics . . . . . 50,360,043
Miscellaneous (mcludmg prmts, engravmgs, pictures,

rubber 80aps,

spirits perfumed, shcks a,nd wblps, stones and
marble, toilet req for
games and sports, umbrella.s and umbrella ﬁe-

ﬂngs) . . . . . . . 5,055,963
1V.—Miscell 1 tncluding living
animals, fadder bran pollarda and articles tmporled

by post . 1,916,135

V.—Gofernment atoru ..« . . . . b373350

Total value of all impqrbs, excluding treasure £127,538,638

Chapter IV of our Report gives a more analysed and critical sum-
mary of the industrial deficiencies of India. It similarly points out
that the list of industries which, though the materials and articles we
import are essential alike in peace and war, are lacking in this country
is lengthy and ominous ; and that until they are brought into existence
.on an adequate scale, Indian capitalists will, in times of peace, be deprived



of & number of profitable enterprises, whilst, as experience has shown
in the event of a war which renders sea transport impossible, India’s:
all-important existing indystries will be exposed to the risk of stop-
page, her consumers to,great hardship, and her armed forces to the
gravest possible danger. With the abundance of our raw materials,.
agricultural and mineral, with the great natural facilities for power
and transport, with a vast home market to absorb all that we may
manufacture, it should not be difficult to effectively cut down this list,
if the Government will equip the people for the task by providing the
necessary educational and banking facilities and extending to them
the patronage and support of the State. How the Government may
best do this is the question we have to answer.

Government Industrial Policy in Recent Years.

I have little to add to the history of Government industrial policy
in recent years which is given in Chapter VIII of the Report. The
account given there of the efforts made by Government for the improve-
ment of Indian industries shows how little has been achieved. But
I'do not agree with my colleagues when they say (paragraph 111) that
this has been “ owing to the lack of a definite and accepted policy, and to-
the absence of an appropriate organisation of specialised experts.” I
share with them the regret that Lord Morley did not approve that part
of the proposal of the Madras Government made in 1910, which urged
that Government agency should be employed to demonstrate that
certain industrial improvements could be adopted with commercial
advantage ; and I am thankful that in modification of that order, Lord
Crewe, by his telegram, dated the 1st February, 1916, authorised the
Government of India, pending final orders on this Commission’s Report,
“to instruct Local Governments that in cases in which they desire to
help particular industries they may do so, subject to your approval and
to financial exigencies, without being unduly restricted by my prede-
cessor’s rulings.” But I cannot endorse that part of the Report which
speaks of “the deadening effect produced by Lord Morley’s dictum
of 1910 on the initial attempts made by Government for the improve-
ment of industries.” (Introductory, page xix.) I think my colleagues
have taken an exaggerated view of the effect of Iord Morley’s
refusal to-sanction the particular part of the Madras Government’s
proposal to which reference has been made above. In justice to Lord
Morley, and in order that the orders which he passed on the subject
of technical education may be properly appreciated, I will quote below
the following two paragraphs from the despatch in question, dated the
29th July 1910. Said his Lordship :—

1 have examined the account which the Madras Government have given of the
attempts to create new industries in the province. The results represent consider-
able labour and ingenuity, but they are not of a character to remove my doubts as to
the utility of State effort in this direction, unless it is strictly limited to industrial in-
struction and avoids the semblance of a commercial venture. So limited, interference
with private enterprise is avoided, while there still remains an ample and . well-defined :
sphere of activity. The limit disregarded, there is the danger that the new State
{ndustry will either remain a petty and ineffective plaything, or will become a costly and
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thazagdous speculation. I sympathise with the Conference and the Madras Government
4in th8ir anxiety for the industrial develop of the province, but I think that it is
more likely to be retarded than promoted by the diversion to State-managed commer-
-oial enterprises of funds which are urgently required for the extension of industrial and
-technical instruction.

*“The policy which I am prepared to sanction is that'State funds may be expended
-upon familiarising the people with such imp: in the method produoti
as modern science and the practice of European countries oan suggest ; further than
.this the State should not go, and it must be left to private enterprise to demonstrate
that thess imp: ts can be adopted with commercial advantage. Within the
limits here indicated it appears to me that the objeots which the Industrial Conference
had in view can all be lished by means of technical and industrial schools ; it
is in such schools that a knowledge of new industries and new processes can be imparted,
that the use of new implements can best be taught and the technical skill of the arti-
sans most readily improved. In & leather school the method of chrome tanning can
be demonstrated and taught ; in a weaving school the indigenous hand loom can be
-improved and the advantage of the improvement demonstrated. If the schools are
properly managed they will supply the private capitalist with instructed workmen
and with all the information he requires for a commercial venture. To convert the
:leather or weaving school into a Government factory in order to demonstrate that
.articles can be manufactured and sold to the public at a profit, goes, in my view, beyond
what is desirable and beyond what is found necessary in other provinces. My objec-
+tions do not extend to the establishment of a bureau of industrial information, or to
the dissemination from such a centre of intelligence and advice regarding new indus-
:tries, processes or appliances, provided that nothing is done caloulated to interfere with
jprivate ‘enterprise.’”

As Lord Crewe pointed out in his despatch No. 24-Revenue, dated
March 12th, 1912 :—

“The Government of Madras seemed to have placed too limited a construction
-upon the orders given in my predecessor’s despatch of 29th July, 1910. The policy
+which he then sanctioned was that State funds might be expended upon familiarising
:the people with such methods of production as modern science and the practice of
:European countries could suggest. This need not be interpreted as confining instruc-
tion solely to industrial schools. I am pre&ued to recognise that in certain cases in-
»stmotion.in'indl\sh.rial schools may be insufficient uuli. may require to be supplemented

y P in worksh where the of new p may be
demonstrated ; and there is no objection to the hase and maintenance of experi-
mental plant for the purpose of demonstrating the advantage of improved machinery

.Or new p and for ining the data of production.”

Indian public opinion no doubt desired that the Government should
go farther than Lord Morley had sanctioned. But even so, they would
have been grateful if action had been taken within the “ample and
-well-defined sphere of activity ” which he had sanctioned ; if the funds
which it was proposed to divert to State-managed commercial enter-
prises, had been devoted to “ the extension of industrial and technical
mstruction for which his Lordship said, they were ‘urgently
required ” ; if State funds had been “ expended upon familiarising the

people with such improvements in the methods of production as
'modern science and the practice of European countries could suggest.”
Their complaint was that that was not done. It i§ said in paragraph
199 of the Report that the Goverament (of India) “ had neither the
-organisation nor the equipment to give effect even to the compara-
_ tively limited policy sanctioned by Lord Morley.” The obvious answer
is that the necessary organisation. and equipment should have been
-created.
A Welcome Change.

The outbreak of the war drew forcible attention to the extent of
India’s dependence upon countries outside the British Empire, parti-
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culatly upon Germany and Austria, for the supply of many of he
necessaries of life for her people, and some time after the commence-
ment of the war, the Government of India resolved to examine the
question of the industrial, policy which the Government should pursue
in the altered state of things in India. In their despatch to the Secre-
tary of State dated the 26th November 1915, Lord Hardinge’s Govern- -
ment put the case for a change of policy in very clear and forceful lan-
guage. They said :— ‘

“ It is becoming increasingly clear that a definite and self-conscious policy of im-
proving the industrial capabilities of India will have to be pursucd after the war, unless
she 18 to become more and more a dumping ground for the manufactures of foreign
nations who will be competing the more keenly for markets, the more it becomes
apparent that the political future of the larger nations depends on their economic posi-
¢gion. The attitude of the Indian public towards this important question is unani-
mous and cannot be leftsout of account Manufacturers, politicians and the literate
public have for long been pressing their d ds for a definite and pted policy
of State aid to Indian industries : and the demand is one which evokes the sympathy
of all classes of Indians whose position or intelligence leads them to take any degree
of interest in such matters.”” The despatch emphasised ** the need for an industrial
polioy which will enable technical education in India to produce its best results, and
which will lighten the pressure on purely literary courses and reduce the excessive
demand for employment in the services and callings to which these courses lead up.”

Finally the Government said :—

‘ After the war India will ider herself entitled to d d the utmost help
which her Government can afford to enable her to take her place, so far as circum-
stances permit, as a manufacturing country.” .

The acceptance of this policy by the Secretary of State for India
and the appointment of this Commission to consider and report in what
ways this help may be given was welcomed by Indians with feelings
of gratitude and hope, like the dawn of day after a dark and dreary
night. But-the hope is occasionally clouded by a recollection of the
fact that the Labour Party joining with the Irish Nationalists and the
Lancashire vote mobilised its force against the Government in England
against the raising of the import duty on cotton goods in India—even
while the Indian cotton excise duty which India has regarded as a
great and crying grievance all these twenty-one years, was still allowed
to continue—and that so highly honoured a statesman as Mr. Asquith
gave his support to the Government policy only on the understanding
that this in common with all other fiscal issues would be regonsidered at
the end of the war. Indians remember, however, with gratitude the
firm attitude which Mr. Austen Chamberlain, the then Secretary of
State for India, adopted in the matter, and the reply which he gave
to the Lancashire deputation that waited on him with reference to that
simple fiscal measure, without which, as he told the deputation, it would
have been impossible for India to make the contribution of £100 millions
to the cost of the war.

The brief narrative which I have given here of the industrial rela-
tions of India with England, and of the policy which, England has pur-
sued towards India, will, I hope, lead some of those of my English
fellow-subjects, who are unwilling to let the Government of India protect
and promote Indian industries under a wrong- apprehension that that
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would injure English interests, to recall to mind how much India has
contributed to the prosperity of England during a century and a half,
and how much she has suffered by reason of the illiberal policy which
has hitherto been pursued towards her. It will lead them, I hope, to
reflect that the result of this policy is that, after a hundred and. fifty
years of British Rule, India, with all her vast natural resources and
requirements, is the poorest country in the world, and that comparing
her pitiable condition with the prosperous state of the self-governing
Dominions which have enjoyed freedom to develope their industries,
they will recognise the necessity and the justice of allowing India liberty
to regain national health and prosperity. Such a policy will not benefit
India alone. It will benefit England also. For if India will grow rich,
if the standard of living in India will rise, her vast population will
naturally absorb a great deal more of imports than it does at present.
This view was repeatedly urged by Mr. Dadabhai Naoroji, and it is
fully supported by the history of other countries which have become
prosperous during recent times. The United States offer an illustration.
The following figures show how their imports have grown with their
prosperity :—

Year. Imports in millions-

of dollars.
1860 353
1870 435
1880 667
1890 789
1900 849

The same truth is illustrated by the history of the eommerce of
Japan. As Japan has been developing her own manufactures and
growing in affluence, she has been furnishing a rapidly growing market
to the merchants of the world. The following table makes this clear :—

ANNUAL AVERAGE IMPORTS OF JAPAN 1N RECENT DECADES.

Values in Millions of Yen.

F{Io:imb:}i‘a From From |From ot,herl From all

—_ Kingdom. Germany. | U. 8. A. |Countries. | Countries.
1881-1890 196 34 42 193 465,
1891-1900 . 466 148 228 870 1712
1900-1909 . 843 361 858 1998 3860

Commenting on the growth and variety of imported manufactures
in the United States noted above, Mr. Clive- Day says in
of Commerce ” (page 568) :—

‘It is probable that the United States will always conti

to im; ort

“ History

£

P
tured wares like those named above, in great variety and amounting in the total to
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oonsiderable value. We cannot afford to refuse the contributions of feoples who have’
specialized in various lines, and by reason of inherited taste and skill, or with the aid
of exceptional natural resources, can offer us what we cannot readily produce ourselves.”

This is exactly what I would say with regard to our future, agsuming
that we are allowed to deVelop our home industries to the fullest extent
we can. But I need not labour this point further. I am glad to find
that ¢ the Committee on Commercial and Industrial Policy after the
War” of which Lord Baliour of Burleigh was the Chairman, has
expressed the same view. In paragraphs 232 and 233 of their Final
Report they say :—

¢ Whilst Europe as a whole may be said to be divided into settled fields of inter-
national competition where local ci 1 conveni of t port, and suit-
ability of production for local necds, have become the controlling factors, there remain
vast markets still practicplly untouched for the future development of tho exporting
nations of the world. China, with its 400 millions of population, an old and industrious
civilisation, must in the near future develop its already great and growing demands
for products of our trades. Thero are great potentialities in India and there is also

the demand of Siberia and the smaller Far Eastern countries, which are likely in future
to afford profitable markets.

* It is true that in this sphere the competition of Japan will have to be increasingly
reckoned with, but we have no doubt that with a rise in the standard of living of East-
ern peoples, there will come a corresponding i of the g and impr of
the quality of the goods d ded. This develop t cannot fail to be of advantage
to British industry, and for this reason, if for no other, we desire to emphasise the import-
ance of all including particul ly the rapid extension of Railways, likely to

P the i 1l-being of India.

The hope of Indians for the industrial development of their country
has been further strengthened by the knowledge that, like their noble
predecessors in office, the present Viceroy and the Secretary of State are
also convinced of the necessity of a liberal policy being adopted in respect
of Indian industrial development. They have read the following pessage
in the Report on Constitutional Reforms with great satisfaction :—

““ On all grounds, a forward policy in industrial development is urgently called for,
not merely to give India economic stability ; but in order to satisfy the aspirations of
her people who desire to sce her stand before the world as a well-poised, up-to-date
country ; in order to provide an outlet for the energies of her young men who are other-
wise drawn exclusively to Government service or a few overstocked professions ; in order
that money now lying unproductive may be applied to the benefit of the whole com-
munity ; and in order that the too speculative and literary tendencies of Indian thought
may be bent to more practical ends, and the people may be better qualified to shculder
the new responsibilities which the new constitution will lay upon them. These consid-
erations led Lord Hardinge’s Government to recommend the appointm®nt of the Indus-
trial Commission which is at present sitting. |

““ These are political considerations peculiar to India itself. But both on economic
-and military grounds imperiel interests also demand that the natural resources of India
should henceforth be better utilised. We cannot measure the access of ¢ »ngth which
an industrielised India will bring to the power of the Empire ; but we are sure that it
will be welcome after the war.”

How far the hope so raised will be realised, will depend largely upon
the decision of the vital question whether the power as well as the
responsibility of promoting the industrial development of India, shall be
placed in the Government of India, acting under the control of the
elected representatives of the people in the Legislative Council. This
factor governs all our recommendations. .
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Industries and Agriculture,

In Chapter V of the Report dealing with industries and agriculture
my colleagues say :— . .
“ We take this opportunity of stating in the most efiphatioc manner our opinion of

the paramount importance of agrioulture to this country, and of the necessity of doing
everything possible to improve its methods and increase its output.”

They go on to say :—

“Such imp: t will, we icipate, be mainly effected by the organisations
which are in process of development under the charge of the imperial and provineial
Departments of Agriculture, and though the results attained are not yet of much economic
importance, they are steadily growing and will 1 d large f iny

tablishments to produce the hinery, plants and tools which the raiyats will ﬁn:‘i
* advantageous as labour-saving devices.”

They point out the possibilities of improved -agricultural methods
and suggest that there is much scope for the use of power-driven machin-
ery in agriculture for lifting water from wells, channels, tanks and rivers,
for irrigation and for other purposes, and for improving the land by
draining low-lying ground and by deep ploughing, etc. They also
recommend the provision of hand machinery of improved types, espe-
cially for the reaping, threshing and winnowing of crops. They go on
to say :— . .

“ India is not at all yet accustomed to the free use of mechanical appliances, and it
should be an important function of the Departments of Industries and Agriculture to
encourage their introduction in every possible way. For a long time to como the employ-
ment of machinery in agriculture in India will largely depend upon the completeness and
efficienoy of the official organisation which is created to encoufage its use and to assist
those who use it.”

In this connection I would draw attention to the opinion of Mr.
James MacKenna, the Agricultural Adviser to the Government of India.
At page 29 ¢f his valuable pamphlet on “ Agriculture in India,” published
in 1915, he says :—

“We have scen that the introduction of European machinery has always figured
prominently in the efforts of the b icultural ref uch success has,
undoubtedly, been obtained in the introduction of grain-wi , cane-crushing
machinery, etc. But in ding the introduction of reaping hines or heavy
English ploughs, caution is 'y. Reaping ines may be useful on large estates
where labour i8 scarce, but the whole rural economy of a tract where population is dense
may be upset by their use. A large amount of cheap labour which ordinarily does the
reaping is throtzn out of employment ; the gleaners lose their recognised perqtisites.
In the case of heavy ploughs, the advisability of deep ploughing has first to be proved.
In both cases the capacity of the available cattle and the difficulty of replacing broken
spare parts and of carrying out repairs are serious obstacles to the introduction of foreij
machinery. As in the case of plants, the improvement of the local material whiuhet‘g:
cultivator can himself make and repair and which his cattle can draw, seems the more
“hopeful line of improvement.”

I entirely endorse this opinion. The difficulties pointed out by Mr.
MacKenna apply with equal, if not greater, force, in the case of power-
driven machinery for the purposes indicated above. As my colleagues
have observed “in India agricultural conditions are widely different
from those in Europe and Germany,” and  as yet very little of mecha-
nically operated plant has come into use ” here, *“ chiefly because holdings
are small and scattered, and ryots possess little or no capital.” * The
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results achieved in this direction in the south of India » are also “ not
very important perhaps, if measured by their iminediate economic
effect.””  While, therefore, I appreciate the value of the use of power-
driven machinery in the development of agriculture, when economic
‘conditions should favour its introduction, I do not agree with the recom-

. mendation “ that it should be an important function of the Departments
of Industries and Agriculture to encourage their introduction in every
possible way.” T apprehend that with such a recommendation from the
Commission, the zeal for promoting mechanical engineering interests
and establishments may push the use of power-driven machinery without
due appreciation of the economic interests of agriculturists in'the present
circumstances of the country. For these reasons, and because in any
case the introduction, of power-driven machinery will take a long time,
I think it my duty to draw attention to other means of improvement,
particularly to agricultural education.

The history of agriculture in India during British rule has recently
been told by Mr. MacKenna in his pamphlet referred to above. Agri-
culture is by far the greatest of the industries of India, and nearly 200
millions of its immense population are dependent for their livelihood
on agriculture or on industries subsidiary to it. The Famine Commis-
sion of 1880 made very strong recommendations as to the necessity of
establishing departments under a Director in each province to promote
agricultural enquiry, agricultural improvement and famine relief. The
departments were constituted, but by a Resolution published in 1881
the Government of India decided to postpone agricultural improve-
ment until the scheme of agricultural enquiry had been completed.
Nothing was done till 1889, at the end of which year the Secretary of
State sent out Dr. Voelcker of the Royal Agricultural Society to en-
quire into and advise upon the improvement of Indian agriculture.
After touring over India and holding many conferences, Dr. Voelcker
recommended a systematic prosecution of agricultural enquiry and the
spread of general and agricultural education, and laid down in con-
siderable detail the lines on which agricultural improvement was possible.
An Agricultural Chemist and an Assistant Chemist were appointed in
1892 to carry on research and to dispose of chemical questiogs connected
with forest and agriculture. In 1901 an Inspector-General of Agri-
culture was appointed. Two other scientists were added to the staff
in 1903. Mr. MacKenna says :—

“The object aimed at was o increase the revenues 0f India by the improvement of

agnmlture but nothing was done for that imp: t, and the ion of the Land
ds staff and the pil of jcs almost entirely occupied the attention of
the Provincial Departments.

An Agricultural Research Institute was established at Pusa in 1905
with the help of a generous donation of £30,000 made to the Viceroy
by Mr. Henry Phipps of Chicago. 1In 1905-06 the Government of India
announced that & sum of 20 lakhs (subsequently raised to 24 lakhs)

- would annually be available for the improvement of agriculture. Agri-
cultural colleges were accordingly re-organised or started at Poona,
819
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Cawnpore, Sabour, Nagpur, Lyallpur and Coimbatore. These colleges
have been doing good work, but very little progress has been made with
the agricultural education of the people. I wish to acknowledge here
the improvement which has been brought about in agriculture by means-
of our latge irrigation works, which the Government have constructed,
the 1mprovement of wheat and cotton and in other ways. That improve-’
ment has been great and the Government is entitled to full credit for it.
But I wish to draw attention to the urgent need and great possibilities
of further improvement. Irrigation requires to be much more extended.
A more systematic and extended programme of improvement requires
to be adopted, the most important item in which should be agricul-
tural education.

Agricultural Education. . .
Writing in 1915 on this subject Mr. MacKenna said :—

“ There is probably no subject connected with ugnc\xlt\ire on which so much has
been written a8 agncultural education ; none, perhaps in which less has been effected.
It is a tant anxiety to agrioul 1’ workers who mainly strive after an ideal which
seegs untenable. It has been debated at numerous conferenocs and has been the text
of many writers, but there are practically no results to show.” * The Famine Commis-
sioners, so long ago as 1880, expressed the view that no general advancc in the agricultural
syslem can be expected until the rural population had been s ed d as to enable them to
take a practical interest in agnc'ulluml p'rogreas and reform. These views were con-
firmed by the Agricultural Conference of 1888 . . . The most important; and
probably, the soundest proposition laid down by the conference was that it was most
desirable to extend primary education amongst agricultural classes. But with the enun-
ciation of this basic principle other resolutions wero passed whwh, while contammg mw.ch
that was excellent, probably led to the extraordinary of q years.”
For some timo * the dominating idea was that it was necessary to teach agriculture some-
how or other, in rural schools. Fortunately this idea has now been abandoned. It is
now agreed that agriculture, as such, cannot be taught in schools ; that rural education

must be general and agricul . “The view now teken
is that, instead of endeavouring to teach aguculture a8 such an attempt should be made
to impart to the general scheme of ed 1 colour and to

encourage powers of observation and the study of nature with special reference to the
surroundings of each school. With this object text books are being re-written so as to
include lessons on familiar objects ; nature study is being taught and school gardens
have been started. There are, however, serious difficulties in obtaining suitable teachers.
But, as I have already said, more will depend on the natuml uwakemng of the intelligence
of pupils by the spread of geneml d ion than on sp And in primary
schools the essential thing is to establish general education on a firm basis so that the
pupils may develop powers of observation and of reasoning. If this be done interest in
their surroundings will naturally follow.”

Mr. MacKenna says in the end :—

“ Any M.tempt to teach ugnculture in India, before investigation has provided the
t is a fi which has ceriously retarded development, and this mis-
take has affeoted, not only elementary, but to a much greater extent collegiate education.”

This is where we stood after thirty-five years of inquiry, discussion
and trial! .

Other civilised countries took a much shorter period to decide
upon a definite course of agricultural education and have prospered
on their decision. In Sir Horace Piunkett’s Report of the Recess Com-
mittee of 1896 an account is given of the systems of State aid to
agriculture and industry which were prevalent before that year in various -
countries of Europe. Though these countries, as also America .and



Japan; have made much greater progress since then both in agricul-
tural education and improv t, that report is still of great value
to us and will amply repay perusal. I will extract only one passage
from it here. Said SireHorace Plunkett and his colleagues :—

““ The most positive action of the State in assisting agricul is taken in
with education. Everywhere it is accepted as an axiom that technical knowledge and
gen 1i t of tho agricultural olass are the most valuable of all levers of
prozisss. The great sums spent by the various countries in promoting technical educa-
tion as applied to agriculture, as woll as to other industries, prove this. M. Marey-
Oyens, the head of the Dutch Board of Commerce and Industry, and President of the
Agricultural Council says :—* Every guilder spent in the promotion of agricultural
teaching brings back profit a hundredfold.” ‘ Every franc spent in agricultural teaching
brings a brillisnt return,’ says the Belgian Minister of Agriculture in his message to
Parliament last year. M. Tisserand attributes the great progress made by French
.agriculbure since 1870, in a large measure * to our schools, our professors, our experi-
ment stations, and the ilbustrious men of science, whom the administration has lqducgd
to devote themselves to the study of agricultural questions.”” Mr. M. H. Jenkins, in
his Report to the Royal Commission on Technical Instruction, says, ‘ the results of
agricultural education in Denmark have been something extraordinary. Danish butter
is now the best in the world ; in 1880 it was described by the British Vice-Consul at
Copenhagen as ** execrably bad ” ; the progress since is directly traceable to agricultural
-education.’ "—(Report, pages 54-56).

It is hardly necessary to refer at any length to the great progress
of agricultural education and improvement in America or to the enor-
mous wealth and prosperity which has resulted therefrom. But I
might refer here to the case of Japan. We know that Japan has made
remarkable progress in agriculture. She developed an excellent system
of agricultural education many years ago. In the valuable “ Note on
Agriculture in Japan ” which Sir Frederick Nicholson submitted to the
Commission along with his written evidence, he describes the system
of agricultural education which he found at work in Japan in 1907.
It is not necessary for me to describe the system here. My object
simply is to draw attention to the necessity, in the interests of the im-
provement of agriculture and agriculturists, of early steps being taken
to devise a system -of both general and agricultural education for the
masses of our agricultural population.

I would also recommend that the attention of the Agricultural
Department be invited to the desirability of carrying out those other
recommendations of Dr. Voelcker which have not yet been carried out,
‘particularly those relating to the  establishment wherever possible of
Fuel and Fodder Reserves.” Our attention was particularly drawn
to the fact that the high prices of fuel and fodder are inflicting serious
hardship and loss upon the people in general and of agriculturists in
particular. I may note that we were informed that last year about
40,000 acres of irrigated plantation were established by the Forest De-
pertment in the Punjab, in order to meet provincial requirements.

Ths high prices of foodstuffs and the consequent suffering to which
the bulk of the people are exposed have made the question of increasing
the yield of our food crops ‘also one of great and pressing importance.
Jn his pamphlet on the “ Agricultural Problems of India,” which Rai
Gangaram Bahadur submitted to the Commission, he argues that “ we
are producing in a normal year, just enough to meet our requirements
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(of food consumption) with no surplus to meet the contingency of a
failure of the rains in the ensuing year.” We are also confronted with
the fact that in India the yield per acre of crops is very much lower
than what it is in other countries. The figures.given by Rai Gangaram
Bahadur at page 12 and in Table VIII of his book are instructive. The
average yield per acre of wheat in Bombay and the United Provinces
wag 1,250 Ibs. ; in the United Kingdom, it was 1,973 lbs. ; in Belgium,.
2,174 lbs.; in Denmark, 2,526 lbs.; in Switzerland, 1,858 lbs. The
average yield per acre of barley in the United Provinces was 1,300 1bs. ;.
in the United Kingdom, 2,105 lbs. ; in Belgium, 2,953 lbs. ; in Denmark,
2,456 lbs. ; in Switzerland 1,940 Ibs. The average yield per acre of
maize in the North West Frontier was 1,356 Ibs. ; in Canada, 3,487 lbs. ;
in New Zealand, 3,191 lbs.; in Switzerland, 2,198 Ibs. The average
yield per acre of rice in India is only half of what it is in Japan. The
possibilities of development that lie before us are therefore vast, and
the call for measures for improvement is urgent and insistent. It is
the call both of India and of the Empire, and I strongly recommend
that the matter should receive prompt and adequate afention from
the Agricultural Departments—both Imperial and Provincial. .

In this connection I desire also to draw attention to the necessity*
of providing greater financial facilities for agricultural improvement.
So long ago as 1882, that revered friend of India, Sir William Wedder-
burn, advocated the establishment of agricultural banks for this pur-
pose. The Indian National Congress pressed the suggestion upon the
attention of Government. But it has not yet been carried out. I would
draw attention to the very valuable paper on “ The Re-organization of
Rural Credit in India,” which was read by Mr. Ranade before the first
Industrial Conference at Poona in 1891.—(Ranade’s Essays, pages 41-

. 64). It is a powerful plea for the establishment of agricultural banks.
I might add that, besides other countries mentioned by Mr. Ranade,
Japan has provided such facilities as are here recommended for the-
improvement of its agriculture. The Japan Year Book for 1917
says :—

“ There are two kinds of agricultural credit. They are long credit and short credit,
the former for the purchase of farm land and for the development of farm land and other
permanent imprgvements for which a loan for a term of 50 years or less is allowed. The-
short-term credit is one that is to be used mostly for the purchase of fertilizers, farm

implements, or food for cattle. Our banks usually give credit for a term of five years or-
less. There are also credit iations for 3! ting these agricultural banks.”

Technical Education,

The modein system of technical education may be said to date-
from the famous Universal Exhibition held in London in the year 1851.
Speaking generally Englishmen did not believe in the value of techni-
cal education, and much effort has been necessary in England itself to
make them do so. One of the earliest of these efforts was made by
Mr. J. Scott Russell, who published a valuable book in 1869, named
“’Systematic Technical Education for the English People.”” In this

623




book, after showing that education should be both general and special,
he said :— :

“The highest value in the world’s markets will be obtained by that nation which has
been at most pains to cultivatethe intelligence of its people generally, and afterwards
to give each the highest oducation and training in this special calling. In other words,
the value of the nation’s work will vary with the excellence of the national system of
technical education. All I have said abovo seems axiomatic. To me it is so, but I trust
the reader will not be offended if I am obliged to treat it quite otherwise. The English
people do not believe in the value of technical education. Still lees do they believe in
the value of a national system of education, and still less in the duty of the Government,

0 legisl, and the educated part of a ity, to undertake the education of a
whole people. I am therefore compelled to prove as mere matters of facts that which
the accomplished scholar, or observant traveller, takes as an axiom on which argument
is wasted. It is the object of this chapter to prove that technical education has brought
good of a national and commercial kind to those who possess it ; that the want of it is
attended with pecuniary loss, and that there is social danger to the community in our
continued neglect of it, * .

““ Of late years a sories of great public events have been taking place, which have
been of great national value in serving to awaken the British people—For half a century
they hmf been enjoying the fruits'of the inventions of a few men of genius who had created
the whole system of modern manufacturing, and Providence had also endowed them -
with the lated wealth of less centuries stored up in the bowels of the earth
in the shape of coal and iron, ready to be used or wasted and worked out in this manu-
facturing century. The genius of a few men having set coal and iron to ‘do the manu-
facturing work of mind and man, the citizens of England had begun to think that it was
they who were superior in intelligence and civilization to the un-coaled, un-ironed, un-
engineered nations around them. For half a century nothing occurred to awaken them
from this dream, and for that half century the works of English engineers and English
iron and coal bor. the highesy reputation, and earncd the highest prices in the world.

““ Eighteen years ago there began a series of competitive trials of intelligence and
skill between the citizens of the different civilized nations of the world. The scene of
the first trial was in London in 1851, It was the famous Universal Exhibition of the
Industries and Products of all nations. In that great school the civilized nations of Europe
had their first lesson in technical education. They were able to sec in how many things
England ined her hereditary 11 and England was able to see in how many
branches of $aste and skill other nations possessed qualities in which she was wanting.”
~(Systematic Technical Education for the English People, by J. Scott Russell, London,
Bradbury, Evans & Co., 11 Bouverie Street, 1869, pages 79-81).

Mr. Russell went on to say that up to 1851, and for many years
after, England held supremacy in the great objects of manufacturing
and constructive skill. But she lagged behind other nations in some
?ther arts. For instance :—

“The Exhibition of 1851 had disgusted the whole nation with its blue earthenware
plates, cups and saucers, borrowed from the 2,000 years’ tradition of China, and with
its huge lumps of glass, called decanters and glasses, cut or moulded into hideous dis-
tortions of form . . .. All England was struck by the amazing superiority of some
continental nations in the beauty and grace of design, which sufficed to convert the rude
and nearly worthless material of clay and flint into valuable and invaluable works of art,
in earthenware and glass. She occupied the four years’ interval between the Exhibi-
tiona of 1851 and 1855 in collecting and diffusing through the manufacturing countries
the best models of the best masters, in establishing for the potteries and glass works
sohools of design, and in training teachers for art worl These young institutions
already bore fruit in 1855, and (when the secdnd Exhibition took place in Paris in 1855)
England was no longer outstripped in pettery ard glass.”

Qn the other hand, the Exhibition of 1851 made the French and
German nations fully realise their inferiority to England in the manu-
factures of iron and steel, the great instruments of skill, industry,
mechanical power, and transport. When the Exhibition of 1855 took
place, it was found that they had alresdy recorded much advance in
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" the manufacture of iron, steel and other metal.  They had already
established schools in every metropolis, large town, or centre of industry,
for educating professional men and masters, for training foremen and
skilled workmen, and for educating apprentices.”

The fourth Exhibition took place in Paris in 1867. It gave the
nations, and especially England, a final lesson.

“By that Exhibition,” says Mr. Scott Russell, * we were rudely awakened and
thoroughly alarmed. We then learnt, not that we were equalled, but that we were
beaten—not on some points, but by some nation or other on nearly all those points
on whioh we had pnde; ourselves. . . - England was convinced that she had been
asleep, and that a whole generation of wakeful, skilled workmen had been trained in
other countries during the interval between 1851 and 1867.”—(Ibid, page 86.)

The jurors who had been appointed at the Paris Exhibition and
the Government reporters made their report. On this report the Govern- -
ment sent abroad a Commissioner to ascertain whether the alleged
defects of the English system of education, and the inferiority of the’
English to some other people in some sort of technical skill, were real
or imaginary. Mr. Samuelson, M.P., travelled in France, Belgium and
Germany, examining as he went the most famous establishments on

_the Continent which stood in direct rivalry to England. “ He found,”
said Mr. Russell, ““ everywhere in these establishments men of all ranks
better educated than our own; working men less illiterate—foremen
and managers well-educated, and masters accoiplished, well-informed,
technical men.” He summed up the result of-his examination as fol-
lows :—

“ I do nob think lt poss:hle to estimate pretisely what has been the influence of
ures . . . That the rapid progress of
many trades abroad ha.s been greatly facilitated by the superior technical knowledge
of the directors of works everywhere, and by the comparatively advanced elementary
instruction of the workers in some departments of industry, can admit of but little
doubt . . . Meanwhile we know that our manufacturing artisans are imperfectl
taught, our agricultural labourers illiterate ; neither one nor the other can put fo:
with effect the splendid qualities with which Providence has cndowed our people.
Qur foremen, chosen from the lower industrial ranks, have no sufficient opporzunmea
of correcting the deficiencies of their early education ; our managers are too apt, in
every case of novelty, to proceed by trial and error, without scientific principles to guide
them ; and the sons of our great manufacturers too often either despise the pursuits of
theu !achers, as mere hudxcmfts unworthy of men of wealth and education, or else,

k les which they afford of the application of natural laws
to the wants of men, follow them solely as a means of heaping up more wealth, or at
the best for want of other occupation : to the evils of such a condition not only our
statesmen, but also our people, are rapidly e.wtkemng, and the disease being once
acknowledged, I believe the remedy will soon be applied.

The following statement of one of the jurors consulted by the Com-
missioner expressed the general sense of those who had been examined.
Said Mr. Mundella :—

“1 am of opinion that English workman w gmdually loemg the race, through the
superior intelligence which foreign Govi are ping in their arti-
gans....The education of Germanl{' is the result of & national orgums&tlon, which com-
pels every peasant to send his children to school, and afterwards affords the opportunity
of aoquiring such technical knowledge as may be useful in the depnrtment of mdnntry
to which they were destined....If we are to maintain our com-
petition, we must oppose to this national organisation one eqnally eﬁeetms and com-
plete ; if we continue the fight with our present voluntary system, we shall be defeated,
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enerations hence We s o o o L. e . 3
-but with a system of national ed: made compulsory, and U d with art ¢
industrial education, I believe within twem«y years Engl would possess the most intelli-
gent and inventive artisans in the world.”—Pages 97-98.)
.
(The italics throughout are mine.)

The people and Parliament of England recognised the soundness of
this opinion. The Elementary Education Act was passed in 1870, an
expenditure of many millions a year was agreed upon, and elementary
education made compulsory. The provision for supplementing this
«education with industrial and technical education was slower to come,
but come it did. England has made a great deal of provision since
then for imparting technical and scientific education in her schools,
colleges and univessities. The number of these latter has been raised
from 1860 from nine to eighteen. It is this which has enabled England
to maintain her high position and to keep up her industrial eminence.
It is this which hds enabled her to fight the splendid fight she has fought
in this war. For, though every lover of hiberty must rejoice at the
invaluable help which the United States of America are now giving to
the cause of freedom, it is but bare justice to say that, unprepared
though England was before the war, it is British brains and British
technical skill, united no doubt with Frenoh brains and French technical
skill, and supported by British and French hearts of steel, that have
enabled Britain and France to baffle Germany, and made it possible
for the Allies to achieve & final victory. And yet as the reports of the
various departmental committees of °the Committee on ial
and Industrial Policy after the War ’ show, the wisdom and experience
of England is loudly calling for “ widespread and far-reaching changes
in respect of primary and secondary education and apprenticeship,”
and for ‘ better technical and<art education.” for her people in order
that her industrial position after the war may be quite secure.

I have referred at length to the history of the progress of education,
both general and te hnical, in England, as it has'a great lesson and
an inspiration for us. Our education to-day is in many respects nearly
in as bad a condition as was England’s in 1869 ; and, in my opinion,
the course which was then suggested by Mr. Mundella and Mr. Samuelson
in the passages I have quoted above, is the exact course Which should be
adopted here. It was the misfortune of India that when our English
fellow-subjects, who have taken upon themselves the responsibility for
the welfare of the people of India, were convinced of the need of universal
elementary education in England, they did not introduce it at the same
time in India also. If this had been done, India would not have stood
so far behind other nations as she does to-day. However the neglect of
the past should be made up, as much as possible, by the adoption of
prompt and effective measures now. The need for such measures has
become greater by the great changes which have taken place during the
interval, The commercial war which has long been going on will become
much keener after the war, India will be much more exposed to the com-
petition of nations which have built up their industries upon a wide~
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spread and comprehensive system of technical education. In this.
category come not only the nations of Europe and America, but also
Japan.  As the Government of India deputed a special officer to Japan
to obtain information for us, so that ““ we may know exactly what her
Government has dond to aid her people in the notable advance which
they have made,” I invite particular attention to the progress of educa~
tion in that country. )

It is clearly established that the development of Japanese industries.
has been built upon ““a system of technical education which included
everything required to enable her to occupy her proper place among
the manufacturing nations of the world.” If the industries of India
are to develop, and Indians to have a fair chance in'the competition
to which they are exposed, it is essential that a system of education
at least as good as that of Japan should be introduced in India. I
am at one with my colleagues in urging the fundamental necessity of’
providing primary education for the artisan and labouring population.
No system of industrial and technical education can be reared except
upon that basis. But the artisan and labouring population do not
stand apart from the rest of the community ; and therefore if this sine:
qua non of industrial efficiency and economic progress is to be established,.
it is necessary that primary. education should be made universal. I
agree also in urging that drawing and manual training should be intro-
duced into primary schools as soon as possible. In my opinion until
primary education is made universal, if not compulsory, and until
drawing made a compulsory subjeet in all primary schools, the founda-
tion of a satisfactory system of industrial and technical education will
be wanting. Of course this will require time. But I think that that
is exactly why an earnest endeavour should be made in this direction
without any further avoidable delay.

Sir Fredrick Nicholson says in his Note on Japan:i—

“The leap at education which the whole nation has made under the compulsory
systom is shown by the f¥ct that while the primary school system was only formulated
in 1872, by 1873 the number at these schools had already teached 28 per cent., by 1883,
51, by 1893, 59, and in 1904, 93 per cent. of children of a school-going age.”

This furnishes us with an estimate of the time that will be needed
and also an exhortation to move forward. It is upon this basis that
industrial and technical education now rests in Japan. But the two-
kinds of instruction have grown together there, and so I think they
should largely grow together here also. Towards this end, I should
connect the measures of industrial and technical education which my
colleagues have proposed, a little further with the system which
already exists in the country. I would utilise the existing schools as
far as possible not only for imparting a progressive course of drawing, .
but also for offering an optional course in elementary physics and
chemistry, and carpentry and smithy. I would suggest that the
Directors of Public Instruction of each province may be asked, in con~
sultation with the Directors of Industries, to recommend changes in
the curricula of the schools, primary, secondary and high, with a view'
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to make them practical, so that they may form a part of the system of
technical education.

I cannot close this portion of my note better than by adopting, with
necessary modifications, the concluding remarks of Mr. Samuelson on
the subject of technical education :—

*“ In conclusion I have to state my deep conviction that the people of India expecc
and demand of their Government the design, of

, an
technical edncahon, and there is urgent need for it to beshr itself, for other nahons have-
already siaty years’ start of us, and have produced eewral generatmns of educated work-

men. Even if we begin t the technical ion of all the youths of twelve
‘v):s,rs of age who have ived sound el tary ed ion, it will take seven years
fore these young men can the practical busi of life, and then they will

form but an insignificant minority in an uneducated mass, It will take fifteen years
before those children who have not yet begun to recenve an clementary education shall
have passed from the age of 7 to 21 and ly trained g ; and
even then they will find less than half of their commdes educnted In the race of nations,
therofore, we shall find it hard to overtake tho sixty ycars we have lost. To-morrow,
then, let us undertake with all energy our neglected task ; the urgency m twofold,—a
mall proportion of our youth has reccived el t but no t 1 : for
that portion let us at once organise technical schools in every small town, technical collegea
in every large town, and a technical university in the metropolis. The rest of the rising
genemcmn has received no education at all, and for them let us at once organise clemen--
tar; ion, oven if pulsory.” ’

The Training of Mechanical Engineers.

I fully agree with my colleagues as to the necessity of a full measure
of practical workshop training for artisans, foremen and mechanical
engineers. But I have doubts whether the system they propose would
give sufficient general liberal education to even would-be mechanical
engineers. I also apprehend that the schools attached to railway work-
shops will not admit of a sufficient number of Indians obtaining training
in them. My colleagues also say that as the development of the country
proceeds the number of students will increase. Ijoin with them, there-
fore, in recommending that the existing engineering colleges should
make provision for the higher technical instruction of mechanical and
electrical engineers. I would only add that substantial grants should
be given to these colleges for this development and the standard of
education demanded of the mechanical engineers whom they are to
educate, should not be inferior to that of a B. Sc. in Engineering of the
University of London. This would be best secured by attaching these
colleges to Universities, where this is not already the case.

There are at present only two teaching Universities in India. I hope
that the Calcutta University will soon develep further teaching functions.
In my opinion every teaching University should be encouraged to provide:
instruction and training in mechanical and electrical engineering under
its own arrangements. The needed measure of workshop practice can:
be provided by arrangements with railway and other workshops existing
in or near the cities or towns where they exist ; and where this may not
be feasible, they should be encouraged to establish sufficiently large
workshops to be run on commercial lines as a part of their engineering
departments. Under such an arrangement the students will be able to
spend their mornings in the wdrkshops and their afternoons at the
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classes at the University, they will live in an atmosphere of culture,
and will cultivate higher aims and ideals than they are likely to, in schools
attached to railway workshops. As our, mechanical engineers are to
play a great part in the future development pf the country, it seems
to me highly desirable that they should combine culture and character
with expert knowledge and technical skill. And nothing is better calcula-
ted to ensure this than that they should be brought up under the
elevating influences of a University and should bear its hall-mark.

I would also recommend that provision for the training of electrical
engineers should be made simtltaneously with that for mechanical
engineers, and should not be postponed to an indefinite future date.
1 think it will not be long before electrical manufactures will be started
in India. The need for these is fully pointed out in the chapter on the
industrial deficiencies of India. The use of electrical machinery is steadily
growing, and will grow at a more rapid rate in the future ; and, if even
for present requirements, we leave it to the managers of electrical under-
takings to train their own men, we shall be drivingan increasing number
of Indian youths to go abroad to be trained as electrical engineers.

Higher Technological Training.

T agree with my colleagues that it is urgently necessary to prepare
for a higher technological training which will provide the means whereby
the science students of the colleges affiliated to the Universities may
learn to apply their knowledge to industrial uses, and that the simplest
way of meeting this demand will be to expand the engineering colleges
by the creation of new departments for the higher technical instruction
of mechanical and electrical engineers. But I doubt whether it will
be best to add departments of general technological chemistry to these
engineering colleges where they are not parts of a teaching University.
Where they are not, I think that they should be developed into full
colleges of engineering, by provision being made for teaching other
branches of engineering in them, such as railway engineering, and sanitary
engineering, for which no satisfactory provision exists here at present.

As regards the teaching of general technological chemistry, I would
recommend #hat this should be developed at the teaching Universities
and at first-rate colleges affiliated to Universities. Every one of these
has a more or less well-equipped laboratory, and by special grants, such
as are given by the Board of Education to Universities and University
Colleges in the United Kingdom, they should be helped to strengthen
their staffs and-to improve their laboratories for this purpose. We
should thus give a practical value to the teaching of chemistry which
is going on at pregent in our colleges. In view of the industrial expan-
sion which we expect, the delnand for students trained in general techno-
logical chemistry is likely to be very great. If provision is made for
‘teaching it at the Universities or University Colleges, a much larger
‘number of students is likely to be attracted to it than if it is made at
engineering colleges. A sufficient nuffiber of scholarships and fellow-
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ships should be provided at every one of these institutions to attract and.
encourage bright students to devote themselves to the subject.

Imperial Engineerfhg &ollegos or an Imperial Polytechnic Institute.

My colleagues think that it will be necessary ultimately, if not in
the,immediate future, to provide India with educational institutions of
a more advanced character. They think that, for some time to come;
the demand for this higher training can best be met by the provision of
scholarships to enable students to proceed abroad ; hut that as soon as
our foregoing recommendations have had time to develop their full effect,
it would be advisable to proceed further and establish at least two imperial
colleges of the very highest grade, one of which should cover every
branch of engincering, while the other should he devoted mainly to
metallurgy and mineral technology, the developments of which are
certain to be on a very externsive scale. They say that this ideal should
always be kept in sight as the goal.

I agree with my colleagues that in the immediate future the
demand for the higher training here contemplated can only be
met by the provision of scholarships to enable students to proceed
abroad. I go further. I think that’even when we have established
our proposed higher colleges, we shall have to send our best scholars.
abroad to improve and perfect their knowledge. With all the provision
for higher education which Japan has made in her own country, she
has continued to send a large number of her students abroad. The
Japanese Year Book for 1917 shows that there were 2,213 ryugakusei
or foreign-going students, staying abroad in 1915—the bulk of them in
the United States of America. The number of students of both sexes
which Japan has sent to Europe and America since the opening of the
country to foreign intercourse must reach enormous figures, says the
same Year Book, especially when students who have gone abroad at
their own expense are included. The demand for expert knowledge
and technical skill will be so great in India, if we are to achieve in any
measure the progress we desire, that it is desirable that the provision for
scholarships should be greatly increased, and students should be largely
selected as is done in Japan, from among those who have done teaching
work for some years after completing their academic courses.

But after all that may be done in this direction, the large needs of
the education of the youth of a country which is equal to the whole
of Europe minus Russia, cannot be met in this manner. Those needs,.
and the vast possibilities of development which lie before us, demand
that at least one first-class Imperial Technological or Polytechnic Insti-
tute should be established in India without any further delay. Indian
public opinion has long and earnestly pleaded for the establishment
of such an institute in the country, as witness the resolutions of the Indian
National Congress and the Indian Industrial Conference, and of various.
Provincial Congresses and Conferences. Here again Japan furnishes us.
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an example. Japan recognised the need and value of a similar institu-
tion when she started on her present career.

> % When Iwakura’s embassy was in London in 1872, the attention of Mr. (now Marquis)
Ito was drawn to the advisability of starting an engfn&;ring‘aollege in Tokyo to train
‘men for the railway 1 hs, and ind which were to be started in Japan,
and he procured, through a Glasgow Professor, the services of Mr. Henry Dyer to organ-
ise this college, eventually merged in the University of Tokyo.” (The Educational
System of Japan by W. H. Shgrp, 1906, page 206.) .

Since then Marquis Ito has repeatedly spoken of the establishment
of this College as one'of the most important factors in the development
of Japan, since from it have come the majority of engineers who are now
working the resources and industries of that country. (Japan by the
Japanese, page 65.). Mr. Dyer was assisted by a number of foreigners
to whom Japanese were added as soon as possible. The course then
extended over six years, the last two years being spent wholly on
practice. The college being under the Public Works Department, the
students had the run of all the engineering establishments and works
under its control; and graduates who were sent abroad for further
wprk invariably distinguished themselves. .

I earnestly hope that with the distressful record, to which our Report
bears witness, of all the loss and suffering which India has undergone
owing to the want of sufficient and satisfactory provision for technical
and technological instruction in this country, the Government will be
pleased not to delay any further the institution of an Imperial Polytechnic
Institute in India. This is absolutely demanded in the interests of the
country and the large recommendations which we make for industrial
development.

My colleagues have recommended that there should be at least two
imperial colleges established, one to cover every branch of engineering,
and the other to be devoted mainly to metallurgy and mineral technology.
I think both these departments should be combined in one polytechnic
institute, and that all important branches of chemistry should be provided
for in the third department. My colleagues have not recommended an
imperial college of chemistry, evidently because they have recommended
the institution of a separate service for chemistry. Even assuming
that a separatg service is to be constituted for chemistry, it cannot be-
accommodated better, for its headquarters, than as a department of
thy Central Imperial Polytechnic Institute of India.

Under the heading of Miscellaneous Educational Proposals my

-colleagues refer to the question of providing for training in navigation and

marine engineering. I hope this-will be done at an early date. I do not
share the doubts of my colleagues that the industry of ship-building is
not likely to be materialised for some time in India. I hope that, con-
sidering the huge volume of import and export trade of India and con-
sidering also the indigenous resources for ship-building, with those that
exist in the country at present and those that are likely to be developed
in the near future, ship-building should be specially encouraged by the

~Government, even if it should be necessary for some time to import



plates and sections from abroad. And for this reason I think that
& school showld be started in India at an early date to train people in
navigation and marine engineering.

N .
) Commercial Education.
Among other prdposals my colleagues have drawn attention to the

importance of commercial education. While appreciating the good work
of the Sydenham College of Commerce, they say :—

“ Thero is a strongly expressed desire for similar colleges in other parts of India, and
we think that the other Indian Universities might well consider the possibility of satis-
fying this demand. Industry and commerce are bound to go on expandmg with mpldlty,
.and they will be glad to pay a higher price for more efficient employés.”

T entirely agree vith this opinion. But I think that in view o{ the
gréat and growing importance of commercial education, the Govern-
ment should invite the Universities to establish Commercial Colleges and
should help them to do so by substantial grants. I would reproduce
here what I wrote in 1911 on this subject :—

““ The importance of commercial education, that is, a special training for the young
men who intend to devote themselves to commercial pursuits—as a factor in national
and international progress—is now fully recognised in the advanced countries of the
Woest. Those nations of the West which are foremost in the commerce of the world
have devoted tho greatest attention to commercial education. Germany was the ﬁrsf.
to recognise the necessity and usefulness of this kind of ed America foll
sulb ; so did Japan .and during the last fiftecn years England has fully made up its

i y in i for 1 education. The Universities of Birmingham
and Manchester have special Faculties of Commerce with the diploma of Bachelor of
Commerce. So has the University of Leeds. Professor Lees-Smith who came to India
two years ago at the invitation of the Government of Bombay, in addressing the Indian
Industrial Confdrence at Madras said :—‘ The leaders of commerce and business need
to be scientifically trained just as a doctor or a barrister or professional. man is

. Modern experience shows us that business requires administrative capaclty
of the very highest type.” It needs not merely technical knowledge, but it needs
the power of dealing with new situations, of going forward at the right mom®
and of controlling labour. These are just the qualities which Universities have always
claimed as boing their spocial business to foster ; and we therefore say that if you are
going to fulfil any of the hopes which weroe held out yesterday by your President, if you
are going to take into your own hands the control of the commerce of this nation, then
you must produco wide-minded, enterprising men of initiative, men who are llkely
to be produced by the Umverslty Faculties of Commerce. The University Faculty of
Commerce is intended, of course, to train the judgment and to mould the minds of men.
1t is claimed that although it must give pnmun[y a liberal educamon, it is possible to
dive that education which has a direct p ical bearing on b . . That
kind of man (a man so trained) has immense possibilities in the world ‘of commerce ;
he is the kmd of man on whom you must depend to lead you in the industrial march in
the future.”

When it is remembered that the export and the import trade of India
totals up more than 300 millions every year, it can easily be imagined
what an amount of employment can be found for our young men in the
various branches of commerce, in and out of the country, if satisfactory
arrangements can be made to impart to them the necessary business
education and training. Here also the experience and practice of Japan
afford us guidance and advite. Higher commiercial education has made
great progress in Japan during the last twenty years. Before the end
of the last century the candidates who sought advanced commercial
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education at the Tokyo Higher Commercial School exceeded a thousand:
a year, though the school could accommodate a much swaller number
then. * Since 1901 Higher Commercial Schools have been-established at
Osaka, Kobé, Nagasaki and Yamaguchi, and at the Waseda University.
In banks and other firms, graduates of comm@reial schools have been
employed to an increasing extent every year. ‘Formerly it was held

that no advanced education was needed for a merchant | But to-day-

stern reality shows that the management.of any large-scale enterprise
must bé undertaken only by the highly educated.’ Experience in
Japan has shown that though ‘in the earlier years, the talented youth
of the country sought places In official circles, as commerce and industry.
began to grow even those who had made a special study of politics and
law, not infrequently chose to enter the commercial world ; and I believe
that in view of the industrial development which our recommendations
foreshadow, if a College of Commerce is established in every major
province of India, a number of our young lawyers, who find the bar
overcrowded, will be glad to take advantage of such education and become
efficient means of promoting the growth of industry and commerce in the
country, -

Land Acquisition in relation to Industries.

Section 39 of the Land Acquisition Act layc. down that the provi-
sions of séctions 6 to 37 (both inclusive) shall not be put in force in order
to acquire land for any company, unless with the previous consent of
the Local Government, and section 40 of the Act says that ““ such con-
sent shall not be given uuless the Local Government be satisfied, by
an inquiry held as hereinafter provided,—(a) that such acquisition is
needed for the construction of some work, and (b) that such work is
likely to prove useful to the public.” There is no appeal against an
order of the Local Government giving its consent to the acquisition of
any land on the ground that it is likely to prove useful to the public,
and ‘complaint haseen made that the power given by the Act to the
Local Government has been misused. Iknow of one instance where
this power wa$ used two or three years ago to acquire land to enable
the Young Men’s Christian Association to' establish a club and recrea-
tion ground. The protests of the unfortunate house-owners who were
di essed were unheeded. It cannot be disputed therefore that the
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section as it stands has been differently interpreted.” A remedy may -

be provided against its being further misinterpreted by having the
expression “is likely to be useful to the public”’ qualified by an amend-
ing Act. But however that may be, I'do not share the doubt whether
that Act can be fairly used by a Local Government on behalf of an
industrial company. I think it cannot be.

Nor can Ijoin my colleagues-in making the recommendation that

the Local Government may acquire land compulsorily from private
owners on behalf of an industrial concern, even in the circumstances

and under the conditions specified by them. The Indian Act is framed -

“on the analogy of the English Acts on the subject of the compulsery



acquisition of land for public purposes. If the expression * likely to
be useful to the public” is interpreted in the manner in which it would
be interpreted under the English Acts, there will be little room left for
doubt as to its meaning. - Describing the scope of the Lands Clauses
Acts, the Encyclopedia of the Laws of England (Vol. 8, pages 3-6),
8ays :— . '

“ The previsions as to the incorporation of the Lands Clauses Acts apply to all

Acts authorising the purchase of lands whether general or local. Such Acts fall into
three classes : —

1. Acqnisition of lands for purposes of national defence or general Government.
2. Acquisition of lands for public purposes of a local or municipal character.
3. Acquisition of lands by corporations or individuals for commercial purposes
of public utility.
Dealing w'th 3, i.e., Commercial purposes of public utility, it says :—
“Under this head fall the bulk of the special, local, and personal acts which
incorporate the Lands ('lauses Acts. 'They fallinto the following main classes :—
1. Cemeteries. .
. Electric lighting, effected by provisional orders confirmed by statute.
. Gasworks.
. Harbours,
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. Markets and Fairs.

. Waterworks,

Railways and light ailways.
Framways.

In all cases, except that of ordinary railways, these undertakings can, under general
Acts, be entrusted to municipal hodies.”

R

A glance at the list given above is sufficient to show that every one
of the commercial objects for which land may be required is an object
of public utility, 7.e., one to the benefit of which every member of the
public has an equal right with every other member, by complying with
the rules which may be prescribed therefor. The test of it is clearly
indicated in the last sentence which says that *“in all cases, except
that of ordinary railways, these undertakings can, under general Acts,
be entrusted to municipal bodies.” The justification for depriving a
man of his property against his will, may be found in the fact that it is
being done not for the benefit of any individual or group of jndividuals,
but for the benefit of the-public of which he also is a member, and that
he will be entitled to share the benefit of the undertaking as much as
any other person. Where an undertaking is not ** likely to be useful

he.public,” in the sense indicated above, the provisions of the Act,

" of the power of the Gbvernment, cannot in my opinion be rightly used
to compulsorily acquire land for it. In my opinion, when an industrial
concern, the members of which have the right to shut out every one
outside their body from participation in the benefit of their business,
desires to acquire land, it must do so by exchange, negotiation or moral
syasion . ‘ o
- Industrial Finance. -

¢ “We were asked to report in what manner Government could unsefully
-gve encouragement to- industrial development by direct or indirect
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istance to industrial enterprises. We are all agreed that
the lack of financial facilities is at present one of the most serious
difficulties in the way of the extension of such industries, and that it is
necessary that much greater banking facilitfes should be provided than
exist at present. We have come to the unanimous conclusion that
along with the other measures of assistance which we have to recom-
mend, the establishmment of industrial banks, working on approved
lines, would be a potent means of removing these difficulties and of
affording help to industrialists, and that such difficulties are of sufficient
national importance to justify Government assistance. The recent
establishment of the Tata Industrial Bank is a matter of sincere
satisfaction. But there is need for more institutions of the same
class. And it is because we had not sufficient. material before us to
enable us to formulate a definite scheme for industrial banks, that we
have recommended that an expert committee should be appointed at
the earliest possible date

“ to consider what additional banking facilitics are necessary for the initial and for
thie current finance of industries ; what form of Government assistance and control will
be required to ensure their extension on sound lines as widely as possible throughout
the country ; and whether they should be of provincial or of imperial scope, or whether
both these forms might not be combined in a group of institutions working together.’

As the adequate extension of industrial banks will be a matter of
time we have recommended a scheme to meet the need experienced
by middle-class industrialists for current finance. I do not quite like
the scheme, as it involves too much of spoon-feeding. But as it is
professedly a temporary arrangement, I raise no objection toit. I
only hope that its acceptance will not in any why delay the adoption
of a scheme of regular industrial banks, and that it will be unnecessary
to continue this temporary seheme very long. )

If industrial development is to take place on anything like the large
scale which our Report contemplates, nothing is more important than
that regular banking facilities should be multiplied manifold, and that
as early as may be practicable. To clear the ground for this it is neces-
sary to remove some misconceptions. Since the failures of certain
Indian banks in 1913 and 1914, an opinion has grown up in ¥rtain cir-
cles that Indians lack the capacity to manage joint-stock banks. When
those failures ocourred certain foreign papers held these swadeshi banks
up to ridicule. That there were mistakes both of policy and of manage-
ment in the case of some of these banks is indisputable. But these
mistakes should not be exaggerated, and they should not be made the
basis of an indiscriminating condemnation of Indian capacity for joint-
stock banking and for extolling the capacity of Europeans for such
business, A certain number of failures has been a common feature in
the history of joint-stock banking, in England and America as well.
Englishmen regard the Bank of England, and with pardonable pride,
a8 the greatest financial institution in the world ; and yet even that
institution—the safest bank in the whole of the United Kingdom—has
bad- its share of vicissitudes. * From 1819 to 1870, the Bank of
Pngland came to the verge of bankruptey every ten years” (History of
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the Bank of England by Dr. Andreades, page 404), while the list of
Banks that failed in England is of enormous length. To mention
only a few, during the years 1791 to 1818 about a thousand banks
suspended operations in Jingland. In the fihancial depression of
1839, 29 banks went out of existence, out of which 17 had never
paid any dividend. In the yoar 1862 the Limited Liability Law was
passed, and within the space of three years 300 companies were formed
with a nominal capital of 504 million pounds, of which 270 failed
shortly afterwards, This was followed by a financial crisis in which a
large number of banks failed, and the greatest of them, Overend Gurney,
with liabilities of £18,727,917 closed its doors on the morning of what
is known in the history of banking in England, as the Black Friday.
Other banks failed also. The estimated liability of the various failures
amounted to 80 millions and the losses were also very great. In 1890
the great firm of Baring Brothers, which had helped the Bank of
England out of its difficulties in 1839, failed. Have these numerous
failures led to any general condemnation of Englishmen as being unfit
t0 manage joint-stock banks ? Why then should the failures of a few
banks started by Indians lead to any such general inference being
drawn against them ?

Let us now turn to the history of banking in India. The first joint-
stock bank was started in 1770 by Messrs. Alexander and Co. It was
called the Hindustan Bank. It issued notes. These notes, though not
recognised by the Government, obtained a local circulation which ocoa~
sionally reached 40 or 50 lakhs. They were received for many years
at all the public offices in Calcutta, scarcely excepting the treasury
itself. This bank failed in 1832. In 1806 was established the Bank
of Bengal, but it received its charter of incorporation in 1809. The
East India Company contributed one-fifth of the capital and appoint-
ed three of the Directors. Since 1809, and more particularly from
1818, when the Act was passed which removed certain restrictions from
Europeans settling in India, banking received a stimulus and several
banks were established. Between 1829 and 1833 most of these agency
houses failed. In 1838 a joint-stock bank named the Union Bank was

tarted. It was intended to afford in the money market that facility
which the Bank of Bengal owing to its charter could not #¥ord. The
bank failed in January 1848, although long before that it was known
to be “in a hopelessly insolvent state.” © The dividends it declared
and of which it made so great a parade were taken not from the capital,
for that had gorle long before, but from the deposits that people were
still confiding enough to make.” “ The bank had indiscriminately
invested in indigo and the Directors freely helped themselves to the
bank money.” One English firm were debtors to the bank of 24 lakhs
of rupees, one-fourth of the whole capital of the bank, and another
firm had taken cash credits to the amount of 16 lakhs of rupees. There
were scandals connected with the failure of the first Benares Bank in
. 1849, The Bank of Bengal itself violated its charter in the crisis of 1829«

32. The first Bank of Bombay was established in 1840, thé Bank of
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Madras in 1843. These banks were established under conditionssimilar
to those of the Bank of Bengal, with the East India Company as a
share-holder of one-fifth of the capital. In 1868 the Bank of Bombay
failed. A Commission was appointed to eneuire into the causes of the
failure. The Report of the Commisgjon, which was published in 1869,
asoribed the failure to the following causes :—
' *“(a) The Charter Act ¢ which removed many restrictions contained in the former
Act and permitted the Bank to transact business of an unsafe character’.

“(b) ‘The abuse of the powers ’ given by the Act * by weak and unprincipled secre-
taries’; ’

“ (¢) The negligence and incapacity of the Directors ;
“(d) The very exceptional nature of the times.”

8ir €. Jackson (President of the Commission) summed up his views
on this point in the dictum that— ¥

“ The great lesson the failure taught was that banks should not lend money on pro-
missory notes in a single name or on joint promissory notes, when all the parties were
borrowers and not any of them sureties for others.”—(An Account of the Presidency
Banks, page 31.)

I draw attention to this with special reference to the statement
contained in paragraph 284 of our Report that “ we have received
evidencein favour of a relaxation of the restrictions of the Presidency
Banks Act, which prevent loans from being for longer than six months,
and require the security of two names.”

Another bank of the same name with similar rights, but this time
without the contribution of the Government was started in the same year
in Bombay. It worked well till 1874, in which year appeared a famine
in Bengal. The Government balance at the Pank was one crore, and
it was intended that 30 lakhs might be drawn to purchase rice from
Burma for the purposes of relief in Bengal. The Bank was unable to
pay the money. It did not close its doors only because the money was
due to the Government. This incident gave rise to the Reserve Treasury
system, which dates from 1876. In this year was also passed the Presi-
dency Banks Act wiich imposed important limitations on the Banks.

Of the seven Kuropean banks that existed in India in 1863, all but
one have failed. That one is the Allahabad Bank. About 1875 five
new banks were established. Of these only one, viz., the Alliance
Bank of Nimla, Limited, the Punjab Banking Co. having been-
amalgamated with it, survive. Amongst those that. failed was the
Himalaya Bank, Limited, which stopped payment in 1891. Besides
these joint-stock banks, the big banking firm of Sir George Arbuthnot
failed in 1907, The Bank of Burma was established in 1904. It failed
in 1911. When it failed it had a working capital of'a crore and 19
lakhs. It was found that one-third of the working capital had been
advanced to a firm in which the Directors were interested. Last of
all came the failure of the Bank of Upper India. Indians were not
responsible for the management of any of these banks. They were
all managed by Europeans. )

. The history of the Indian banks for which Indians were responsible
is Heitherso long nor so eventful. It goes back only to the year 1881,
m .



in which year the Oudh Commereial Bank was founded. It was followed
by some other small banks. The Punjab National Bank was established
in 1894. Both these’ banks have carried on their business without
interruption. The People’s®Bank of India was founded in 1901. When
it closed its doors in 1913, it had nearly a hundred branches in various
places, mostly in Upper India. The other ill-fated institution, the
Amritsar Bank, was started in 1904. It failed in 1913. With the
year 1905—the year of the partition of Bengal—began an era of new
swadeshs indigenous activities in India and from 1906 there began to be
established banks large and small all over the Gountry. These totalled
476 in 1910. The most important of these were the Bank of India and
the Indian Specie Bank, started in 1906, the Bengal National Bank and
the Indian Bank of Madras in 1907, the Bombay Merchant Bank and
the Credit Bank of India in 1909, the Kathiawar and Ahmedabad Bank-
ing Corporation in 1910, and the Central Bank of India in 1911. Of
the eleven important banks started since 1901, six collapsed during
1913-14. But taking large banks and small, in all about two dozen
Indian banks failed. Though the failure of even one bank is a matter
for regret, two dozens out of 476 cannot be said to be & very large number.

There is no doubt that in some of the banks that failed there was a
fraudulent manipulation of accounts, and that in others large sums
of money were advanced to enterprises in which some of the directors
were interested. There were also mistakes of policy, as for instance,
in the financing of long-term business with short-term deposits, and the
sinking of far too great a proportion of these funds in a single industry.
But that the failures were due more to these causes than to dishonesty
and fraud is attested by the fact that the number of criminal prosecu-
tions in connection with these failures has been conspicuously small.

Regarding the failures in the Punjab, Pandit Balak Ram Pandya,
Auditor of Accounts, Lahore, said in his written evidence submitted to

“Yndeed, when we compare the recent bank and industrial failures in the Punjab
with similar incid in other ios, wo are ished at the ¢ ively small
proportion of cases in which the failures in our case were due to dishonesty or selfishness.
The price we have paid for our inexperience is undoubtedly heavy, by it is by no
means heavier than what other countries have paid beforeus. 1f we have only learnt the
lesson which the disasters of the last four years so impressively teach, there is surely
no room for despondency.” -

In pursuance of a recommendation contained in the preliminary note
on the scope of enquiry by the Indian Industrial Commission, a Com-
mittee was appointed by the Punjab Provincial Industries Committee
to examine and report upon the causes of the recent failures in financial
and industrial enterpriges in the Punjab.. Their report throws much
valuable light upon the subject. The Committee said :—

* All the evidence produced before us insisted on the want of business knowledge
and experi in pany p gers, and staff as a primary cause of failure.
+ There were few hether of banks or of industrial concerns. Con.
sequently egregious blunders were made, and some of the so-called dishonesty seems to
us very like ignorance ; much of it was due to anxicty to cloak losses.”
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After describing the defects and mistakes of the banks, the Com-
mittee said :

Lest, however, it should be imagined that state of swadeshi banking and
industry was altogether rotten, we must hasten to Point out two relieving features :
(a) in the first place the survival of the Punjab National Bank showed that a pyrely
Indian directorate and staff were capable of sheen’nﬁ a bank throtlﬁh circumstances a8
trying as ever any financial institution hud to face ; (b) and again the faot that several
banks, as the following statement shows, have paid in full, and others are_likely to pay,
is evidence that by no means all of the banks were inherently unsound.”

( I omit the statement because I understand that much more has
been paid up since June 1917, when the Committee made their report.)

The Committee summed up the result of their investigation as
follows :— ,

““ Thus, speaking generally, our feeling is that the collapse can be referred to two
fundamental causes :—

(#) The inexperience, and the defects of the machinery, inovitablo to the starting of
every new venture ;

(#) The lack of palliation or remedial action such as Government itself, or quasi-
Government agencies, i.e., a State-supported Provincial Bank, might supply.”

Indians need Government Support and Education in Banking.

This brief review would, I hope, make it clear that there is little
ground for any general disparagement of Indians in the matter of joint-
stock banking. It shows that if Indians receive (¢) the same sympathy
and support from the Government which Kuropeans have received
through the Presidency Banks, and (b) if they also receive the necessary
measure of education in modern banking, Indians will give as good an
account of themselves in this bra ich of important national activity as
any other people have given. As regards the first, I would strongly
recommend that the question of a Central State Bank, having branches
in every Province, should be taken up at an early date. The Presidency
Banks have rendered inestimable service to Europeans in carrying on
trade and commerce with India. They cannot under their existing
charter help industries. There has also been a complaint that even in
matters of such loans as they can advance, and do advance to Europeans,
these banks do not easily accommodate Indians. This complaint found
strong exjfression at Lahore. The Official Committee of Lahore to which
reference has been made before, said in their report :—

** During the crisis there was no co-operation betwoen the Indian banks themselves,
or between them and the English banks, or between them and the old-fashioned Indian
banks. We attach peouliar significunce to the statoments made, by witnesses as to the
position of the Bank of Bengal. Whilo the fact that the Punjab National Bank has been
received onthe clearing list—only, however, after surviving tho crisis—shows that at
present good relations do exist and yhat there is future possibility of better, yet the .
absence of & provincial bank probably meant the downfall of sound banks which might
have been saved. The Bank of Bengal is too big, not local in its sympathy, ignorant of
provincial conditions, and not susceptible to the influence of the Provincial Govern.
ment. The Lahore Branch was willing to help and made recommendations to Calputta,

but these were rejected with curtness, and not even on the doposit of Governmont paper
would the Bank of Bengal consent to advance money to the Punjab National Bank.”

When the Government withdrew the right of issuing notes from the
Presidency Banks in 1860, they agreed to help them by sllowing the use
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of public balances. In a Finance Department memorandum of 20th
December 1860 to the Bank of Bengal (quoted by Mr. Brunyate at page
81 of his ““ Account of the Presidency Banks ) the extent to which the
Government admitted the®obligation to compensate the Banks for the
withdrawal of the right of issue was indicated as below :—

““ The Bank (of Bengal) cannot bo adwmitted to have any olaim as of right to compes -
sation, but they are certainly in a position deserving of much consideration and one in
whioh they may equitably lo®k for all reasonable support on the part of Government.”

Government agreed to compensate them by giving them their cash
balances without interest, to the extent of 70 lakhs to the Bank of Bengal -
and 50 lakhs to the Banks of Bombay and Madras. In practice the
Banks have been allowed to enjoy the use of much larger balances during
the decades that have*since passed. But as Mr. Brunyate points out
in his book at page 99 :—

** Long before 1876 the Secretary of State had come to tho conclusion that the Banks
had been sufficiontly compensated for the loss of their note issuc.”

It is high time therefore that the Government should cease to place
public balances with the Presidency Banks and that these balances
should be kept in aState Bank, the benefits of which would be available
to a larger public.

The proposal for a single “ Bank of India ” to take the place filled by
the three Presidency Banks was before the Government between 1860
and 1876. But no decision was arrived at on the subject. The ques-
tion was taken up by the Royal Commissiqn on Indian Finance and
Currency. They expressed no final opinion upon it, but recommended
that it should be taken up at an early date, They said in paragraph
222 of their Report :—

““ We regard the question, whatover decision may ulti ly be arrived at upon it,
as one of great importance to India, whioh deserves tho careful and early consideration

of the Secretary of State and the Government of India. We think, therefore, that they
would do well to hold an inquiry into it without delay, and to afpoint for this Trpou
a small expert body, representative both of official and non-official experience, with direc-
tions to study the whole question in India in consultation with the persons and bodies
primarily interosted, such as the Presidency Banks, and either to pronounce definitely
against the desirability of tho establishment of a State or Central Bank in India at the
present timo or to submit to the authorities a concrete schemo for the establishment of
such a bank, fully worked out in all its details and ble of i diate application.”

This recommendation was made in 1914. The consideration of it
was postponed because of the war. I can only express the earnest hope
that it will be taken up as early as may be practicable. The interest of
the country demands the early ‘creation of an institution which will at
once be the central reservoir to which all public balances should belong
and the central fountain which will feed all fruitful national activities
throughout the country. . .

Not the least important advantage of the establishment of a State
Bank will be that adequate facilities will be provided for training
Indians in banking work. The need for such training is obvious. In
paragraph 282 of the Report my colleagues say :—

* Bus there is in India at present a laok of trained bank employés, owing to the absence
i the past of facilities for commercial education and of any regular systom of training
939’
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Indians in banking work, while.the country folk do.uot yot realise the advantages to
h 1 of organised banking For these reasons, the extension of banking in the
mofussil hos been slow. Where, as in the case of the Punjab, too rapid progress was
made, it was attended with grave risks and followed by disaster. 'I'here was mismanage-
ment at the headquarters of the B&nks, and many of tlw branches did little but receive

deposits.”
The opinion of the Lahore Committee, which I have quoted above,
also emphasised the need of promoting a knowledge of banking business.
Here again I would draw attention to the marvellous development of
banking in Japan. At the time of the Restoration in 1868 “ignorance
concerning the methods of foreign finance, or of banking, or of joint-
stock companies was universal, although Japan was not entirely without
some financial machinery.” ¢ National Finance and economy were
both in a perilous condition.” “ The Japanese had not been accustomed
either to the combination of capital or the formation of corporations.
They had undertaken every enterprise individually, and the financial
businesses which then existed were not in a prosperous condition.”
“As carly as 1870, Mr. Hirobumi Ito (afterwards Prince Ito), of the
Finance Department, memorialized the Government that the proper
management of finance and economy was the foundation upon wheh
the State affairs must be conducted, and that unless sound institutions
were established for this purpose no good administrative results could
be attained.” At his suggestion he was sent in the same year to America
to study financial institutions and their working. And as the result
of his observations he submitted to the Government the following three
propositions :—
‘ First, the standard of ouri‘enoy should be gold ; secondly, bonds should be issued
for.the conversion of the notes ; thirdly, ies should be established for the purp
of issuing paper money.” 7
After much discussion of these and- certain alternative proposals,
regulations were drafted in 1871 and promulgated with the sanction of
the sovereign for organising National Banks. The first National Bank
was established at Tokyo in 1873, and hegan business iu less than ten
months. It is not necessary for me to trace the history of bankingin
Japan further than to say that therc are now five kinds of banks in
Jupan, viewed in relation to the line of business respectively followed,
.., (@) Home trade, (b) Forcign commerce, (¢) Industry, (d) Agriculture
and (e) Colonisation ; and that in 1913 the .total number of these
banks was 2,152, of which 2,100 represented orvdinary and savings
haoks at the end of the first half-year, and 52 in number of special
banks at the end of the year. The paid-up capital of these banks
amounted in 1913 to 436,188,271 ycn, the reserve fund to 139,109,917
yen, the total deposits to 10,811,884,300 yen.

In “ Fifty Years of New Japan ” (by Count Okuma, Volume I, page
532) Baron Shibusawa, the President of the First National Bank, con-
cludes his chapter on the development of banking in Japan as follows :—

“ Before concluding this essay the writer cannot refrain from expressing his profound
satisfaction at the fact that the small spring of banking business, which had been so
insignificant at the time of the Restoration, has, by a gradual prooess of accretion, become
8 broad, navigable river, as it is now, and his conviction that this is the result of having
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followed tho plo of Luropoan and American nations, to which tho Japanese are
much indébted. Again the Japaneso are very grateful for the valuable services of Mr.
Alexander Allan Shand, now a Director of the Paris Bank, London, who came to Japan
at the invitation of the lssue Department in 1872, acted as Adviser in banking to that
Dexntmcnb, wrote valuable bgoks on banking, instructed young Japanese in that line
and thus paved the way for the development of banking business in the country.”

India was far ahead of Japan in 1872. She stands far behind Japan
to-day. No doubt banking in India to-day is far in advance of what it
was in Japan in 1872. But if it is to develope as it should, I would recom-
mend that the Government of India should do even now what the Gov-
ernment of Japan did long ago, viz., take definite steps to impart the
best instructions to young Indians in banking through the best teachers
it can appoint. Even if a State Bank should be slow in coming, the
Presidency Banks and other banks which receive help from Govern-
ment, should be asked to take in a few Indians—preferably graduates
of a College of Commerce—as apprentices for higher training in banking.

Provincial Departments of Industries.

I agree with my colleagues in recommending the creation or develop-
ment of provincial Departments of Industries, subject to the reservations
noted below :—

(1) Report, puragraph 306 (c).—I think that the control of technical
and industrial education should not be placed under this department
but either under the Department of Education or under a committee
jointly appointed by the Departments of Education and Industries.
In my opinion this arrangement will secure that both the theoretical
and practical sides of technical and industrial education will receive
sufficient, attention.

The proposed multifarious other duties of the Director of Industries
will leave him little time to direct the work of education. It is contem-
plated (paragraph 331 of the Report) that the Deputy Director should
inspect institutions for technical education. It will not make for effici-
ency if the Director is made responsible for duties which he will evidently -
not be able to perform.

2. Report, paragraph 307.—I think that agricultural engineering
should be under the control of the Director of Agriculture.® Agricultural
engineering will not he confined to * putting in power plant for agricul-
tural work.” It will include questions relating to drainage and irriga-
tion also. These questions are qf far greater importance than the mecha-
nical putting in of power plant, which can be carried out by the engineering
staff with no less efficiency if'the staff be under the control of the Direc-
tor of Agriculture than if it be under that of the Director of Industries.

3. Report, paragraph 312—I do not think that the Director of
Industries should be the Secretary to Government for commercial and
industrial subjeots. If he is, the object of referring his proposals to the
sorutiny of the Member in charge of the department, will, I fear, be
largely defeated in practice. Considering that the Director will deal
with large interests, it is desirable that that scrutiny should be real.
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4. Report, paragraph 313.—The salaries which have been proposed for
the Director and the Deputy Director have evidently been proposed
from the point of view that these officers will be Europeans In my
opinion the salaries should be fixed from the‘poiut of view that they
will be Indians, and it should be provided that, if a European is imported
from abroad, an extra allowance of 25 per ceift. above the salary shall
be given him. I would suggest that the salary of the Director should
be Rs. 1,000 rising to Rs. 2,000.

. 4. Report, paragraph 314.—The salary of the Deputy Director should
range*from Rs. 500 to Rs. 1,000.

5. Report, paragraph 317.—The salary of Circle Officers should range
between Rs. 200 and Rs. 500.

6. The strength of the staff should be determix;ed after the Director
and Board of Industries have been appointed and have submitted a
definite programme of work.

Imperial Department of Industries.

Report, paragraph 321.—1 agree with my colleagues in recommending
that Industry should have separate representation in the Executive
Council of the Government of India.

Paragraph 322.—But I venture to doubt the necessity or desirability
of the proposed Indian Industries Board. My colleagues have described
the duties for the performance of which the Board is, in their opinion,
needed. They say :—

(1) “ The Imperial Department of Industries would control the
administration of the various Acts with which it is concerned.”—~The
Member for Industry, with his Secretariat, will certainly not require
a Board to help him to do this.

(2) *“ And (it) would be responsible jor the general direction of the
accepted industrial policy of the country, including technical and industrial
education.”—Even without any reference to the expected devolution of
power to provincial Governments, the Member for Industry will not
require the assistance of a member of the Board to perform this duty
either. The Member for Education performs a similar duty in regard
to education. In paragraph 352 of the Report my colleagues state what
they expect to be done under this head. They say i—

« Under | heads 9 and 10 (Eucoumgemem, of industrics, advice to Local Governments,
and ind 1 and ), the only d by the
dopartment would be in respect of the staff of vmmng experts who would work direotly
under the axpropne,te member of the I Board. of work among
these should be effected by one of them, who might be st.yled Senior Visitor. The
inspectors would be mainly concerned with industrial schools ; the inspection on behalf

of the imperial de ;&rtment of the higher institutions would be large ly performed by
members of the Industries Board and other high technical officers.”

I think the proposal to appoint these *imperial visiting experts,”
entirely lacks justification. They will be like the fifth wheel of a coach.
But however that may be, all that members of the Industries Board are
expected to do in this direction is to inspect “ the higher institutions.”
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I'hese institutions will be under provincial Governments. 'They are not
likely to suffer for want of such  superior * inspection, and the Member
for Industry may be expected occasionally to honour them by a visit
when he is out on tour. *

(8) “ The remaining duties of the department would consist of the initia-
tion and runming of any imperial pioneer and research factories that may
be needed.”—In paragraph 856 my colleagues say :—

‘* As instances of experimental factories which could be more appropriately started b
imperial agenoy may be cited (a) gl&ss works, an account of the range of experts n
(8) wood distillation, which would yield results of very general application, and should be
applied to a number of different specics of trees. 1t would be for the Industries Board to
decide on the best site for the factory in each case, and to determine the exact object of
the experiment which should be placed in oharge of a suitable specialist.”
.

I do not see any reason why both these suggested factories should
not be started as provincial undertakings in any province where condi-
tions may be considered to be suitable for them. But assuming that they
may be started as imperial factories, surely the Member for Industry,
acting on expert opinion and advice; may be trusted to sanction such an
experiment without the assistance of the proposed Board.

(4) * The management of full-scale Government factories.”’—Presumably
each such factory will have its manager or superintendent. When-many
such have been started, the need for appointing a general superintendent
of such factories may be considered. But a highly-paid officer like a
member of the proposed Board should not be required in connection with
this work.

(5) “ The framing of schemes for assisting private enterprise of a class
{or which an imperial ugency would be required.”—The Member for In-
dustry should be trusted to do this, when it becomes necessary to do it.

It should be left generally to the provincial Governments to assist private
enterprise whenever it may be held to be desirable. The policy should,
in my opinion, be to avoid creating a class of enterprise for which an
imperial agency would be required.

- (6) “ The supply of stores.”—For this a very large—perhaps unduly
large— staff consisting of a Controller General, four Deputy Controllers,
seven Assistant Controllers, six Inspectors, 20 Assistant Inspectors, and
a Supervisor of Stores Contracts is proposed. It does not seem that any
room is left for work for any member of the Industries Board here.

(7) “ The collection and digsemination of ial and industrial vn-
formation.”—For this also there is a separate highly-paid Director, and
iBto is b;;roposed to give him two highly-paid Deputies for Calcutta and

mbay.

(8) “ And the direction of such scientific and technical services and
departments as come under its control.”—Every imperial service and de-
partment which may be constituted will have its appropriate head.
With such head it should require little direction from outside. Such
direction and general controlas may be desirable can be exercised by the
Mexber for Industry.
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Tor all these reasons I think the creation of an imperial ezecuiive
Board of Industries is not necessary. In my opinion an advisory Board
should be constituted here also, as it will be in the provinces. It may
consist of members largely elected by the Legislative Council and partly
nominated by the Government. This will mean a saving of over 2 lakhs
a year in salaries alonc. But not the least important advantage of
dropping the proposed Board would be that the Member for Industry
would not be left without the charge of any specific branch of work, as
he would be under the proposal of my colleagues (paragraph 323). The
difficulty that my colleagues have felt in recommending where to locate
the Board of Industries (paragraph 328) strengthens the doubt about its
necessity. They say :—“ We feel compelled to recommend that the
headquarters of the Board should be with the Giovernment of India.”
They “ fully realise from the unsatisfactory experffence of the past, the
imperative necessity of keeping the activities of the Board in close touch
with the industrial life of the country.” But they think “ that this need
will be largely met by the fact that the officers controlling the various
departments under it would be working in large industrial centres, while
the members themselves would also have had considerable industrial
experience and would tour regularly.” They have also found it “ difficult
to select an industrial centre as the headquarters of the Board, without
introducing a bias that might rcact unfavourably on other centres.”
My colleagues therefore reconciled themselves to the idea that the Indian
Industries Board should be moving up to Simla and down to Delhi every
year with the Government of India. But this does not seem to me to
be a business-like arrangement.

Direction of Chemical Research.

I am doubtful as to whether the general direction of chemical research
should be left to the Imperial Department of Industries. (Report, para-
graph 324.) In my opinion it should be vested in the Faculty of Chemis-
try of the Chemistry Department of the Imperial Polytechnic Institute,
which I have recommended. It seems to me anomalous and unscientific
to entrust the direction of scientific research to an executive Govern-
ment machinery like the proposed Imperial Department of Industries.
1 fear that thos‘ distinguished chemist,” who may be attached to the
department, will develope in him more and more of an executive head
and lose more and more of the scholar. At present a chemist who has
completed an investigation is himself responsible for it and free to publish
it. In the scheme proposed this freedom will be taken away from him.
The judgment of the Chief Chemist will decide whether the result of any
particular research work may or may not be published. )

This is the age of specialisation. In order to achieve the highest
distinction as a scientist a man must specialise in some particular branch
of science. It will be difficult, if not impossible, to find & chemist, who
will be equally strong in more than one branch of chemistry. Genezally
speaking, the Chief Chemist will not therefore be competent to pass final
judgment upon research relating to any branch other than his own. Dr.
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Bose must be the judge of Dr. Bose. Tt would be impossible for 2 man
like him to work, when an official, however eminent a scientist he may be
in his own particular subject, will have the power to reject or accept his
work. .

In the note submitted to us by Mr. Puran Singh, of the Dehra Dun
Forest Research Institute, he has put forward a strong argument against
research under the control of an administrative officer. The consider-
ations urged by him merit attention. He says :—

(1) Scientific and industrial research when carried on by Government depart-
ments, does not become as popular as it would be if it were associated with the
Universities,

“(2) The work of the University professor, unlike that of the Government official, is
open to public criticism gnd valuation not only at the hands of laymen bus before the
other Universities of the world, This accounts for the high standard of University work,
a standard which it is the pride of the professor to maintain, not only for the sake of his
own good name, but for the reputation of the University to which he belongs. A Govern-
ment official, on the other hand, has to keep a limited circle satisfied with his work,
and his reputation when once made in that circle, runs little risk of being marred, as he
is safe under the protection of his official seat.

“ (3) Up to this timoe in no country which encourages scientific research has it been
possible for any one to aspire to the dignit&y of a professor of a University without having
first riseri through the ranks of student and assistant. On the other hand, in this country
we see young men fresh from Universities appointed direct to responsible positions of
research and educational work, and tho stimulus for ever-inereasing effort is in most
cases lacking. .

* (4) Research work by the agency of a Government department as such does not
carry sufficient weight with the scientific bodies of the world.

¢ (5) The research officer should be in the nature of a democratic public man rather
than a Government official, who is bound to become by the very naturé of his environ-
ment somewhat of an autocrat.

“ (8) Many public research institutes that have recently sprung up in this country
indicate a desire on tho part of the people to be rid of official control in orderto carry
on research as independently as is at present done in the Universities of other countries.
Though the desire is’ thus indicated, yet all work in this direction is waste of energy if
there exists no clearly defined and h ious co-of ion 1 G and
these private institutes. Such institutes are bound to starve finally through the lack

. ALy

of the University here, and the authority an , 88 t from control,
of the Government at their back. The Universities of Tokyo and Kyoto have both the
Gov t and, through the Gov the people gt their back.

. (1} Education when given in colleges run by a Government department such as
tlioNe of Agriculturo and Forests, as distinguished from colleges affiliated to Universities,
does not tend to efficiency. The teacher therein is neither properly responsible to the
students and the public nor to the Government. This is because the Government has
1o means of judging the ability of the professor as such, The fact that no Government
seleotion till now has proved a failure in research or in imparting scientific education is
due to Government having unwittingly lent to them an authority and position which
causes men of average attainments to appear as geniuses.

“(8) And lastly, it is a fact that no country in the world has followed the procedure
adopted in this country for o:ganiaing scientific and industrial research. This point is
well illustrated in a recent number of * Nature ’ by Mr. Hugh Robert Mill in reviewin,
& note on an enquiry by the Government of India inta the relations between forests an

pheric and soil moist He says :—* To our mind the method adopted could
produce no better result than it appears to have done. Ina scientific problem such as
was set forth, the only function of the State seems to us to be to decide that such an
enquiry shall be carried out at the public expense and that every facility for obtainin
data shall be given by all the departments and all the Government concerns, local an
central. It should then be handed over to a competent man of science, set free from all
other duties and supplied with necessary assistants. His report, when complete, will be

thoritative and epoch-daking, if not final, and ifioi lly his own reputasi

would be made or marred by his handling of the facts. The total expense would




robably be no greater and the labo;lr of many public servants would not be diverted
?rom the work for whioh they were trained.’

“This comment emphasises exactly the point I am attempting to bring to your
notice, viz., that scientific researoh must be independent and in the hands of the best
possible men."” ”

1 would therefore recommend that the control of research should be’
left not to the Imperial Department of Industries but to the Imperial
Polytechnic Institute, if it is established, or to a Science Council elected
by scientists working in the various Universities, Colleges and other
soientific institutions in the country. The Departments of Inaustl_'les,
both provincial and imperial, should communicate their suggestions
for research to the Institution or Council, and encourage the application
of the results of researches made to industries so far as they can.

The Organisation of Scientific and Technical Services. The Indisn
Chemical Service. The Imperial Industrial Service.

In proceeding to discuss the important proposals of my colleagues
in relation to the subjects noted above, I think it necessary to recall
that the Commission was appointed “ to examine and report upon the
possibilities of further industrial development in India and to submit
its recommendations with special reference to the following questions :—

(a) whether new openings for the profitable employment of Indian capital in com-

merce and industry can be indicated ;

(b) whether, and, if so, in what manner, Government ocan usefully give direct

to ind ial d, v 1, ¢

(i) by rendering techuical advice more freely available ;
(#i) by the demonstration of the practical possibility on a commeroial soale of
particular industries ;

(iii) by affording, directly or indirectly, financial assi to industrial enter-
prises ; or
(i») by any other means which are not i patible with the existing fiscal

polioy of the Government of India.”

In concluding the resolution appointing us, the Government of India
expressed the hope that the Commission would “ find it possible to place
their report in the hands of the Government of India within 12 months
from the date of its assembling in India.” This as well as the terms of
our reference would show that we are expected to make recommenda-
tions as to openings for the profitable employment of Indian capital
in eommerce and industry, which could be carried out at an early date.

Chapter III of our Report which gives a summary of the industrial
@eﬁolepcies of.India, shows how various and how great are the openings
in which Indian capital can be employed. We say there :—

“ The list of ipdus§x-ies which, though their (froducts are essential alike in peace and
war, are lacking in this country, is lengthy and ominous. Until they are brought into
existence on an adequato scale, Indian capitalists will, in times of peace, be deprived of &
!mmber of proﬁt:a.!)le enterprises ; whilst in the event of a war which renders sea transport
impossible, India's all imp industries will be exposed to the risk of stoppage, her
oonsumers to great hardship, and her armed forces to the greatest possible danger.”

But as my colleagues say atgage 4 our Report—

- “‘although much inf of technical and industrial value will be found in the
evidence of some of the expert Witnesses . . . we have concentrated our attention
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on the machinery which we propose should be set up to effect industrial development
generally rather than on t!l:)o particular industries to Be improved. This machinery
will, we believe, do what is needed for all industries and it would be useless for us to

pt to frame detailed dations for which technical enquiries by experts
are required.” .

With due deference to iy colleagues, I think that we have concen-
trated t60 much attention on the machinery which has been proposed
and yet, I fear that, excepting the provincial and imperial Departments
of Industries, the machinery proposed will not promote industrial deve-
lopment as rapidly as the circumstances of the situation require. The
scientific and technical services which they recommend will, on their
own showing, take some time to organise, the industrial researches which
they wish to promote; will take some time to bear fruit. In my opinion
the immediate requirements of the country in the matter of industrial
development, require the adoption of measures which will bear fruit
mor€ speedily.

There are two classes of industrial enterprises which can be taken
up in this country. The first class, and this is by far the larger class,
consists of those which can be started by the importation of machinery
and experts as first managers. In this class of work we have to imitate
and not to initiate. As soon as the provincial Departments of Industries,
with their Advisory Boards, have been constituted in the provinces,
they should decide, with such expert advice as may be necessary, what
industries of this class can be started within the province, and should
invite and encourage Indian capitalists by informagion and technical
assistance to organise them. It was the adoption of such a course that
enabled Germany and Japan to achieve rapid industrial development.
Sig Frederick Nicholson urged the adoption of this course on us in the
following passage in his note :— .

“ On the whole, then, I consider that the best way both for starting selected industries
in India and for training the future managers is, after the fashion of Germany and Japan
and other ies, for the p whether Gov or private, to draw liberally
on Great Britain, eto., for real experts as first of any projected industries ;
then to selest young men, f)refenb ly men already trained in technological institutions,
and to put them through close disciplined, industrial and busi training under these
experts till they are fitted either to start on their own account or as reliable business
managers to capitalists.’—(Minutes of Evidence, Vol. III, pages 396-397.)

Mr., Charles Tower also says :— >

- #In the manufacture of steel ware and of machinery, Germany is usually oredited,
not without justice, with being rather an imitator than an initiator. Her great success
in this line has been achieved by the ragidity with which Germur% had sdo})fed the
improvementa invented elsewhere.”"—(Germany of to-day, Home University Library,
page 173.)

This is also the course which was adopted by America. Up to 1860
America had made little progress in developing the manufacture of steel.
In 1862 Park Brothers and Company imported the biggest crucible steel
plant of all up to that time, and imported also several hundred English
workmen to ensure success. Since then the progress of the steel industry
there bas been phenomenal. In 1860 the output of pig iron in the States
.was only 0-8 million tons, and of steel nil ; by 1900 America was pro-
Xa.:mg {3~7 millions of tons of pig iron and 101 of steel, and™in 1913
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while the production of pig iron amounted to 10-3 million tons in the
United Kingdom, it amounted to 31 million tons in the United States.
Last but not least, we have an eloquent illustration in India itself of the
soundness of this policy in the success of the Tata Iron and Steel Works,
The works were organised with the advice, and have been oarried on
under the supervision of the best experts imported from abroad, and they
have been & conspicuous success. This, therefore, is the right policy
which should be followed in regard to the many other industries the need
for which has been pointed out in our chapter on the industrial deficien-
cies of India. Raw materials and labour abound, capital exists and
only wants organising, the home market is extensive, the machinery
and the expert can be imported, the profits to the Government and the
people will be considerable ; all that is needed is that the Government
should whole-heartedly lead and assist Indian capital in organising the
industries.

But to carry out industrial development in this wise it is essential,
as Mr. H. P. Gibbs, the General Manager of the Tata Hydro-Electric
Supply Company, so well put it in his written evidence before us, that—

“no man should be imported into India unless he is a recognised expert in his parti-
cular line. He too should be engaged on short-time contract and made to understand
he is being engaged and paid to teach our local men justas much as to introduce and
carry on his work. The young man from abroad who is educated but inexperienced
should not be brought to India and allowed to get his praotice here.” .

The industries which will be so started will be the best practical
schools for training our science graduates as recruits for the proposed
imperial services. .

Provision for Scientific Research.

The second class of industries consists of those for which some re-
search work is needed. T fully agree with my colleagues about the need
and value of such research. I recognise that, to borrow the language
of the Committee of the Privy Council, “ effective research, particularly
in its industrial applications, calls increasingly for the support and
impetus that come from the systematised delving of a corps of sappers
working intelligently, but under orders.” I am therefore not opposed
to the idea &f creating an Indian Chemical Service and an Imperial
- Industrial Service at the right time and under the right conditions.

But T regret I do not agree with my colleagues as to the time when,
and the conditions under wbich, these services should be organised.
In my opinion our first duty is to create the material for these services
in this country. One important means of doing this is the starting
of industries, as I have urged above, under imported experts and placing
our select young men, already trained in technological institutions,
under them.  The other measures which in my opinion are needed are :—

© () thaf stfps should be immediately taken for developing the
eaching o and technology in our existing Univer:
sities and other collegiate institutions, (a) by strengthening’
their staff and equipment, and (b) by awarding & sufficiently
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large number of scholarships to encourage the study of science
and technology at our schools, our colleges and our Univer.
sities ;

(#7) that an Imperial Polytechmc Institute, manned by the most
distinguished slientists and engineers, . whose co-operation
we can secure, should be established in the country, for
imparting the highest instruction and tmlmng in science
and teclmologv and

(#32) that the provision of scholarships for study in foreign countries
should be largely increased to enable the most distinguished
of ourgraduates tofinish their education inthe bestof foreign
institutions.

The view which I humbly urge here is strongly supported by the
recommendations made in the * Interim Report of the Consultative
Committee on Scholarships for Higher Education,” of which the Right
Hon’ble Mr. A. H. Dyke Aoland was the Chairman. The Committeo
was appointed before the war in March 1913. The report from which
I am going to quote was adopted by it in May 1916. In a prefatory
note to the Report, Sir Amherst Selby-Bigge, writing on behalf of the
Board of Education, said :—

“The Board have no need to use complimentary phrases to convey their estimation
of the great value of their work, but on this occasion they may perhaps permit them-
selves to express their appreciation of the broad spirit in which the report is conceived,
of its iorc|ble exposition of principles, and of the lucid and vigorous style in which it
is written.”

The recommendations are of such great weight and have such a
direct bearing on the question I am dgaling with, that I make no apology
for reproducing them here :—

““ On the side of acience and technology in relation to the industries and commerce
of the nation, the greatest needs of the nation are ranged by us in order of practical
priority as follows, though their satisfaction should proceed as far as possible contem-
poraneously and concurrently.

‘“(129) The first need is the wider recognition, especially by employers, of the benefit
that can be obtained by the employment in industry, agriculture, and commerce, of
men trained in science—in all grades, but specially for directive and advisory posts.
A groat improvement is already seen; but public opinion needs further enlighten-
ment.

““(130) Secondly, the most useful thing that can be done without any increase in
the means at present at our disposal is to h in
after graduation. There were probably before the war more men and womon fitted
to be trained in research ghan were secured for this public service. The prolongation
of scholarships in suitable cases, which we recommend, is one means that is available ;
other moans fall within the province of the Committee of tho Privy Council. .

*“(131) Given a limited amount of money available annually the next need would
be to assist g for in science and technology, to enable them
to improve their equi their staff, attract more highly qualified teachers,
and introduce new Bnb)eobs of study ; and to catablish now places of higher technical
and soientific instruction where needed. To bring existing institutions fully up to
national needs a great capital sum and income would be required. But any sum well
expended, would ke useful. However, in view of the needs of the nation and the empire,
it seems probable that the larger sum will be forthcoming, at whatever sacrifices in
the immediate fu',ure.

~

Lo t(182) 1 d and ded higher dary education is needed. Side b,
side with thll, with the strengthening of Universities and technical schools, and wit!
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an increasing demand for scientifioc workers, an increase in the nupplf of soholarships
from secondary schools and Universities will be required. This should move forward
paré passu with other improvements.”—(Pages 69-70).

This view also receives support from the conclusions at which the
Committee of the Privy Council for Scientific and Industrial Research
arrived. In their Report for the year 1915-16 (pages 40 and 41), they
summarised those conclusions as follows :—

“ If we wero asked to state these conditions (that appear to us necessary for the
success of our work) in the shortest possible terms we ghould reply : * First, a largely
increased supply of competent researchers ; secondly, a hearty spirit of co-operation
among all concerned men of science, men of business, working men, professional and
scientific soci Uni and technical colleges, Local Authorities and Govern-
ment Departments. And neither condition will bo cffective without the other.

* Before the war the output of the Universities was altogether insufficient to meet
even a moderate expansion in the demand for research. The annual number of students
graduating with First and Second Class Honours in sciencé and technology (including
mathematics) in the Universities of England and Wales before the war was only about
530, and of these but a small proportion will have received any serious training in research.
Woe have frequently found on inquiry that the number of workers of any scientific smnd-
ing on a given subject of industrial importance is very limited.

“ The responsibility for dealing with the grave situation which we rests
with the education departments of United Kingdom. We shall be able to do some-
thing to encourage a longer period of training by the offer of research studentships and
the like ; but that will not suffice. It is useless to offer scholars}ups if compotent candi-
dates are not forthcoming, and they cannot be fortk until
a larger number of well educated students enter the Umvcrsmes. That is the problem
which the education departments have to solve, and on the solution of which the suc-
cess of the present movement in our opinion largely depends.”

Recruitment of the Scientific Services.

For the recruitment of the scientific services, the Indian Chemical
Service, and others, my colleagues'recommend that *“to the utmost
extent possible the junior appointments should be made from science
graduates of the Indian Universities, and that the senior and experi-
enced men who will be required to initiate and direct research work
should be obtained on special terms from England, when such are not
available here.” The qualifying clause which I have emphasised must be
appreciated at its practical value. My colleagues recognise that a
“ relatively small field of selection at present exists in India.” They
say i—

“ As development of science teaching at the Universi ds, and
for technical training m India i increase, we believe that the necessity for lmportm
lists will greatly h nd that ultimately the services will be mainly fille

with officers trained in this country.”

But they say further on that it will be some years before it will
be possible to obtain the full necessary staff in India.”

They therefore rely for such recruitment mainly on England. But
they recognise that—

* there will be similar post-war demands made at home and in the dominions for
scientifio, espeomll{aohemwal experts, which will render is difficult to obtain suitable
recruits from Engb nd. It is probable, consequertly, tlwt salaries higher than the
pre-war rates will be demanded by suitably qualified exper&

*But I think that qualified English experts will not be available,
at any rate in any number for some years even for higher salaries than
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those of the pre-war period. The Committee of the Privy Council said
in their Report for 1915-16 :—

“1t is in our view ocertain that the number of trained research workers who will
be available at the end of the wer will not suffice for the demand that we hope will thert
exist. We are too a&t to forget in this country that with industry as with war, a bril-
liant group of field officers, and even a well- orgnmsed general staff, need armies of well-
trained men in order to produce satisfactory results.”

In-view of these facts, it will be wise of us not to rely upon our being
able to indent on England for the  senior and experienced men who will
be required to initiate and direct research work in India.” Besides,
though they advocated that * senior and experienced men ” should be
obtained from England, what my colleagues have actually proposed is
very different from it. They have proposed that “recruits for these
services—especially clemical services—should be obtained at as early
an age as possible, preferably not exceeding 25 years.” They leave no
room for doubt as to what they mean. They say :—

“We ehould thus secure the University graduate, who had down one or perhaps
two years’ post-graduate work, whether scientific or practical, but would not yet
be conﬁrmeg in specialisation. We assume that the isite degree of
will be secured by adoptmg a system whereby study leave will be granted at some suit-

able time after three years’ service, when a scientific officer should have developed a
distinot bent.”

In their recommendations regarding the recruitment of the Imperial
Industrial Service also, they say that “the age of recruitment should
not usually exceed 25 years,” and that they think it desirable, “ if the
young engineers whom we propose to recruit are to develope into
valuable men, that they should be encouraged after about three years’
service to take study leave.” It is obvious then that under the schemel
proposed by my colleagues the men to be recruited from England will not
be “senior and experienced men ” but raw graduates from Universities
who will be expected to specialise after joining the service in Indi:
Specialisation almost always involves delay. If therefore we mist
take in only raw graduates and remunerate them during the years
they are qualifying themselves for effective research work, I think
it i very desirable that we should take in Indian graduates whose train-
ing will be less costly, and who will serve the country throughout life,
whereas in the case of an English graduate, there will always be the
apprehension that he may leave us for higher emoluments elsewhere,
and the certainty that he will leave the country after the period neces-
sary to qualify for a pension, taking away with him the knowledge
-and experience which he had gained in its service. Having regard to
all the considerations which have been urged above, I think the idea
of recruiting this service from England should be abandoned, and that
it ‘should be decided that it shall be recruited entirely from among
graduates of the Indian Universities and of the Imperial Polytechnic
Institute, which I have recommended.

My recommendation has the further -merit of Being entirely in con-~
sonance with the recommendations made by the Royal Commission on
the Public Services in India regarding the recruitment of scientific and
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technical services. Indians have a very sore feeling about the imperial
Indian services. The importation of experts from England for these
services has not only unnecessarily increased the cost of these services
to India but has had the very great disadvantage of preventing Indians
from being trained for higher work in these services. We can never
forget that so distinguished an Indian as Dr. P. C. Roy did not find
admission into the Indian Educational Service. We know that thopgh
the Geological Survey of India has been in existence for 64 years, up
to 1913 only three Indians had been appointed to the superior service
in it. In this connection I put the following question to Dr. H. H.
Hayden, Director of the Geological Survey of India :—

““ Has the department kept it as an object beforo it that it should train Indians to
qualify themselves for employment in the higher grades of the department ?

And his answer was :—

*“ We have been for many years training men in the subordinate ranks of the depart-
ment, but they do nof nocessarily qualify for appointments in the higher grade. It is
always open to them to apply for an appointment in that grade o

My Hon’ble colleague Mr, Low then asked Dr. Hayden :—

* You have these research scholars. Is it not one of the objects of research scholar-
ships, that the scholars, if possible, should qualify themselves for recraitment to the
department ?

And the answer was :—

* That is one of the objects of the efforts we have made in educating them in
geology in the Presidency College and the Calcutta University. I think geological
education was initiated in Caloutta by the Geological Survey.  We have had- more
'Indianu in the subordinate branch of the service.”

The Indian witnesses before the Royal Commission quoted the
opinion of Dr. Oldham, the first head of the Geological Department,
concerning the fitness of Indians for this department, which showed
that he had “ the most unshaken confidence that with even fair oppor-
tunities of acquiring such knowledge (that of the physical sciences)
many Indians would be found quite competent to take their place side
by side with European assistants either on this survey or in many other
ways,” and yet the evidence before the Royal Commission showed
that competent Indians had found the door of admission barred against
them and that up to 1913, only three Indians had been appointed to
the superior service.

My colleagues say that the ultimate object should be to man the
services they propose with officers trained in this country. Similar
language was used in the past in relation to other imperial departments.
For instance, it appears that in the Agricultural Department the inten-
tion of the Government of India from the very commencement was
that it should be staffed largely by Indians.

‘“ We adhere firmly,” wrote the Government of India to the Secretary of State in
1910, ““to our frequently declared policy that the service (the Agricultural service)
should be manned ultimately by Indians and that the object to be kept steadﬂ‘f in view
is to reduce to a minimum the number of experts appointed from England and to train

up indigenous mv 80 a8 to enable the country to depend on its own resources for the
recruitment of its agricultural staff in the higher branches.”
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But in spite of this clear declaration, the Imperial Service has
become the monopoly of Europeans, while Indians have been confined
to the Provincial Service. The evidence of Dr. Harold Mann and of
the representative members of the Provincial Service before the Royal
Commission showed that many highly qualified Indians, several of
whom possessed European degrees or experience, had been unable to
find admission into the Imperial Service, which had been manned by
recruits imported from Europe, who, said Dr. Mann, laboured under
the serious disadvantage that their experience related to a system
of agriculture, *“ which in its organization is quite foreign to most parts
of India and will be for a long time to come.”

So also with rggard to the Imperial Forest Service. The Inspector
General of Forests stated in his evidence before the Royal Commission
that

oL when the Forest Department was instituted, and for a long time
afterwards, both _the Government of India and the Secretary of State expressed the

opinion that it was a special department in which the service of Indians should be
autilised as largely as possible.”

Yet from 1891 to 1906 no steps were taken to provide fog direst
recruitment to the Provincial Service; and it was laid down in 1912
that candidates for the Imperial Forest Service  must have obtained
a degree with honours in some branch of natural science in a Univer-
sity of England, Wales or Ireland, or the B.Sc. degree in pure science
in one of the Universities of Scotland.” At the time the Royal Com-
mission took evidence, the total number of officers in the superior ser-
vice in the Agricultural, Civil Veterinary, Forest, Geological Survey,
Locomotive and Carriage and Wagon Departments was 407. Of these
only six officers were statutory natives of India !

The Royal Commission recognised the injustice that had been done
to Indians in their practical exclusion from the scientific and technical
services. They expressed the opinion that there were no political
grounds- whatsoever, for recruiting the superior staff of such services
in Europe. They stated that if the requisite technical training were
available in India, the necessity for indenting on Europe for qualified
men would cease to exist, and they therefore recommended that “a
determined and immediate effort” should be made to bring about
conditions which would soon make it possible to meet the normal re-
quirements of the services without requisitioning the services of men
from abroad. That effort remains yet to be made ; and while my col-

. leagues have proposed the creation of two more imperial services they
have recommended that the establishment of the Central Chemical
Research Institute and of the Imperial Engineering College may wait
for an indgfinite future. These facts, coupled with the experience of
the past, make me apprehend that, if these two services are created
on the lines suggested by my colleagues, the senior appointments in
them also will for a long time remain practically the monopoly of Faro-
peans, and that Indians will not only be kept out of their emoluments,
but also of the opportunities for acquiring high efficiency in the sub-
jects with which the services will be concerned. The Royal Commis-
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sion recommended that with a view to bring about the conditions which
would soon make it possible to meet the normal requirements of the,
services without requisitioning the services of men from outside, existing
institutions should be developed or new one§ created and brought up
to the level of the best European institutions of a similar character.
They recognised “ that this would require an initial expenditure of a
considerable sum of money,” but they urged that * the outlay would
be more than repaid, not only by the additional facilities which such
institutions would give to young men to qualify themselves for direct
appointment, to the higher -branches of the public services, but by
the contribution they would make to the industrial progress of the
country.” These recommendations lend strong suppert to my proposal
that a first-class Polytechnic Institute should Be established in India
as one of the first measures needed for the industrial development of
the country. At such an institute provision should be made for
imparting the . highest instruction and training in all the important
branches of ccience and technology, and also in commerce and
administration. This will be the best means of creating the army of
trained workers which is needed for promoting industrial development
in this extensive empire. The institution of the proposed services
should wait until this has been done. And in the meantime only such
appointments should be made in the Departments of Industries as it is
absolutely necessary to fill.

The Estimate of Cost. .

The proposals which we have made in the Report show that the
number of technically trained men who will be needed to carry on indus-
trial development and to promote the trade and commerce of the country,
will be a very large one, and that it will grow steadily for some time.
It is also certain that public expenditure will rise in several directions
after the war. These considerations demand that expenditure should
not be raised in any department beyond what is actually necessary.
The salaries which my colleagues have proposed for the Imperial Indus-
trial and the Indian Chemical Services are largely based upon a con-

" sideration of what is likely to attract Englishmen to the senior appoint-
ments in the services. If, in view of all that I have urged above, the
decision should be arrived at that these services should be manned by
Indians, including in thet term those Europeans who are statutory
natives of India; the proposed expenditure would be largely reduced..
This is no mean consideration and should not be ignored. Situated as

. India is, one cannot too often' recall the wise remarks of Sir William
Hunter, made many years ago, that—

* if we are to give a really efficient administration to India, many services must te
Eaid fgr at lower rates even than at present. For those rates are regulated in the higher

of the ad by the cost of officers brought from England. You
cannot work with imported labour as cheaply as you can with native labour and I regard
the more extended employment of the natives, not only as an act of justice but as &
financial necessity . . . If we are to govern the Indian people efficiently and

cheaply, we must govern them by means of themselves, and pay for the administration
at the market rates for native labour.”
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Should this view be accepted, the salaries proposed would be reduced
by about 30 to 40 per cent.

1 do not attempt to make any detailed alternative proposals regarding
the cost of the scheme. I#any of my suggestions commend themselves
to Government, the details will easily be worked out.

Speaking generally, I would say that a substantial part of the expen-
diture that is proposed for salaties should be saved, partly by reducing
the number of appointments proposed and partly by fixing the salaries
at the standard which will be suitable for Indian graduates and scholars.
The expenditure proposed on buildings will also, in my opinion, admit
of & very substantial reduction. Here again the example of Japan
affords us guidance. They spend very much less on their educational
buildings than is spent in India. A scheme for the award of scholar-
ships to encourage the study of science and technology can be best
prepared by the Education Department.

As regards grants to Universities, I would recommend that on an
average an annual grant of a lakh and a half should be made to each
University for the purposes of providing instruction and teaching in
science and technology, particularly in mechanical and electrical engineer-
ing, applied chemistry, commerce and agriculture. A capital grant of
about 15 lakhs each should be made for the necessary educational build-
ings and residential quarters and for equipment. And lastly, I would
recommend that, to start with, a capital expenditure of 30 lakhs, and an
annual grant of six lakhs a year should be sanctioned for an Imperial
Polytechnic Institute.

Conclusion.

I cannot conclude this note better than by endorsing the following
generous and wise words of Sir Frederick Nicholson :—

“ I beg to record my opinion that in the matter of Indian industries we are bound
to consider Indian interests firstly, secondly and thirdly.—I mean by * firstly ’ that the
local raw produets should be utilised, by ¢ dly * that industries should be i duced
and by * thirdly * that the profits of such industry should remain in the country.”

If measures for the industrial development of India are taken in
thig spirit, India will become prosperous and strong, and England more -
prosperous and stronger. .

" MADAN MOHAN MALAVIYA.
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Adjustment of, for single journey over
moro than one line, 206 ; shipping,
209 ; Seo ‘‘ Railway rates.”

Fruit :
canning industry, 166.

Fuel :

Economy in use of coal as, roquired,
65 ; oxperimonts in use of wood as,
required, 65, 66 ; plantations for, 65 ;
uses of mineral oil as, 66.

]

Gas engine plants :
Use of, recommended, 65, 66,

Geological Survey :

devotod special attention to cconomic
work from about 1904, 75 ; work of,
department, 84; as an instance of
organisation> of a sciontific depart-
ment, 88; to inspect Government
minim€ concessions, 171, 172 ; to be

lod by i ial Department

of Ind 236 ; proposed st
ening of, 248,

s th

< German :
Hide trade largely in, hands, 36,

Germany :
Industrial banks in Japan and, 214, 215.
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Glass :
Dependonce of India on imported, 55.

Glass manutacture :
Materials for, 39; failure of experi-
mental, in Madras, 8l; technical
assistanco required for, 166.

Goods Classification Committee :

Diroctor of Commercial and Industrial
Intelligonce should have right to
attond moetings of Railway Confer-
enco and, 203; roprosentation of

ial and industrial interest

on, 208,

Gorakhpur (Babhnauli) :

Loan to sugar factory in, 76.
Government-aided  industrial  under-
takings :

Capital for, to bo raised in India in

Tupoos, 221.

Government directors :
for aidod industtial undertakings, 221,

to industrial undortakings, 219.222,

Government of India :

industrial policy of, 75, 76 ; rosponsible

of

for general mdustual policy

country, 233, 234,

Graphite crucibles :
not made in India, 53.

H

Halt-timers :
Education of, 180 ; proposed systom of
split shifts for, 180.

Hand-loom :
Woavors affoctod by competition of
mills, 6, 7, 111, 193 ; assistance to,
industry, 167, 166 ; 1mporbanco of

weaving, 194 training of master
_ woavors, 196, 197.
Hmd-laom factories :

Possibilitios of small 196, 202.

Handicratts :
School of, at Nagpur, 81.

Heads of business :
under provlnclul Dopartmonts_of In~
dustries, 225, 226; undor

Hides :
and leather trade, recommendations
regarding the, 36, 37; low railway
" rates on, to Calcutta, 205

‘¢ High-speed ** steel :
not made in India, 52.

Hindu Joint lagﬂly H
an obstaclo roglscrs,hon of partner-
ships, 176,

Hours ot employment :
in factories, 190

Housing of industrial labour :

in Calcutta, I1, 181; in Bombay,
15, 183-189 ; on tho coal ficld, 20
at Sakchi, 21 ; in Cawnpore, 29, 181
acquisition of sites for, 155, 156, 182
goneral question of, 181, 182; in
Rangoon, 181; schemes for financ-
ing, in Bombay, 185, 186 ; case for
and against compulsion of employers,
187, 188; proposod compulsion of
colliery owners, 188.

Hydro-electric licenses :
Standard conditions for, 69.

Hydro-electric survey :
should bo undertaken by Government,
69 ; cost of, 254, 255.

Hydro-electric works :
on Western Ghats, 16, 67, 68.

Hydrographic survey :
See ** Hydro elcotric survey.”

Jehttyologists :
Need for, 48.

imperial Department of Industries :

respoctive shares of provincial and, in
technical assistance to industiios,
165 ; Seo also *“ Dopartment of Indus-
tiies 75 a,rgumonts for an, 233, 234;
Membor in charge of, 235, 236 ; sub-
jects undor, 236-238 ; ostimated cost
of, 246, 247 ; eshmated cost of audit

est‘.a.blishment for, 247,

Imperial engineering college :
proposed, 126 ; cost of, 269,

i ial Service :

~ Departmont of Industrics, 236-238.

Hide trade :
largely in  Gorman hands before war, 36

See * Industrial Service.”

Institute :
‘alue of work done by, 103,

vl



Imports :

Iiffoct of, on cottago industrics, 6, T;
effoct of, on Indiun rural lifo, 6, 7;
principles which should govern rail-
way ratos on, 207 ; favourajlo rail-
way freights on, of industrial machin-
ory, 207.

Improvement Trust, Bombay :
Work of, 185, 186.

India Office :
Stores Departmont of, 148, 149,

Indian Chemical Sorvice :
“Sce Chemical Scrvice,” Indian.”

Indian Industrial Gommiasioh :
Constitution of, vv; list of Members
of, xv,

wvig ur of, in 1016 17,
avii: fowr of, in 191718, xviiis
angistaneo  derived  from work of

Indian  Munitions Board by, aix;
scope of roport of, xviii, xix.

Indian Industrial Gonference :
started in 1905, 73,

Indian Industries Board :
See ‘‘ Industries Board, Tndian.”

Indian Institute ot Science :
Bangalore, 100, 101.

Indian Munitions Board :

Assistance derived from work of, by
Indian Tndustrial Commission, xix;
work of, for improvement of tanning
industry, 45 ; work of, showing pos-
sibility of manufacturing Government
stores in India, 118,

Indian trade agents :
abroad, 146.

Indian Trade Commissioner :

f, 145, 14 o he member of
al Industrial Serviee, 146 5 to
be assisted by agricultural, forest and
goological cxperts, 116,

Indian Trade Journal : 116,

oIndians :
in industry, roasons for comparative
want of success, 71, 72 ; in industry,
moro successful in west of India,

72; sharg taken by, in industrial
work, 71-74 ; recruitment of, for che-
mical service, 93, 94 ; as chief source

of recruitment for industrial service,

.

Indigo :
in Bihar, 24, 25; possibilities of jm-
provement of, 25.

Indus :
barrago schemo, 60, Gl

ial and
Provision of, 135,

Industrial Bank : 3
Idea of, supported by Bombay Advisory
Committee, 214 ; Tata, 214, 217.

Industrial Banks @
in Japan and Germany, 214, 215 ; con-
ditions undor which, should work,
216, 217 ; oxpert committee recom-
mended to report on necessity of Gov-
ernment aszisting, 217,

Industrial Commission : L
Hoe  Taolian Toduztrial Comomissian.

Industrial Conference, Indian :
wtarted in 1905, 78 3 Naini'Fal, 1907,76 5
Ootacamund, 78.

Industrial co-operation :
Lack of non-official workers for, 201;
dutics of Directors of Industries in
respect of, 202,

industrial development :
lelativo  backwardness of  [ndian,
a comparativoly recent historical fea-
fure, 1; reasons why India did not
share in modern, of West, 104

Industrial dwellings : T
Aequisition of sites for, 156, 182 ; assist-
ance to cmployers for building, 1825
in Bombay, Soo * Bombay ™' ; res-
ponsibility  for  financo of, ~ Sco
* Bombay ” 5 taxation of employers
to finance, 189,

Industrial education :
Coutrol of, in Madras, 78, 81; control
2, 136, 137 ; cost of supervision
perial Dopartment of Indus-
13, 204, 2625 cost of, 261, 262,

Industrial engineers :
Daties of, 162, 231,°257, 25&

tndustrial enterprises :
Risks of, 157, 158.

jal experimenis and a
tion :
imperial, cost of, 256 ; provincial, cost
of, 263,

Industrial intormation : .
Exchange of, botween provinees, 153,
)|

26.
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Industrlal Intelligence :

Director of Commercial and, to he
meoumber of Imperial Industrial Servico,
141; and commercial intolligenco
must be dealt with by same agency,
141; collection of, in officos of
Directors of Industrios, 232 ; Soo also
“ Commercial and Industrial Intel-
ligenco.”

Industyial labour :

Necossity of primary education for, See
“ Primary Education ” ; relative in.
ofticiency of, in India, 179; low
standard of comfort of, 179 ; housing
of, Seo ““ Housing of industrial labour.”

tndustrial machinery :
Favourable freights on imports of, 207.

Industrial organisation :
Total cost of imperial, 260 ;
provincial, 269.

total cost of

Industrial policy :
of Government, 75, 82 ; Governmont of
India rosponsibile for genoral, of
country, 233, 234.

Industrial schools :

History of, 110 ; founded by mission-
arios, 110 ; usoful for cottage, not for
organised, industries, 112 ; control of,
112, 136-138; must work in closo
touch with cottage industries, 112 ;
recurring cost of, 262 ; capital cost
of, 262, 266; Sco also '* Industrial
cducation ”

Industrial Service :

Director of Commorcial and Industrial
Intelligence to bo momber of, 141 ;
Indian Trade Commissionor to bo
member of, 146 ; Director of Indus-
trics to ho membor of, 229 ; Doputy
Diccetor fo bo momber of, 2315

Imporial, proposed, 242, 243 ; recruit-
ment for, 243 ; salarics of members of,
243 ; tomporary measures for rocruit-
mont for, 244 ; Indians as chief source
of recruitment for, 244,

Industrial surveys : 82

Industrial undertakings :

Government financial assistanco to,
219-222 ; Governmont directors in
Governmont-aided, 221 ; capital for
Government-aided, to be raised in
India in rupees, 221; now, may be
helped by Government, though they
compete with established industries
oytsido India, 221. -

Industrial work :
Share takon
“ Indians.”

by Indians in; Soe

Industriatists :
Financial diflicultics of small, 213;
schomo for provision of current
finance for middle-class, 217, 218,

Industries :

Importance of agriculture to, 57 ; tech-
nical assistance to, of national im-
portance, 164 ; samplo list of, that
may be aided by provincial Depart-
ments of Industries, 166 ; capital for,
readily forthcoming in Bombay, 212 ;
tinancial ,assistanco to, of national
importance, 219 ; Seo also ** Depart-
ment of Industries ” and * Industries
Board, Indian.”

Industries Board, Indian :

proposed, 235, 238 ; mombers of, 238 ;
salaries of mombers of, 238 ; Financial
Advisor to, and Department of In-
dustries, 239, 240 ; hoadquartors of,
to bo with Governmont of India, 239 ;
Secretary to, 239 ; estimated cost of,
246, 247,

Industry :
Trade found moro profitable than, by
business houses in India, 9, 51 ; and
by Indians, 71, 72.

Inspec(ifig staff for stores :
Cost of, Sce  Slores.”

Inspection :
of technical and industrial education by
imperial visiting officors, Sce ** Tech-
nical and industrial education” ; of
Governmentstores purchased in India,
Noo ‘“ Stores ” ; absence of facilities
for, of stores in India, 149,

Institution ot Civil Engincers :
Principles recommended by Council of,
for training of c¢ngincers in England,
123.

Intelligenco, commerclal and industrial s
See *‘ Commercial and Industrial Intel-

Interest : .
High rato of, in busy scason, 212.
Inventions and designs :

to bo controlled by imperial Dopartment
of Industries, 236,

Iron :
Extent of, ore in India, 38,



fron and steel :
manufacture, 20, 21 ; Bengal Iron and
Stool Company, 20 ; Tata Iron and
Steol Company, 20, 21 ; Sakchi Iron
and Steel Works, 20, 21 ; deficiencies
in manufacture of, 49, 50.

Irrigation :
by power pumping, 59, 6t

Jdail labour : 167.

Jails :
Cottago industrics in, 1’67, 168 ; power
plant in, 167,

Japan : .

Success of, as a stimulus to swadeshi
movement, 74 ; organisation of cot-
tago industrics in, 198 ; industiial
banks in, 215,

Jobbers :
Labour recruited by, in cotton mill in-
dustry of Bombay, 16; cffcct of
rocruitment by, 185.

Jute :
the, industry, 10-12; marketing of, 22,
23 ; adulteration of ,169.

Jute districts :
Wages in, 23.

Jute mills :
in Caleutta, 10-12 ; labour rccruited by
sardars in, 11 ; wages of labour in, 11 ;
Indians take no share in management

of, 12.

K
Kashmir :
Installation of hydro-electric power in,

Key industries : .
Mineral deposits of Indil& sufficicnt to
intain. 38 : tochni -

0,

212 ; financial assistance to, 219.

Kips = .
Trade in East India, 36,

L

"Cost of contral, for Chenical Norvice,
266.

xi

Laboratories :
of Directors of Industrics for testing
machinery, 63 ; of Directors of Indus-
tries for industrial investigations,
162; cost of workshops and, for
Dircctors of Industries, 268.

Labour :

General scarcity of, in India, 5; on the
coal field, 19, 20 ; in the tea gardens,
24; in the railway workshops, 26;
in tho Dolhi mills, 27 ; in Cawnpore,
29; See * Agricultural labour;
“Cotton mill industry” ; * Hous-

ing " ; *“ Jute mills.”

Laissez faire :
policy, 2, 75, 104,

Lamp-making :
industry, 166.

Land :
Difficully in obtaining, for sites of in-
dustrial concerns, 154,

Land Acquisition Act :
Difficulty in interpretation of section 40
of, 155 ; formula for interpreting sce-
tion 40 of, 156.

ad :
ore in India, 38,

Leather :
industry, 54, 164,
Loans :

‘by Govornment to small and cottago in-
dustries, 197, 221, 222 ; by Govern-
ment to organised industries, 220;
cost of organisation for-granting, to
small and cottage industrics, 264, 265.

Machine tools : .
not manufactured in TiMlia, 55.

Machinery :

Imports of, into India in 1913-14, 50 ;
only manufactured in India on small
scale, 50, 61, 65 ; advantages of cm-
ployment of, in agriculture, 58-60;
favourable railway rates proposed for
imported, 207.

Macpherson Committee :
on mining education, 1913-14, 130,

Madras :
industrial polioy in, 77-81 ; Director of
Industrics appointed in, 81; Pump-
ing and Boring Department, 81 ; Engi-
neering Colloge, 120



Madura
Techuological institute at, 81

Mahajan :
a8 a& mofussil financier, 211

Manchester Steam Users Association :
quoted as an examplo, 164

Manganese :
-~ Oceurrence of, ore 1n India, 38

Manipulative industries :
Organised mdustnies chssiicd a3 wd
operativo, 113, 114, punciples of

traming for, 114, 115

Manufactured materials :
Dofiet ncxs m not produced i 1 Iiv—
motals, chemicaly, other products
52 54

Marine Engineering :
Training 1n navigation 1nd 133

Market: :

Unsatisfactory oigamsation of, §, 6,
mofussil, m India, 6, provision of,
for products of cottage mndustiw ,
198, 190, 202

Match mdustry : 1uo

Matches :
Sutability of Iudiw tumbews [ 1, 4
plantations ror supply of woud toi,
45

Mechanical engineering :
Tramnmg for, 115125,
artisans for, 116, 117, tramng of
foremen for, 118 120, teacl of,

tramning  of

Metallurgical .
teachng and 1esearch nstitute, pro
posed at Sakehi, 101, 132, cost of
do, 269, school for, traming at
Sakelii, 133

Mica :
Ocourrences of, m India, 38

Micanite :
Manufacture of, m India, 38

Middiemen :
oxcessive number of, i mofus 1l trade,
b

Mineral resoure~s :
of India, 37 39

Mineral rights :
Acquation of, 154, 173

Mines Act and Miming Rules :
mpetial control of, 225, 236 , provineial
wmmstiation  of, 227, See also
Mung °

Mining

wasteful wmcthod of, 19, 171, idustry
of Burmn, ol, 32, mdustiy of India,
dee Mwend resoutees |, mspeetion
«f, concessions, 171, 172, 1ules, 171
174, lcases nught be simplified
foim, 172, manuals rccommended,
170

Mining education :
at Sibpur College, 129, m cveying
classes, 130, proposals ox Commuis
sion for, 131, 132

Missionaries :
Industrial s

hools founded by, 110

m the Victoria Jubilee Teeh.mcn,i
Institute, Bombay, 127

Mechanical engineers :
Proposals foregeneral traming of, 123
125, proposals for specialised train
g of, 124, 125, salary, qualfica
tions and duties of provincal, 162,
231, 258, recurring cost of education

Monazite :
QOccurrence of, in India, 63,

Montagu-Chelmsford Report :
not at varianco with Comnussion 8
scheme, 290

Morley, Lord :
gard dustrial pohey, 78

of, 258 260, caputal cost of temch
mstitutions for, 268

Member in charge :
of mmperial Department of Industries,
235, 236

Members :
List of, of Indian Industiral Commus
sion, xv, xvi

Meta! working :
as a coitage industry, 194

x1

Views g

Munitions Board :
See * Indian Mumtions Board ™

Mysore : ©

Sandalwood o1l distillation in, 44, 45;

nstallation of water power in, 67,
rules for hire purchase in, 222.

N
Nagpur :
Scehool of Handioralts at, 81



Naini Tal :
Industrial Conforence, 1907, 76.

Navigation : .
Training in, 132,
Night schools : N
not desirable as a rule for engineering
apprentices, 117,

Nitrogen :
Fixation of, by clee!ri. power, 68.
Non-official agency :
* necessary  for welfare work among
industrial labouvers, 192.
.
Non-official workers :
Lack of, for industrial co-operation,
201.

v]
0il : . .
ficlds in Burma, 33; fields in India,
66 ; uses of mineral, as fucl, 66.

Qil extraction :
Lconomies in v
power plants,

b uce of small
62,

0il milling :
possiblo  develepments  of,  industry,
35, 36; Govermment pionedsing of,
industry at Cawupore, 77 ; techuical
assistance tv, industry, 166.

0il seeds : *
Industrial possibilities of, 33, 36, 62;
adulteration of, 168,

Ootacamund :
Conference at, on industrial policy,
1908, 78.

Operative industries :

Organised industries classified as mani-
pulative and, 113, 114 ; prineciples of
training for, 114,

Ordnance factories :
Government, 26 ; might be controlled
by imperial Department of Infus-
tries, 237,

Organisation of finance :
ck of, iy mofussil ; 210, 211 ; See also
“ Banking facilities.”

Organised industries :
of Burma, 31,.32 ; industrial schools for
cottage, not for, 112; general prin-
ciples of training for; 112, 118;
clussed as manipulativo and operative,
113, 114; small, cspacially promis-
ing in India, 167; technical assist-

Organised industries —rontl.
ance to large, 162 ; technical assiste
anco to small, 162.

P

Paper :
Manufacture of, at Punalur, 81.

Paper pulp :
Failure to manufacture, in India, 43.

Partnerships :

Registration of, 176, 177 ; transitory or
emgle-venture, 1773 Hindu joint
family, an obstacle to registration of,
176, 177

Patents :
Position of, and Patent law in India,
175 to Dbe controlled by imperial
Department of Industries, 236,

eanity of plantations to supply wuod
tor, 45 ; wanutacture of, mn Madras,
sk

Petroleum Act :
to be contiolled Ly imperial Depart-
ment of Industrics, 236,

Pig iron : .

+Regular production of, in India only
since 1875, 49 ; production of, as a
basis for industries of civilised
countries, 49.

Pigneer :
factorics requircd for forest products,
43-45 ; factories in United Provinces,
76, 77; factories in Madras, 77,78 ;
when Government should under-
take, factories, 1592

Pioneering :
xplanation of term, 189,

Plantations : .
required to provido cheap wood for
special industries, 45 ; for fuel, 63, 66.

Poona :
College of Enginecring, 121.

Pottery

Lxistence of suitable clay> for, 39;
industry, 166.

Power plant : .
Reo ** Bleetro motors *'; ** Gas engines ™'; ¢
“ Lyrigation ”; in jails, 167,



Primary education :

Necossity of, for artisans and industrial
labourers, 109, 110, 180 ; in Bucking-
ham and Carnatic Mills, Madras,
109, 180; by employers of labour,
109, 110.

Production :
Statistics of, 142,

Provincial Departments of Industries :
Respeetive shares of, and imperial
Departments of Industries in tec]\~
nical assistanco to industries, 165
cost of administration of, 257 ; Seo
‘ Dopartment of Industries.”

" Total cos of, 269-272.

Public health :
Importance of improvement of, 179,
190, 191.

Public Works Department :
Engincering training in  India  too
largely influenced by needs of, 121,
122.

Pumping and Boring Department :
Maduas, 81.

Pumping plants :
for irrigation,
tanco in sctting up,

Punalur :
Manufacture of paper at, 81.

Punjab :

Diroctor of Industries appointed in
tho, 81; land law affecting purchase
of sites for industrial concerns in
the, 15¢4.

24, 60 5 technical assist-
166.

Purchase of stores :
See “ Stores.”

Purchasing staff 1
Cost of stores, 253.

R
Rail-horne trade :
of Caloutta, 13, 14; of Bombay, 14;
of Delhi, 27; of Cawnpore, 28.

Railway Board :

Railway Conference—conid.
of Commercial and Tndustrial Inteli
gence should have right to attend
meotings of, and Goods Classification

Committco, 208. .

Railway questions :
Consideration of commercial and indus-
trial aspect of, 207, 208,

Railway rates :

especially low in case of (rafic to and
from ports, 204, 205 ; low, on hides
to Calcutta, 205; to and from ports
and internal, to bo as nearly as
possible equal, 205; individualistic
bias of rallway policy as affccling,
206 ; effect of * block,” 206 ; method
of caleulating scalc’ or ‘ tapering’,
206 ; eflcet of, on industrial conges-
tion in port towns, 207; principles
which should govern, on imports,
207 ; special concessions of low, to
new industries, 208.

Railway workshops :
Description of, 25, 26;
training presented by, 116 ; appren-
tico artisans in, 116, 1175 appren-
tice forcmen in, 118-120; appreatico
engincers in, 124, 125; in Lombay,
189,

facilities for

Railways :

Lffects of, on Judmu ceonomic condi-
tions generally, 2, 4; cffects of,
on Indian agriculture, Z, 5 lack of,
in forest arcas, 41; puxchusu of
stores for, how to h\: dealt with,
152 ; eficet on rates of competition
of water trausport with, 204,

Recruitment :
for Chomical Service, 93 ; for Industrial
Service, 243, 244; temporary mea-
sures for, for Industrial Service,
244 ; Indians as chicf sourco of, for
Industrial Service, 244.

Refractory materials :
Manufacture of, at Kumardhubi, 31.

Regort : 3
Scope of, of Indian Tndustrial Commis.
sion, xviii, xix.

Research :
into Indian forest products, commercial
utilisation of results of, 41-44 ; neces-
sicjy of, nnd sclonnﬁo advice for
t, 84, 85; &

. of industrial
on, 207, 208 ; ial ber of,
proposed, 207,

Railway Conference :°

tation of I and in-

dustrial mterests at, 208; Director
xiv

£

f Gov .
85; in Indm, 97- 101 ; abroad, how
far necessary, 102, 103' nmpuml
and demonstration factories 1o bo
controllfl by imverial Departmen




Research—contd.
of Industries, 237 ; cost of chemical,
255, 256 ; cost of imperial, and de-
monstration factories, 256,
.
101 ; advantages of

Research institutes :
Location of, 100,
specialised, 101.

Research officers :
Receipt of foes by Government, 98, 99.

‘Resin and Turpentine :
Governmont factorics for, 41.

Rice : N
Mills in Calcutta, 13, in Rangoon, 31;
cultivation in Burma, 30, 31; flour
and rice-milling industry, 166.

River trade :
of Calcutta, 13.

River transport :
Recommendations regarding, 208, 209.

Roorkee :
Engineering College, 120,

Royalty owners :
Coal, 19 ; wasteful working encouraged
by, 171.

Rubter :
Exports of, from Indian forests, 40;
not manufactured in ~ India, 54;
exports of raw, from India, 54.

Rupee capital :
for Government-aided industrial under-
takings, 221.

Rural india :
Description of, in pre-British times, 1.

B
Sakehi :
fron and Steel Works, 20, 21; Metal-
lurgical teaching and research ins.
tituto at, 101, 132; proposed motal-
lurgical school at, 133,

Salsette = .
Sito for fature industrial extonsion of
Bombay, 188.

Salt: N
as a basis for chemical manufactures,
53; controlled by imperial Depars-
mont of Industries, 236; estimated
cost of, department, 248, 249 ; pro-
posed ohomist for, department, 248,

Saltpetre industry :
in India, 39, 166,

Sandalwood oil :
distillation in Mysore, 11, 45.

Sann hemp : 3.

Sardars :
Jute mill labour recruited by, 11.

‘¢ Scale " rates :
Method of caleulating, 206.

School of Mines :
at Dhanbaid proposed, 130-132.

Schultze-Lelitsch :
Urban artisans may he helpod by bank
of, type, 201.

Scientific advice : X
Research and, hecessary for industrial
dovelopment, 84

Scientific and technical societies : 126, 127,

Scientific knowledge :
Tack of, impeded attempts Lo introduco
western manufactures, 1, 82.

Scientific officers :

TPossible lines of classification of, 87-91 ;
in the Education Dopartment, 95,
96 ; scrving mnder Local Govern-
monts, 96, Y7.

Scientific services :

Need for organisation of, 86-96 ; presont
lack of organisation in, 86 ; possiblo
classification of, as affecting Local
Governments, 90 ; classification of,
proposed by Commission, 91, 92;
Indian  Universities  as  recruiting
grounds for, 93, 95 ; proposals regard-
ing adwinistration of, 97.

Sea-borne trade :
of Calcutta, 13; of Bombay, 17.

Seasonal demand for money :
in mofussil, 212, R
Secretary :
to provincial Board of Industrics, 228 ;
to Indian Industrics Board, 239.
.

Sericulture :
as a cottage industry, 194.

Servants of India Society : 101.

Shitts = .
Prqposed system of split, for half-
timors, 180.

Ship-building :
Possibilises of, in India, 55,
£ 3)



Sibpur :
Ln"mcmmq Colloge, 121 ; miuing edu-
cation at, 129. 131; mining classes
at, should bo improved, 132,

Silk weaving :
as & cottago industry, 195,

Single-venture partnerships :
‘Transitory or, 177,

Sites :

Difficulty in obtaining land for, of
industrial concerns, 154, 181, 182;
land law affecting purchaso of, for
industrial  concerns, 154;  Sco
“ Housing of industrial labour.”

Soap-making industry : 166.
Social Service League @ 191

Spacial concessions :
of low railway rates to new industries,

$Speclalisation in croppmg
duo to railways, 3.

Spacialised “industries :
spocial stops roquired by Govornmont
to introduce, into India, 56,

Staindard of comfort :
low, of industrial Inbour, 179.

Statistics :

should bo collected and commontod on
by oxports, 139, 140; how to bo
doalt with by Diroctor of Statistics,
141, 142; of production, 142; of
omploymout, 142 ; suggestod mothods
of collecting, 143, 144; Department
of, to romain under Commerce Do-
partment, 238,

Steam-bailer Acts :

Administration of, by provincial Do-
partments of Industrics, 226 ; to be
controlled By imperial Depart awent of
Indastries, 236 ; Seo also © Boilors.”

Steel :
Produced in India ﬂmmnuouily smco
1914, 49 ; Soo * [ron and stocl.”

Stores :

Supply of Government, under control
of Munitions Board in war time, 145 ;
supply of Government, through India
Office has affected Indian manufac-
turers, 148, 149 ; Indian, department
proposed, 161, l¢2 purchase of, may
bo contralised or local, 149, 150;
committeo roquired to docide degree
of docontralisation in hasi

4

Stores—contd
Government, in Tndia, 150 ; working
of proposod [ndmn Depm(umnt dos.
cribed, 151, 152; Controllor-Genoral
of, ploposul 151, 152; work of
Dircctois of Induslries in purchase
of Govornment, 151, 152; for rail-
ways, how to bo dealt with, 1562;
inspection of Government, purcl\nscd
in India, 152 ; supply of Governmont,
to be controlled by imperial Dopart-
ment of Industries, 236; estimated
cosb of proposed Indian, dop‘utnmnt
- !: cost of Government, pur-
clmsol in England in 1913-14, 250 ;
usv of testing houso at Alipore for
inspecting Governmont, 252 ; decon-
ation ¢f purchase of Govern.
mont, 252 ; cost of, purchasing staff,
253 ; cost of, inspooting stalt, 253,

Subjects :
under provineial Depattments of fudus-
tries, 225, ..._(;, andor  imperial
Department of Industrics, 236-238.

Suez Canal :
Effect on India of, 2.

Sugarcane :
Industrial possibilities of, 34; eco-
nomies in production and preparation
of, by usc of machinery, 61, 62.

Sulphuric acid :
Rocovery of, in zine smelting, sasa
hasis for important manufactures, 53.

Survey @
Ifydvo-uraphic, 68-70; cost of hydro-
graphie, 254, 253,

Surveys :
Industrial, 82.

Swadeshi movement :
73, 74 ; success of Jupan as a stimulus
to, Tt; reasons for failure of, 74,

Swadeshi Stores :
snceessful working of, Bombay, 199

College of
L’:ombny, 134,

Synthetic :
Prospects of natural ag against, indigo,
25; comparison of, m\d \A‘VCHI‘)IB
dyes, 195,

T

Tanning industry :
Prospocts of, 37; technical assistance
to, 166.

v



Tanning materials :
Investigation of, 37, 46.

“ Tapering "' rates :
Method of ocalculating, 206.,

Tata :

Hydro-clectric Supply Company, 16,
67 ; Iron and Steel Company, 20, 21 ;
Indian Institute of Science estab-
lished at Bangalore by late Mr.

J, N., 160; Industrial Bank, 214,

217.

Taxation :
of employers to firance industrial
dwellings, 189.

oa
Cultivation introduced into India, 23 ;
districts of North-East India, 23, 24 ;
Indian, trade, 24; recruitment of
labour for, gardens, 24,
ical and ion :
Control of, 112, 136-138; inspection
of, by imporial visiting officers, 137,
263, 264, 262; to be controlled by
imperial Department of Industries,
236 ; cost of, 268-263.

Technical assistance :
to cottage industries, 161; to large
organised industries, 162; to small
organised industrios, 162]; to indus-

Testing house : .
W at Alipore, for inspeoting Government
stores, 252,

Therme-electric :
industries, 68.

Tin :
Occurrence of, in Burma, 38 ; plates not
manufactured in Indis, 5%,

Trade :
found more profitable than industry by
business houses in India, 9, 51 ; and
by Indians, 71, 72.

Trade-marks :
Registration of, 176,

Transitory :
or single-venture partnerships, 177.

Tungsten : . .
Occurrences of, ores in India, 38;
smelting in India necessary for pro-
duction of ** high-speed ”* steel, 52.

U
Unions :
Noed for co-operative, 200.

United Provinces :
Industrial policy in, 76, 80 ; Director of
Industri inted in, 8!

tries of national importance, 164 ;
respective shares of incial a;
imperial Dopartmonts of Industries
in, 165.

Technical education :
Attempts to establish, in India, 105, 106.

Technical scholarships :
State, 106 ; difficulties regarding, 107 ;
Morison Committee on, 107 ; revised
rules regarding, 108, 109.

Technological institute :
4t Madura, 81.

Technological training :

. Control of collegiate education, 125,
126, 137 ; to be given in engineefing
colleges, 125 ; cost of, 269, 260, 267-
269, 271.

Technologiste :
Training and development of private,

Temperance measures : -
for welfare of operatives, 191.
'* Terminal ' charges :
Effect of, 206.

PP

Upiversities :

Indian, as recruiting grounds for
scientific services, 93, 95; relations
of, with engineoring and technological
colleges, 125, 126, 137 ; with com-
morcial cclleges, 134, 135.

Uplift of labour :
Work for, 191.

Urban artisans :
may be helped by bk of Sohultze-
Delitsch type, 201.

v

Vegetable dyes :
Comparison of synthetic and, 1965.

Victoria Jubilee Technical Institute,
Bombay :
founded in 1887, 105, 106; teaching
courses at, 127, 128; teaching of
mechanioal engineering at, 127.
Victoria Jllnbilu Technical Institute,

xvii



w

ages :

General rise in, & ; of jute mill labour,
11 ;in cotton mill industry of Bombay,
16 ; in jute distriots, 23 ; of operatives
in annpore, 29.

Water power :

in Western Ghats, 16, 67, 68; in India,
67-70 ; installations of, in Kashmir
and Mysors, 617.

Waterways Trust :
Proposal for, 208, 209.

Watl, 8ir Goorgo H
Indm, 84.

Woeaving :
Importance of han(l loom, 194 ;
“ Hand-loom.”

Weaving School :
Amarapura, 161,

Weltare of labour :
Work for, 191.

Woestern enm :
Hydro-electric works in, 16 ; installa-
tions of water power in, 67 68.

Soe

Wheat :
Adulteration of, 168.

Wind

Wire ropes :
not manufactured in India, 55.

Woltramite :
in India, 38.

WoPmb layed b ttage industries

ar ed by, in ocottage industri

of Euiyma, 32 ; household work of,
lessened by ¢ elmbliahment of flour and
rice mills, 1

Wood distlilation :
Failure to take up question of, 43, 44 ;
by-products of, 66 ; industry, 166.

Wood tuel ;
experiments required in use of, 68.

Workmen :

Caso for and against compulsion of
employers to house their, 187, 188 ;
Pro] compulsion of colliery
owners to house their, 188 ; See also
‘ Housing of industrial labour.”

Workmm's dweilings :
Types of, 181, 182,

worhhopo
‘ L&bunbonel ”; * Railway work-
shopa

Y
Yarn:
Trade in, with China, 73,

z

Zine
Ore in India, 38; as a source of sul-
phurio acid, 52.

Zoological officers : 86.

Zoological 8ervice :
suggested, 94.

Zoological Survey :
?ohthyologiah, 48.

by addition of
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