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L. INTRODUCTION

1. The ability of the devszloping countries to taks advantage of
the technological advances that are taking place in the developed
countries provides the means to narrow down the technmological and
economic gap between them. Their efforts to stimulate rapid
industrialisation and economic growth will inevitably call for large
inputs of steel, as it 1s the king-pin of industrial development.
Iron and steel industry enjoys, therefore, a high priority in the

econcalc development programmes of deweloping countries.

2. Iovesiment in new iron and steel piants imposes a heavy burden
on the slender rescurces of developing countries, and therefore, they
have come to i-ely heavily on foreign assistance, both for finance, as
well as technology. The main theme of this paper is to discuss the
problems of foreign assistance to devslop iron and steel industries

in the developing countries. Though the problem of finance is of con~
siderable importance, it constitutes only cne of a host of other
problems confronting steel development. Viial issues like the choice

of technology and the bullding up of sclentific and technological

base for its effective absorption, keeping abreast with the techno.
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Joglcal explosion in iron and steel making, long-term planning for
steel development, plant sise, productivity and costs, etc have
important bzaring on the quantum and type of financial and techno-
logical assistance ia any steel develomment programme. These crucial
agpects are thersfore discussad in some detall, before proceeding on

to the question of foreign financial and technical assistance.

3. The observations mede on the problems of steel develomment

are mainly based on Indian exverience. Though some of the problems

of developing countries are similar, many of the countriea are at
different stages of develomment and vary widely in size, cconomic re-
sources, technical skills, etc. While Indian experience may therefore
hold gond for those countries in Latin Amsrica, Asia and the Middle
East which have a similar industrial base, the action points indicated
may have to be sultably modified to suit the conditions obtaining in

other countries.

Widening technological and egcouomic gap
4. The widening gap between the income levels of developed and

developing countries unierlines the importance cf accelerating eco-
nomic growth in the poorer two-thirds of the world. The developing
countries, it is often argued, lack the industrial tradition and
basic socio-aconomic equioment of the west, and they cannot, there-
fore, hope to compress into the span of a few years, all the techno-
logical progresa which had taken the western countries centuries

to accomplish. This is far from correct. This oft repeated argument
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ignores the possibilitles of the develcping countries achieving

accelerated progress through democratic planning.

S. In these dayas of global cooperation and international efforts
at transfer of technology, developing countries have the unique
opportunity ot taking advantage of the technological advances made
elsewhere to accelerate the pace of their econmomic progress and to
'leap-frog' into a modern society. They can with advantage borrow
the advanced techniques and creatively adapt them, adjusting them to
the special locel needs and circumstances, instead of pursuing the

wasteful process of acquiring basic know-how by 're-inventing' things.

6. The criteria of technological growth adopted by the developed
countries reflects their own experience and most of these techno-
economic pre-requisites of deveiopment are either completely absent
or at an incipiont stage in the developing countries. Though on this
analogy, most of the developing countries are not 'ripe' o receive
advanced technology, or any technology for many years to come, the
developing countries have set out to do precisely this. The compulsion
of events and soclo-economic pressures have given a sense of urgency
to their rapid development. They cannot afford to stop and learn
only the basic lessons of technology or adopt intermediate technologiles,
when the pressing need is for a peaceful and speedy technological

revolution which alone would provide the essentials of good living

to the masses in those couatries.




1I. CHOICE OF TECHNOLOGY

7. In this context, the choice of technology assumes a special
significance. Technological develommant is both a very costly and
time-consuming process. Developing countries with their limited re-
sources and flght against time can neither afford to make the coetly
aistuke of importing ao outmoded technology nor run the risk of trying
out new processes which are not commercially proved. The hazards of
both the obsolescent snd experimental processes are particularly
frequent in an industry in which the technology is changing rapidly,

a8 in the case of steel,

8. Tt 418 obvious that the introduction of obsolete technology,
however economical it may appear, proves costly and uncompetitive.
5imilarly, developing countries should be cereful of mirchasing
agennl hand machirery and souirment. Thourh the initisl rnat of such
machinery may be cheaper and needs;less foreign exchange than new
aquipment, it may prove cosflier both in terms of costs of spares and

maintenance and less in production.

9. Developing countries have the cholee of adopting the most
afficlent modern processes and ¢ uipment, at 1ittle extra cost. They
have also the added sdvantege that they do not have to incur any loas
from having to scrap existing machinary or obsolete factory structures.
As large scale industrislization ig nractically con-existert 'n most
of the developiny countries, there is no fear of unempioyment due to

{ntroduction of advenced technology.
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10. Viewed in this perspective, the argument that developing
countries should alopt laboir-intensive technologies owlng to the
abundance of cheap labour, loses much of ite force. In fact, there
is every likelihood of advanced techuology creating sizeable indus-
trial empioymeni wiihiu ihe countiy by the lmpstus it glves to
ancillary activities. Developing countries are therefore much better
piaced to take advantage of advanced technology, despite the limiting
factors of dearth of capital, lack of technical know-how, tra.ned

personnel and other factors.

11. It should be borne in mind that ip many of the developing
countries technologzical develorment remained 'arrested' owlng to

their political dependance, and for centuries their economies were
left merely to keep the industrielised west supplied with primary

rav materiale. If today, these countries seek to introduce modern
technology, it is with the idea of eradicating hunger and poverty,
disease and igncrance, and to provide their people with the essentlials
of good living which are woefully lacking, and not with the objective

of competing with the more opulent and technologically advanced

countries.

Example of Japan
12. It is errcneous to think that industrialisation and modern

technology are processes indigenous only to western countries. Given
the proper economic climate and resources, the developing countries

may in the course of the next few years ‘catch up' with the developed

countries. The emergence of Japan, an 'eastern country' differing
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widely in social and cultural patterns from western industrial

countries, as a major industrial nation is a case in point.

13. The technological basis of Japan's rapid industrial progress
ia illuminsting. Japan's technical development and production
technology was for the most part based on luported technology in the
earlier stages, since this was the only course Japan could follow to
reduce the technclogical gap between her and advanced couniries in
the shortest possible time. Japan intensified her own efforts to
increase the internal resources and inveated llberally in research
and development. She entered into 'tecnnical alliance' with overseas
enterprises in engineering and machine-building industries. GSimilta~-
neously she developed her own technologies and in certain industries
such as iron and steel, antomobiles, cameras, electrical instruments,

(1
ete the progress 1is phenomenai.

14. Japan vigoroasly exploited foreign skills to mcdernise her

induetri il structure, but as sha paild for all this technical assistance,

sue was able to uce it more effectively than in the case of countries wh»

receive such technical assistence as a gift. The use of foreign personnel

by Japan was only a short-term expedient, but it helpad Japan to launch

quickly on the path of snlf-sustaining growth. It 18 also interestinyg

to note that the advance of technology in Jaran ha. not been accompanied

by ponetration of foreign interests in her economy or by other
pregsures. Rurther, as a result of ‘he technological progress

there has been a phenomenal incresse in the labour force of Japan.
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Technological Challenge

15. Since last decade or so, there has been a veritable explosion
of technology, and in the industrisl sphere, this has been very
pronounce¢ in iron and steelmaeking, where new procgesses have revolution-
ised the indusiry and hastened the obsolescence of older procssses.
These develorments hava presented challenging opportunities to the
developing countries for the speedy development of their steel and
metaliurgics! industries. New develommante such =28 the top-blown
axygen {IDY process and the contimuous casting of steeml are fast over-
taking the conventional processes at such a fast rate‘that they need
to be given full consideration while planning new steelworks or

expanding existing ones.

ie6. Tt would be interesting to review some of the important
technological developments which have made large :cale steel production
a viable provosition. Take the blast furnace: while blast furnaces
in actual onrati-n in Japsn, USSR and the United States have capa-
cities ~f around 4000 tons per day, most of the hlast furnaces in
developing countries have capacitier of less than 2000 tons. The

main problemsof cpersting such large capecity furnaccs are malnly
those of materials handling, burden preparation and agglomeration
(sinter and pellets), and these are being successfully tackled in
those countries, Again, considering the rate at which blast furnace

outputs have risen in recent years, a furnace with a capacity of

10,000 tons per day may well be realised in the futuce.

DS
v
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17. This trend towards gigantism is mainly due to advantages of
economies o° scale. For instance, the capital cost per anmal ton
for a 3000-ton per day furnace would be only about half that of a

1000-ton unit. At the same time production cost of iron comes down

drastically.

18. Turning to steelmaking, technological developments in this
field have been even more spectacular and costs have come tumbling
down. The large converter with a capacity of 250 to 300 tons is
becoming the ‘work-horse' of the steel industry, and 500-ton stationary
vessels are peing talked of. Here again, developing countries should
install optimum size converters for obtaining maximum benefit of the

technological developments.

19. As in so many other respects, the Japanese steel industry has
eclipsed all others with a LD capacity of 47 million tons. It is
estimated that LD steel capacity will overtake the open-hearth by
about 1970 in the Unlted States and by about 1980 in the USSR,
vhereas in Japan it has alresdy overtaken the open--hesrth three years
ago. This 1s indeed a fine exsmple of a late starter ir the field

gaining by correct utilisation of modern technology-

20. The Japanese steelmakere have exploited to the fullest extent
the favourable economice, high equirment productivity, simplicity of
operation and versatility of the ID process. The capital cost of ID
steel is around US § 15 to 20 per amnual ton for the large converters,
as against US § 30 to 35 ver annual ton for large open-hearthse. The

operating costs (including fixed charges) for the large ID are as
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much as US £ 5 to 6 per ton lower. The Japanese steel capacity is
growing by leaps and bounds, and Japan has been successfully entering
steel markets of highly industrialised countries like USA and Burope
as well as of such countries like Indla and Australia, from which

Japan buys the bulk of its raw materials.

21. Contimious casting together with the use of a hot planetary
w11l permits production of strip on a relatively small scale.
Compared t: a staeckel or semi-continuous strip mill, the planetary
mill has the adventage of high yleld and low capital investment.

As it has only one stand plus a planishing stand, il requires less
floor area, building space, utilities, stc, than other processes for
rolling strip on a emall scale. Technology has sreatly extended the
horizons for the small steel mill with an initial cupacity of say
100,000 to 00,000 tons, but capable of producing & varlety of
products of high quality st competitive costs, - which i3 of great
advantage to developing countries with limited resources and small

demand.

22. As inatallation of new steal capacity together with develop-
ment of ancillary facilities such as new mines, washeries and railways
is a time cowsuming process, planning for steol must necessarily be
done in long time spans in developing countries. The steel industry
‘g a complex owe with & vast mumber of ‘forwsrd and backward linkages',

requiring the inmut of verious materials and services, as well as

efficient utilization of all products and by-products. Unless each




conatituent in thia chain of inter.rslated sctivities funziicus
ademquately, serious bettlenecks and delnys, are likely te appear st
verious points &ll along the line. This har beern a phencmsnonc?
stecl develomment in Irdis, bacause the 'forward and backward linkage!

had not bren fully visuvalised and provided for.

23. It is important that this long-term planning for sieel shoula
not, be uniertaken as an academic exercisa unrelated to the veal techno-
econonic issuas of steel development and estshlishment of a steel
industry on sound lines. Some of the lazues invclved in sieol
develom«nt in deweloping countries are discussed in the following

parsgraphs.

24. The determination of steel plant size and cholce of technology
for a developing ~ountry depend primarily on avallable raw material
resources, marke! prospects, the capitsl outlsy required and the
profitah?lity expecied. Developins countries seeking o sstablial

a local nucleus of oteel production shouid give adequste thought to
the problem of optimum niant size. On technologicel consideration
large plerts wre imdicated to realiss fully vossible economies in
capital and operating costs. The world-wide trend in industrial
countries is towards large-size plante, whereas the typlcel lerge
integratad worke of a few decades agn wee a milliou.ton nrlant, the

a iz now likely to be not less than 3 to 4 mlllionm

ainimam economic siz
_{2)
yoal

tons of steol per . Lack of resources or the neod for sreclal.

12ation or the Pactor of transport costs may, however, require that
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plants be started on a modest acale with initial capacities of
between 50,000 and 200,000 tons a year. The initial operations may
be either integrated or non-integrated, restricted at the mutset to
irommaking, or only to steelmaking, starting with scrap, or rolling
based on purchssed billets. This is possible today because technology
is expanding the horizons for both small and large escale unite, thus
making both the 50,000 ton plant and the 5,000,000 ton plant viable

under different condit 1832 .

25. Regardless of the 1nitial size or extent of integration at
new steelworks, its layout can be planned for future expansion, and
for integration both backwards and forwards. This provision 1in
design and space adds negligibly to the initial investment but will
invariably pay handsome dividends in the future. More than anything
else, such planning requires conviction on the part of a developing
country that the strengthening of the steel base is an essential part
of the strategy of growth. The layouts evolved for the steel muclei

today must retain their flexibility and logic for generations to come.

I1I1. PBODUCTIVITY AND COSTS

26. Steel iz so fundamental that a rise in steel costs is automati-
cally reflected in all round rise in the cost of mamfactures, both
machinery and durable consumer goods. The large investments in ateel
will not be fully effective, unless productivity is raised and costs

reduced, and surpluses created for reinveastment in the economy. Tt is

therefore not enough to inatall new steel capacity; this capacity must
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be operated efficiently to produce a low cost and high quality product.
The case of India provides an illuminating example in this respect.
India could at one time produce the lowest coat steel. But this 1s no
longer so. For instance, the works manufacturing cost of pig iron
which was ks 18 per ton in 1940 has risen to about % 160, whlle the cost
of asteul ingots has gone up frow % 35 to B 240 durlng the same period.
No doubt a part of this rise is due to the gensrsl increase in ths cost
of labour, railway transport stc. HNsvertieless, India's rosition as s
low cost producer could have atill been maintained if only it had kept

pace with the developing technology.

27. The general productivity at India's steelworks in the sarly 40's

was comparable to the best elsewhers. Por instance, in May 1941, the
t4' furnace at TISCO plant, Jamshedpur set s montily record +1th an
output of 37,721 tons. Tweaty-five yaars ago, the aversge rroductivity
of the Indian blast furnaces was 0.97 tons per cu % of nasefil voluma as
compared to 9.34 1n USSR and n.76 in Japan at that time. To-iay. on the
other hand, while productivities of 2.0 tons per cu m {national averags
1.49) has boen achiswed in thy USSR and 2.33 tons per cu n {national
avorage l.40) nas beon recofdsd tn Japan, the best anmual purfoomanes

in Indla has been 1.19 tons per cu m {national average still lower

at 0.5) obtained on & singls furnace in Bhilal during 1963-64 - that is,

today the productivity of the largest. furnace in Jodla is leas than

{4
4
half of that ia other countries, as will be geen from Fig %. This

clearly shows that while other countries have taken advuntage of

advances in technology, India has stagnated for the pest twenty years

Or 80.
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Figure 1
Maximum production of single blast furnace in selected countries

(1940 1o 1967)
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28, No wonder then that the leadership and cost advantage which
Indian steal industry once anjoyed have ncw beeun lost larzaly owloy
to the negleot »f Indian achievemsnts and by almoat complois relinacd
for the lerze ateal sxpaision ginea iniepsadencd on Corel s aroncliae
on the plea that Tadia was forced %o accapt vhatever wap siiersd ander
the 'tled! aid arcaayemests. Tha ineviltable consequences & Lo.n @RT8
tnorease in orojlect costs, mpe™ of focnnolngy wnguited ©0 Uiidan
caniitiong, or a3 |4 has havdensd 1p agversi cR&ss9, smpor T of dalerior

¥

or svyon obzolate sscrucligy. Tpe Loibiatlies to davelop wvis tr o wisol

swxtitlons war Touad Wb,

7]

tachnology most maited to lndlate nseds anc

ieading Lo the presscl nnapdy state .0 s ixdustry.

29, T achiove fne oblectiye of praodueing stesl at low cost, %he
process of 1 hoshoconae louanass! snouli cownsace right {yom tne niasning
and desisn stage, through lhe englnesrlng and asonatructing ol tus piant
to finally th2 operubing shage. Wrony sholse of lagmt, cobnology
design mistakea are usially porenent and add both Lo espiini and
production costg, Jhieh sannet he romadied when p innl oparsadiluin

commence. This vital napest af sutting down product vosts snou id

recelye uwmost attention ia develoning soumtrles.

30. The higher caninal cost 6% a modern plant should mot o9 mala
an axcusa to awpialn away hligher vroductlon coats in uew vars i ouiantl
in daveloning countriea. which dirent tiy result from deslgn mlstsies
ani inefflatent operation.  In fach, mxiara developments in iron and

ataal Lechnrlogy havs brought about econcmies and sffictency in nlant
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operation and boosted productivity to such an extent that despite the
higher intereat charges and depreciatisn on new plants, it is now

possible to produce iron and steel at a lower cost than in uhe older
plants.

31. Increase in productivity cannot take place overnight; it
depends for 1its success on the steady and continuous application of

proven tecnniques and sound operational procedursa and practices,

as woll as sysvematic training and motivation of labour, amxd the
employment of quaiified managers and modern manager 2nt techniques.
Adoption of management tools guch as ‘'operations regwarch' help in
optimising the use of available resources. A systematic method of
choosing the haest set of wvalues is avallable in the technique of
linear programming. This technique has been developed in recent
years Jor zolving complex problems of optimisation involving com-
bination o7 a numher of interacting factors to produce ihs desired
maximum or ainimum result. Applisd to industry, linear programming
i1s a technijues for determining the optimum allocation of use of
ilimited rescurcea {capital, plant capacity, eta). Lately, interest
in employing iinsar programming for control of technical processes

has been dewvsloping in practically all fields of aclence and technology.

IV. FOREIGN CAPTTAL REQUIRRMENTS OF DEVELOPING COUNTR
3a2. Having discussed the technological issues involved in stesl
development, a brief mention may now be made of the overall foreign
capital requirements of developing countries, before turning to the

problems of finance for steel development.
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33. Various estimates have been made of the foreign capitsal require-
ments of developing countries based on different assumptions of capital/
output ratic, income/growth rates and the !absorptive capacity® of
developing comntries. us such atudy, astimates the ‘devalonmental!
capital requirements of developing countries at about # 7.0 vlllion

per annum during 1960-59, based on 2 per cent rise in the annual per
capita income and projsction of forsign trads over a ten-year peﬁrig&.
Anotirar stig; tasad on an annual per capila growih incows of 2.2 per
sent and on the 'absorptiws caparity! of developing countries,
estimates tne annual foreign sapital raquirements during 1967-71 at

§ 5.7 billilon; and assuming a 2.5 per sent annual per capita growth

in national income, # 4.8 billion during the perioed 1972-76. Though
these estimstes do not claim to provide an accurate statistical

measure of the external capital requirements of the under-developed

countries, they indicate the magnitude of the problem of capitai aid.

4. Thers has been no appreciable change in the total net inflow

of capital to all developing countries during the last few years.
According to an UBCTAD study, ag=inst = gross inflow of £ 0.1 billlon
to the developlng countries during 1965 thare wss net inflov of only
about § 6.6 bililon. It is estimated that the net inflow of foralgn
Munds to developing countries during 1970 will be reduced te £ 4 O
biliion snd to § 3.6 hillion in 1975 on the amsuaption that the gross
inflow will be maintained at least st tha lavel of 1965. Thus it will
be noted that the level of net inflow vill progressively dscline.

It is believed that the developmental effort will be gseverely hampered
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unless the 1965 level of net inflow of # 6.6 billion is maintained.
In order to sustain thie minimum required inflow of 8 6.6 billion,
the gross iniiow would have to be raised to around g 15.6 billion in

r,
i975 in view of une lincisase in charges for debt servicing after 196%.

35. Private foreign investment can under suitable conditions play
an important role in the development process but by its very nature
and motivation. it responds only to normal profit opportunity. The
bulk of flow of private capital from developed countries ir hovever,
dirscted Lo ~ther developed countriss, and the share of developing
countries, aspecially in Asia and Africa, is vary meagre, except in
Latin &merica. wnsere direct investment by private capitel 1is consider-
ablse. Morewer, most cf the developine countriee, who have only
recently emeiged from centuries of colonial rule, are chary of
anrestricted sutry of private foreign capital, lest it should get

control of sirastegic sectors of the economy.

36, Poreign vrivate capital investments in developing countries
earn relatively higher level of profits than in their home country.
Accord tng o s study by the Reserve Bank of Tndla, American flrms
wore sarning an average of 13.5 per cent of net worth in 1933 end
12,8 per cent of net worth in 1955 after texatirn, comparsd with
10-12 ver cent at home in both years. British firms earned 1.9
and 9.5 per sent in the two years compared tc about 8 per cant at

home. Profits earned by foreign firmes were 6 to 35 per cent higher

in India than at home, some of which were operating in botk
(8)

countries.




v ’ - . . . .

[D/WG LG4

Pugre U0

The large transfers of profits and dividends abroad and repatristion
of capitsl create balance of paynents difficulties to the developing
countriss. Moat of the developing countries have, therefore, adopted
natinonal poclicles and guldelinas to regulate the entry of private

foreign capital.

37. It would appesr that tha bulk of the capital requirements of
developing countries will have to come from loans and granta from
internatisonal agenciss and goveramenis. Multilateral institutions
like the IBRD, IDA etc oan bs particularly effective in supporting
sound development progrummes bogaus3d they are in a position to take
an objective view cf such programees and to base their decisions

primarily on development needs.

38. Tt is axiomatic that the inflow of carital to developing
countriss should assist iz the davelopment of resources; and in the
long run stimalate feport aabetitution and export promobtioni. In duse
course, the inflow of caritsl ghould zenerate forelgn exchange
earnings or savinge necessa”y Lo service the daht. Untortunsiely,
awing te the advarse terus and conditions of 'aid’' progrsumes and
inereas.s: pressurs of develeooment noads, the balance of payments
diffic.ltles in mosl developing countries are moaating., Toe interest
gnd renayeant obligations are building up fa.ber tnau the canital

i
\ - ; (9}
{nflow reducing ths volume of resources available for developmant.

Thess digturbing trends emphasiee the need for drastic changes 1n

the pattern and teres of foralgm eid as well as the borrowing policies

of deyelopiuy countries and improvoment in ald utilization.
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39, The terms and conditions of foreign losns often vary according

to the lending agensy and from loan to loan. For instance, an
analysis of the loans by various agencies during 1965 indicates that

the bilateral loans granted by DAC countries (cf the O.B.C.D.) to the

developing countries carried interest at rates ranging from 1.0 per cent
to 6.5 por cent, and the period ol maturity 3 to 40 years, with a

grace period of 2 to 10 years. The same gtudy showsd that THRD.TFC
loans were for a period of 22 years (with a grace period of 5 years)
and carried an interest of 6 per cent, per eanmm, while IDA's lending
rates were 0.8 ner cent per annum, for a period of 50 jyesrs with a
grace period axtending to 10 y’é%gl Barly in 1966, the World Bank
raised its lending rate from 5.5 per ceant to ¢ per cant. The loans
granted by socislist countries bore an interest of 2.5 per cent or

less and were for u period of 12 years with a 4 year grace perlod;
interest ls charged only on the amount actually drawn (net of repayments)
and repsymants begin ons year after the delivery of goods or completion

of the project flnanced by the credit.

40. Recent date available show that in the year 1966, debt service
chargee of developing countries absorbed about 45 per ceat of gross
officisl biistersl lending, thus resulting in subatantial dimunition
of the funde svailable for developu(na!l. There is a strong casa for
softening the terms and conditions for foreignu loans which is the
only practical solution for maintaining the net reaources flow needed

by developing countries. Despite UN resolution and DAC recommendations




that at least 80 per cent of the loans to devazloping countries

should be in the form of grants or long-term low interest loans, the
overall ald picture is not satisfactory, though some of the ald glving
countries have complied with the objectives of the resoluvion, There
is urgent need for lmplementing the resolution fully. Pousibilitles
of wider use of intarest—fres loan3 already initlated by Canais,

Demmark and the United Hingdom should be seriously considered.

Figances for gteel deyelopment

41. A major problem of the develoom-nt of iron and steel industry
in daveloping countrimg ts the paucity of finance. An integrated
gteal nlant of say coe million tons anmial capacity would raqulre
about # 200 million. Tnvestment Af this magnitude in a sivzle nlanv
13 cinsarly heyond the maracity of moat jawsloping countries. Since
the machinery and eqiipment for the maat part has to be lmnnrted and
tha cogta of tu:3tallatinn are comparatively high, the huge ot Tay
cannot be mat by lntsrnal resources alone.  The initial frwsatment
will have large isrort coubtest ranging from 20 par cent 1y the °ase
of a country 1ike Tntis Lo 70 par oent oF Qcre in the cass n ather
{evaloping countries with 1ittls indigenous equipment manu (acturing
capacity. Eveu the operation of tne plants call for contiruad foreign
exchange expenditure Lo seryvies barrowsd capitel, to pay (01 seivvices
of forelgn persomnel, malotsnancs tmports aod operating suppiies.

For uxsmple, the proportion of foreign exchangs in total riaxiuction
coste was -atimated at 44 per cent 1o 57 per cent for seven locations

L 12
gtudied by the Economic Commission for Latin dmerica in 13%4. In the

cape of India too, the foreign exchange cogts of impoerted spares and

onersting supplies, and foreign technical personnel bave bheen highe
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42. According to ILAFA estimates, Latin American jteel induatry
would require soms $ 2,500 million for expansion plans of the exist-
ing plante and new projects between 196&%. For the developing
countries of ECAFE region, on the basis of cu-renl plans of development
for individusl countries, the estimat-d requirements are about g 1,800
million between 1963 and ggé In Africs end the Arsh countries,

where the steal industry is comparatively still underdeveloped, the
estimated expenditure would be roughly about £2,900 million for iron
and steel prolects planned for 1965-70. Thus the total financiel
resourcés required for siesl development in all developing countries

15)
would be about § 7,200 million during 196&‘76, of which the foreign

exchange component would be about § 4,500 million.

43. A mwmber of iron and steel plants in the developing countries
have been built with foreign assistance. In several countries in
Letin America, European interests made large investments in steel
plants, in the course of their combined commercial and industrial
operations as in Brazil and Argentina, for instance. In recent years,
however, foreign assistance has largely come in the form of sale of
equipment and licenses to govermment-operated or supported enterprises,
with the participation by financial groups or international organiza-
tions 1ike TBKD, IFC, IDB and oth&$d. In India snd other countries

of Asia, Africa and the Middle East, a mumber of steel plants have been
built, or are being conatructed with the financial and technical
assistence of the Soviet Union, U.K., Germany and other European
countries, USA and Japan, mostly in the form of govermment to governmeat

loans for the supply of equipment and know-how.
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Formo of Assistance

44. The ‘aseistance' of the developed countries can come in wany
ways, namely, financial assistance and collatoration, technical colla-
boration, supply of plant and machinery, patents and process know-how,
supply of technical experts, training of personnel etc.  The financial
and institutional arrangements between atd-giving countriea and
developlng countries are varled, but they can be broedly -lassified
into two categories: 1) direct squity participation, elther on a
majority or minority basis: and i1) loans and daferred payment arrange-

ments for the import of machinery and equimment.

45. Broadly speaking, financial collaboration can be in the form of
a) foreign collabcrator subscribing in cash to share capital;
b) foreign collahorator investing in kind, i.e. surplying
the capital eqipment, nlant and machinery, layouts and
specifications, etc, the cos? of which is paid in the
form of shares in the woject, and
¢) foreign collaborator supnlying technical know-how and

gervices and being allotted carital in lieu of royalty.

46, Equity participation should be distinguished from deferred
payment or arrang-ment to sunply required plant, machinery etc to
an enterprise in the developing country on credit, the payment to be
made in easy instulments with interest over a period of years. In
this arran-ement, the forelgn agency has no steke in the ownership
of the company. The commerclal risk involved in extending credit is

{nvariably covered by guarantee by the Govermment of aild-giver.




Y. FOREIGN AID AND COLIABO:ATION - ITS IMPLICATIONS

47. Foreign aid and tectinical collaboration have wide imrlications,
but expregsed in simple terms, they encompass tr o auwo ly of woney,
machinery, materials, men as well a8 knowehew "‘hrrugh putenta,
drawings, otc). The right aporoach for davelsntny o ~*rivs would be
to determine nrecigely what the country req lres, sval s’e what it
already ha3z, ldantify where the gap sxiats and than proceed o lapert
anly what is needed ard in the most beneficial maver; without fritter-
ing away the costly ald on wasteful and often unnecessary projects.

As noted earlier, a varioety o7 financlal and inatitntions! arrangements

hetween ald-plving countriss and develoving countriea is peasible and

upon the choize of arrangement will depend the affectivenass of the

transfer »? unow-how, its cost, adaptaticn snd wtilization as well as

the devolommen’ 3¢ local skills and ultimately of local expe: %Zc)a
48. Thers is nothing against foreign collaboration agreemsmts as
auch, and no one nuestions the usefulness of foreign collaboration
whien judicimuly employed. Zven the most advaansed countries flad
foreign collaboration beneficial for supolementing their know-how and
equipment n eds. What is deprecated 1s the rest.rictive aspects of
collasboration ayrecments wnich i ner the lechaologleal progreas of
developing countries, and the pressures and unwarranted interference
in domestic poli~les to which the developing countries ars often
subjected to. Ju their anxiety to obtain foreign ald, the general

tendency of developing countries has been to accept sagerly any offer

of collaboration by aild-glving countries, irrespective of the fact
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whether the project 1s necessary or whether the country can afford it.

This has led to the over-import of capital in some sectors of industry,

while other sectors are starved of reacurcee.

49, & study nujertaken by the A1l India hssociation of Tndustries,

8 ) : ,
Boé%ia} revealed that the working of & large mumber of forsign colla~

horation venturss in India were far from satisfactory, and cited tie

following reasons:

1)

11)

111)

iv)

Inslistence on the use of high cost taported raw materials,
components, tools, ato, even though suitable ipdigenous
gubstitutes ere availabls, leading to disproportionately
high coat of production;

Supply of plant and equipment, and know-how at infleted
prices, wery much higher than the prevailing {nternational
prices, particuiarly {n cases where the collaboration is
'tied'to such supply:

Supply of obsolete and eub-gtandard plant and egquipment
and out-dated tachnology and ‘astatic' know-how;

Tnaistence on technical ~ontrol and management. due tc en
axaggerated notion of the technological backwardness of
the country;

Lack of export promotion, and

Poor sncouragement to the develomment of indigenomsa know-how.

50. The study hss also brought to 1ight instances of over-import

of capital and know-how, duplication in the same field, reluctance to

impart technology, restrictive provisions and extra-territoriality in
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many cf the foreign collaboration agreements. Michael Kidron, in his

study of foreign investment in Indla, has drawn pointed attantion to

4 (19)
these harmful aspects of the working of foreign collabomtion in India.

Latin American experience of over-dependence on imported technology has
(20)
been similar.

51. Foreign aid, all said and done, is commercial credit and both
the principal and interest on it will have to be paid sconer or later.
During the »ast decade or so, there bhas been a substantial rise in the
axternal debt omtstanding of developing countries. Accoraing to the

(21)
iatest avsilable IBRD figures quoted in the UNCTAD study mentioned

earlier, tie dabt outstandings (distursed and undisbursed) of ninety-
five developing countries of # 1 billion in 1956 hed risen to & 39.2
billlon in 1965. Interest snd amortization payments alons had increased
from 4 0.8 hillion in 1956 to # 3.6 bilijon in 1965, Dirficulties in
meeting dabt-service payments have already neceassitated rescheduliing or
congolidation »f axternal debt lo the case of & number of daveloping
sountries. It 1y felt that instances of this type will tend to multiply
in the years tc come. ‘'ince the lnans are rarely convertible, and

more often than nct, ftied', the burden of servicing the debt will
increasingly fall upon the export earnings of the dsaveloping countries
¢concerned. The over-all ratio of interest and amortization payments

to export saraings has more than doubled in the laat decade and rose
from less than 4 per cent in 1956 to 9 per cent in 1965. The ratio is

much bigher for a number of developing countries, and in the case of

Latin America, it was about 16 per cent. It is estimated that the
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intereet and amortization paymenis are likely to absorb an over-all
average of 18 to 23 per cent of the export earnings of developing

(22
countries in 1975.

¢riteria for foreien collaboratien

52. Indiscriminete purchase of technology has often rendered foreign
collaboration and ald exhorbitantly expensive and also ineffective.
Foreign collaboration agreements should be therefore entered into

where absolutely necessary, end must be based on woll-defined principles.
Firstly, purchase of rechnology must be on a highly selective basis,

only after full consideration has been given to the technical skills

already available within the country.

53. Secondly, where feasible, foreign know-how should be obtained
from whatever part of the world that offers the most economic and
appropriate processes. Thers is an inherent danger in a 'tied' project
that the recipient is likely to get s 'mixed bag' of technology,
because nc single country is equally advanced in all departments of

say steel plant technology and equipment. There is thus a clear

case for shunning 'turpekey’ arrangements and buying only the best
available process after a thorough study of the techno-economic factors

involved by a competent agency.

54. Thirdly, & serious handicap of new industries in dsveloping
nations with foreign collaborators is that meny »f the techniquea

peculiar to the ald giving country are trans ferred wholesale to the
new industry through ‘turn-key' contracts. During the construction

and early operational stages, almost complete comntrol of the project




is vested in the foreign collaborators who insist on this as a pre-
condition for giving technical guarantees. In the leter stages of
operatior, the burden shifts from the foreign collaborator to the
unprepared iocal menager. It is not surprising that under such

corditions, the local managers fall and the develaping countries have

therefore to rely perennially on the import of managers for routine

plant management.

55. Finally, the purchase of technology must be channelled through

a local technical agency which can make it available to other enter-
prensurs in the field, rather than allow the same type of know-how

to be purchaead agein and again from different countries by different
enterpreneurs, and at rscurring expenditures of the country's hard earned
foreign exchange. This will prevent the proliferation of collaboration

agreements with different agencies in the same field.

56. Mumerous examples can be citad of proliferation of collaboration
agreements and repetitive purchases of technology in the same field,

in India. A recent analysis of over 1880 collaboration arrangements

in 11 major fields of industrial activity in the private sector in
India during 19682)1, has revealed some interesting facts in this
respect. The author cites 18 industrial items where as many as 188

collaboration agreements were entered into in the same field.

57, This is equally true of a mumber of public sector undertakings.
India's four public sector steel plants provide a classic example.

Again, in the field of mining and ore development, India has accepted
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aid from aimost every foreign country. This, in spite of the fact
that India has a sixty-year old steel and mining industry. The
orasctice of getting thinge done through forefgn zollaboraters has oot
only displaced local scientists and engineers, but killed all

initiativs.

58. The sreative adartation of technology can best be dona hy
local =2ngineers and tachnologists, who have intimate knowirizc of
local conditions and 'national verspective’. and who are ticvefore ip
a better position to choose a technology most suited to tre ~rmuntryia
apecific reamiirements. Thls wiil nave the way towards the huilding

of a technolocical hase in the develooing countriss, and -radual!

diminish thelr derendarce on feorelon know-how.

59. 4 sslf.generating economy cannot he established withont

simultanesualy establiishing a strong scientific and technoiozicas

lvt:
wn

base in the country. As the lste Ur Homi J. Bhabhe has poisteaa it
"Indier Industrisl develoom-nt has so rar proceeded «lmoa*® ~yoluysivedy
or the basis ol setting up plente and Imdustries with forer v cailae
boration. Our experisnce mnkes it quite plain, however, “nnt shis

method can neyer leal to z self-gsnerating industry.

60 . "Whan tha Governnent dasidsd to establish a steel rlan’. in the
public sector st Homrkela, a German consortium hss %o be asked to
undertake ths job. For the next steel plant at Bhilal the same course

was followad, this time with Russian technical collaboratinn. The thimrd
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public sector steel plant at Durgapur had similarly to be set up

with the help of a British consortium and the same method is being
followed even with regard to tha fourth public sector steel plant at
Boharo. Thus, the construction and operation of & mumber »f steel
plants has ngt smitomatically generated the abllity to deaign and build
nev gteel mz&g%g"

61, These observations are very true of a country or region of the
8lze of India or Latin America where a large mimber of steel plants
have to be set up. a micleus of design and engineering capacity is
therefore necessury at an early stege to supervise steel development
programmes with a full understanding of specific local conditions.

The development and use of locel expertise and technical skills should
be a contimious exercise, and part of the developing country's deliberate
national effort to establigh a strong scientific and technological

base in the country.

62, Tt 1s the general experience that technology and equimment
purchases an a competitive international basis results in considersble
savings in prolect costs. Above all, this sound practice ensures

that the equipment and technology obtained are the most suitable and
that the terms and conditions are reasonable. But in cases where this
procedure is abandoned for the illusory benefits of 'turn-key' contracts
or for 'tied aid', the supply of technology and equimment is narrowed

down to one source only, and the economies that flow from competitive




D/ WG LA
Page
bidding become non-existent. The inevitable consequences are increase

in project costs and import of technology unsuited to local conditione.

(25
63. According to recent UNCTAD stud;, at leaat taree-fourths of

the total official hilateral as lstance from devaloped countrias

is subject tn restristions sn the scurce of procurement in one {orm or
another. This tying of ald includes all practlces at restrictling

the recipient country's freedom of action in spending aid funds on
imports from saintriez othar than the pid source. As A conseguencs
of the restrictions, the recinient incurs ‘excass costs' on the ald
project and thus the vaine and usefuloess of ald to the reciplent is

reauced by the tying of aid.

64. Copntry studies on ihe sosts of tied ald initl ated “y UNCTAD
Secratarist have indicated that the tying of ald entalls aloniicant

qirach excssa coals ror recivient countrias, ran’ing cn &h LT

from at least 10 to O per cant. In tha cass of Chile, o tashance,

on a very conservafbive ~gtimat: , the average &xcess coghs o0 1% credits

Tp Ia3
O
P
»

g

covered by tha study wes about 12.4 peor The axeaas ~.an of ald

on six projects gtudisd in Irun was ahout 15 per cent; bal tatar Lo

1966/67 since tne aajority of ald projects had been gubjanzed o

international tendave. the sxcesa cost of fobal tied sconwmie asgist-
G A

ance was considerably 1swerad to ahout 10 per bané. Owing

ralatively contortabls Faraign exchange position, Tran waa alan able

to switch aourcas of Imporis in soms casay and to murchase from the

most economical gsource. Tn Tunisia, the direct excess cost st tied

53
aslb.

m’v

aid orejects wae about 20 per ceal on a very conservative b
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65. In addition to direct excess cosis, there were sybstantial

Lndirect s<cess costs in the form of higher pricas for spars narts,

mirchase of squloment not suitad Lo the requlrements, higher davelop-

meat cosls, nigh cost of foreimm teonnical personnel; etc particularly
. . (9]

in the aass of Tren anmd Tunizia.

56. The tying of ald also adversely affects ths interest rate on

1oang, from *a view point of the developing country. As the develop-

ing country dses nuob recalva 'f1ll walue' for the money borrowed

1n the caa- of tled alds, there 13 sn alewent of ‘concesled' extra

interest paid by the borrowing country. While the inominal' rate of

intereat may be lowar, ths 1affective' rate of interest is raised,

which varias according to the tying éggl.

67. The conclusions arrived at by these country studles, have
(31)
received corrohoratisn by two earliar independent studies by U1 Haq
(32)

and Bhagwati. On the basis of a sampls of twenty development
projects, by comparison of the lowest bid from the tled source to

the lowest internaticnal bid, Ul Haq has reachad the conclusion thet
the sxcess cost resulting fron the tying of aid can be as high as

51 per cent ~ompared to international bids. Ha states that ia the
case of Pakistan the tying of atd had ralsed the averuge prucurement
price by ahout 12 per cent. The stul; by Bhagwatl reistes to eztimates
of potential 'excess costs' and his conclusions are equally revealing.
On the basis of IBRD and INA data and by calculating the spread of

bids on IBRD contracts, he has arrived at the conclusion that in the

case of over 31 per cent of the value of the contracts awarded, the
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70. This 18 not Lo gay thal the sid-glving countries themse lves

yere entirely blameless. Contrary te what one hears about 'ald without

strings', s good

deal of political pressures contime to bo exsrted




in one guise or other by the aid-givars, be they from the capitalist
hloe or from the soclalist countriss., Hitherto theas countries have
been known to insiast that feasibility studiss and detalled project
rapoTts are preparsd by an agency withia the ali-giving country itself
sven when ‘he requlisite experlise vxlsts in the dewsioplng country.
"hils nas obvious iangsrs {or the developlng coumry. There 1s bobody
to safeguard its interests, and o engure that the moet suited
Lrneeagac gixd nn3ta are sdopted rather than those which ace more sulited
t. the ali=-giving country =ud deslgned Lo =nnance the ald-gliver'a

image rather than the recliplent's interests.

Lod

il Ua Lhe other band, & mumber of developing countries today have
samcific experisnce of aid and collaboration negotiations with both
seatarn an! soclallst countriss. Having made wislaxes themsslves

tney ar- now inoa position to advise othars oa avoiding such pit-falls.
Tha time way well nave come when on overall aspects of coiladboration,
process salaection, plant layouts amt costs, experis of deve loping
sountriag conld render more competent and impartlal {therefore, more

useful) aivice to another dsveloplng country.

T2. A panel of experienced persons from the developlng countries,
perhaps unders the aegis of UNIDO, conld well be called upon to serve
as the ‘watch-dog agency', Thils agency would carefully scrulinise
the ald offars and agreements, their terms and conditions, to ensure

that aid is »btained only whore necessary and the terms ars reasonable;

and that the reciplent country fully benafits by the ald.




YI. CONCLUSIOND

73. The emphasis placed on steel in the economiec progress of
developing countries hardiy requires explanation. Steel develomment
is essential for industrial growth. Assured availability of steel
encourages the establishment of fahricating and processing industries,
widenlng the range of import substitution and export capability, and

generating large income and employment.

4. Rapid gr wth of steel demand is a characteristic of developing
countriea, making it worthwhile therefore to take advantage of the
economies of scals and plan in terms of production units of optimum
size. The soclo-economic conditions in deweloping countries vary

from country to country. The decision on size in each cuse must of
courss denend on a combination of circumstances obtaining in a specific
situation, namely, the perspective of demand, the cost and availability
of capital, and the raw materials position. In the development of a
steel industry, physical resources may be less of a limitation than the
lack s{ correct, forward-looking policies and appropriate action by the
national governments of developing countries towards effective utiliza-

tion of foreign ald.

75. Foreign aid is scarce and costly. It is therefore not enough
just to obtain foreign aid; it is essential to see that it is properly

utilised.




76. The technological developmants that have tramsformed iron

and steel industry during the past decade or so, present a challenge
to planners and engineers in developing countries. Undoubtealy,

there will be problems that arise out of these technological develop-
ments in setiing up iron and steel works in developing countries.
These are howsver not beyond the ingenuity of the develoning countries
to tackle, with the enlightened support of the developed countries.
But better these difficulties, rather than the problems of poverty,
disease and hunger, which are symptomatic of many of the developing

countries with low-level technologiles.
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