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4, Taking into consideration the importance of ferrous setals and the role of the iron
and steel industry in technical progress and industrial development, it is expedient to speed
up the establishment and development of the iron eand steel industry in many developing count-
rles g5 8 basis of really independent economy of these countries,

2. The creation and development of the iron and steel industry in developing countries
must be an integral part of the general plan for industrialisation. The success of designing,
constructing and operating the iron and steel works in developing countries to a great extent
depends on the effectiveness of state firms and on the interest the government ahuws.

4, Taking into consideration the current trends in the development of engineering, tech-
nology 2nd estavblispment of metallurgical production, it is most expedient that in the nen-
rost future integraved iron and stvel works be constructed following the classical technoio~
gical cycle wnich begina with the coke- and ircn-making.

The best capacity of each unit, viz. blast-furnaces, oxygen converters, rolling mills,
pust be chosen subject to the annual capacity of the works (up to 0.2 million tons of skteel,
0.5 - 1.0 million tons of steel, 3 - ¢ million tons of steel) as well as to the speclalty ..
the works and the assortmeant of rolled products.

As in most developing countries there is no developed industry or sufficient resources
of metal scrap, constructing non-integrated metallurgical works is, with some rare exceptions,
hardly sound from the ecomomic point of view,

Giving preferencc te the coke and blast-furnace technological cycle for integrated works,
ona should not exclude the possibility of utilizing other technological proce-ses tor pro-
ducing ferrous aetsls, such as cokeless metallurgy and operating electrical iron-making
furnaces.

In 8 numoer o developing countries it may be cconomically justified to construct iron
anc steel works even if the cost of the local metal is bigher than that the world pric.s.

4, Tneore are favourable pre-conditions for the development of ferrous metallurgy in de-
veloping countries. Half of the population of the world live in these countries, they accouat
for almost half of the world deposits of iron ore and petural gas and for 85 pct of those of
oil. Hore tihan 20 pct of Lhe world total of iron ore is mined in these countries,but the pro-
duction of steel in these countries is but aoout 4 pct of the werld output.

In most of the developing countries the production of ferrous metals does not exist at
all or exists on a ratber limited sca’?, India, the UAR, Brazil, Mexico, Argeatina, Venezuela




and Chili being an exception.

5. When solving the questions connected with constructing aetallurgical plants one
chould proceed from the principle that the national iron and steel industry should have the
priority in its establishment and development, as it is one of the most important conditions
for the industrial development and economic independence of the developing countries.

The experience of the countries which are members of the Board of Mutual Economic Assiss
tance and participate in the work of its standing committee for iron and steel industry and
in "Intermetell" in economic, scientific and technological cooperation is cited in connection
witth planning the development of tue national iron and steel industry of developing countries.

o. “hen in some developing countries there is no opportunity to create their national
iron and steel industry in the near future,it is promising from the economic point of view to
construct metallurgical enterprises on a regional basis, i.e. jointly by a group of countries
of the given region. The construction should be carried out under mutually advantageous condi-
tions and be subject to the approval and participation of the governments of the interested
countries. In this case one can work out various plans of how to locate and construct separate
units of the iron and steel industry in the countries of the given region.

7. The fulfillment of any plans of cither national or regional character is determined to
a considerable degree by the mobilization of efforts and domestic resources of the interested
countries as well as by close scientific, tecknical and economic cooperation and assistance
of the countries. The industrially developed countries must also play their positive role in
some form. The forms of cooperation of the USSR and developing countries in designing and con-
styructing metallurgical works in cited in particular as an example.

8. Detailed recommendations for constructing new iron and steel wo ks or for modernizing
those which are in operation in the developing countries can be prepared at%er special work
and thorough investigations have been carried out in each country or a group of countries,
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e pecples of the countries which have won political independence are now struggling to
Mquidate the aftermath of the colonis) fvpremacy. They are striving to develap really iade-
2endent economy, to viain specialists fron the local populetion.

The rate of the -conomic developmunt of thece countries is, however, nit bBligh eno
it is duirable to in rease it.

Up t111 now meny countries of Asia, Africa, Latin America do not participate in the in-
ternational division of lsbour in due messu.e. Por oxample, during the last years the trade
between industrially developed countries has been growing st & higher rate than theirs trede
with other countries. In 1963 - 1966 the commodity circulation between the industrially deve-
loped countries increased by about 40% in terms of cost. During the same period tle commodi-
bty oiroulation with the developing countries increaced 1.3 tige ulonr."

The natural resources of these countries are vast, but the countries considerubly lag be~
hind the industriaily daveloped states in the per caplta production of indvest-ial products.

Becauge of thir a problem of rendering economic and technical ssmistance to the develop-
ing countries has faced U.N.O.

The many years of the vork of U.N.0. and i%s specisliged agenciecs, of a aumber of lntayse
bnationa) funds and ths so-called ssplatance programs witness to the faet that the countries
of Asia, A'ricA and Latin America attach great importance to the fwoperdtion with these bodies.

An sttompt is wade in the Preaent paper to olucidsic sume genoral trenda in, and possible
ways of the development of iron and steel industry in the developing countries se a basiy of
really independent econoay of thes: countries,

ugh and

1. The ¥sle of Irca and Stegl cel Progres dustrial Develo

A% precent {ndustrial prodwotion is sxperiencing a scientific and technical revolution
caused by the .apid development of fundamental sciencies, such ag physice, chemi stry, mathe-
matica. Mankind bas entered the atomic uge, tha age 5f complex automation, jet propuleion,

v I, Liventssv, Kaster of ¢conomic sciences. "Problems of Bxport of Developing Count-
ries”, bxonomichsi aya Gazetta, No. 27, July 1968, p.46.
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electronic engineering and cybernetics. The achisvements of mankind in tethniosl progress
cowld not have been possible but for the wide application of steel. Ferrous metals are the
main structural material for industry and for machine-buildiag in particuiar. Studies show
that ferrous metals wiil play this role for neny years to come despite the considerable deve-
lopaent of non-ferrous actallurgy snd the production of synthetic materials with pre-deter—
sined properties, such as plastics, polymers snd so on. The impo=tance of Iyrrous motals is
deteruined b their relative cheaphess and thoir wrigue un: o pesl 1Ly wiaich allows foy creat~
ing varicua cremical, ecnavical and other wopertl: o, er well aa for sanufacturing items

of different ocometrica! forme and 3i.onsicna,

£ specla. group of speakers o6 the yowsiions of steel trede and of demend for stcel in
the develoring :ountries note ia ‘heiyp report that substitutes Lave ousted from consuaption
not wore thsn & - 10 ¢t of the total smount of steel cuasumed in industry, At present the
outpui »f the 1 .stries producing substitutes a: well as their operating costs have not ap-
parently ree. o ouch a level which will eaable them to meriously influence the volume of
corsodpbion of ferous netlll.1

The irom and sieel iadustry is .ae of ihe zost important foundations of the development
of modern industry - ‘4 of operational equipment of all branches of aational economy. A syaste-~
watic rise in the p.o. uction of ferrous metals anc the improvement of their quality provide
frr the expansior of , oduction, for a longer service life of guchine-tocls, machines, me-
¢ ..0iom8, Various appar ‘uses, tuols, buildirgs and constructions, for incressing the pro-
duc Zivity of social labvo:p,

The fund of metai ~ sumulating in each country, tne per cspite level of production and
consmaption cf steel ar: the most important indices of the country's technicn! apd economic
development, self-dependence and indapendence.

Teking into consideration the importance of ferrous mctals for modern civilization, 1t
is expedient to mpeed up the ereation and development of iron and steel industry in mauy de~-
vYeloping countries. This will enable ko peoples of these couutries to usc the fruits of the
repid technical progress more fully and effactively.

2. The Development of Iron and Steel Industry ss an Integrsl Ppry of the Plag for
trialigasi

An offective development of the productive forcss of esch country is determined by a cor—
Tect establlshment of tbe ra’io between the principal branches of industry and of the netional
sconomy.

Industrialisation envisages bota an increase in the share of industry in cconomic strvg=-
ture and some changes within the branches of industry,

The gove:inment sectur and the atate planning of the uuveiopment of production play s
great role o they make it possible to solve the proiless of bresking down tbe sconomic struc-
ture inherited ‘rom the colonial period and to cnsure & proportionsl dsvelopment of separute
industrien. 211 Lhese tasks mre difficu't to solve on the dasis of private enterprises and w-~
toreseeabie wark:t relations becauce the privete sector obeys “h- wnperdictsble laws of buying
and selliing und . iriving for profit acd does not obey the g-neral neceasity of the national
econony to utili.-: the svailable mineral and sther resources in the mcst rationsl way.

Re:lization of the plans for industrisilizstion helps the developing countriss to spaed up
‘he attalament of ecomomic self-dependence in addition to political independeuce. Phe USSR sy

1/ %R U.N.0., ..o Committee for Ferrous Metallurgy. "World Trade in Steel and Raw Msteri-
als for 8tecl ia the I veloping Countries”, ch. 1, P+9, November 17, 1966.
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LRIVe &8 an inatructive sxample in thia reipect, In g historically shory pericd of Sime the
Soviet Unior has ‘ronstormed {from osckward sgrurian tzariat Russia which was wder Toreign
influence in zany reepecte inte A great industrial power.

The crea%ion und devclonment f lrop and ates;

industey in the dovolopiig countries
BUst Do au integral pust of Lbe genersl pion tor

srdustrisiisation in accerdance wisy the
concrete condlitions cxivni o in separsts courtpise snd with tae pogelbic Butually Leneficial
relutions wath other countetes.

™= Rucceee of desipaing, onobructing and OPrrsting Lron ana gteal sOorks in davolwing
countries to a preat extent dependa on the offs Livepess
the governacnt arows.

The estabiichrcont of #utailurgical prodnction and sonstructing ente cprises which C NSNS
2ctal require the CAPILTment 1 a consijavebia nurt-ar of locm; Populntion, walch contributes
to increwsing the eaployment ¢ ta pecpie in the Aevaloplng countrins, Conntracting setul-
lurgical works iy Lhess countpi.s Yrentea the necwsssry comditlons for st anytlening really
independent national “eougmy, conterhiotes to the Industrisiizatior of tra comtry, to the de-
velopmant of the tnglincering induotry ad other s ldl=consuping tranches of industry. Tt glase
contributes to ralring the Livieg - tandar?! of the pcoples,

“owtate 1ims and on fhe interess

3. The Main Tarknclogt al -rJ <Conomic Ructory (o Be fg"a,;_gg,_igg_xwgom:Lg;::g-;on 2420 Eub-
ghantiating _t_gg,‘_”!:y‘s‘_gf_gk‘v_gyfﬁgy&~':»I ieom mnd 5 oel Lolustpy.
The currcrt tpeqgy tn the Aeveloga-nt of ftpine

ering, technif gy and msiotenasce of [ L 2]
mallurgical indvetey are 2alaly Laesd on furtoer dovelopuent of tha clasaicsl Lechnologioal
¢ycls which baging with the peoduation of oke mud ronm, in other worda, 1t im neceanary te
develop the existiog intoegrated 1oom ae stee! works wud to comatruct new ones: which aclude
coke and nhemicai 808, biast-furns :e GACPE, OXPLCA-COLTeIt shops, and rolling ahops as
well s8¢ nom-integreted works which concigt of ghope oy electricaj Stesinaking and volling
shops. Coutinuous castire of sl i3 connidéred tu bs the principal eethod for produc ing
billets and slans,

To futensify th retallirglosl procesces oxyren, uaturel grs and other Tesganta are used
on a large ncsle. Pechuically ure okyFun e the baals of the DXygen convert.r rrocess of
eteelnaking. The sXperemge U tue USSH abowe the- Irjectlon of aatursl gar lnto the bLlast
furnece sade {t pPussible to owcr thae roncumplion of coks and te conaldersbly lmprove the
economic charactcristive of “he blast=furaace prodiystiog, Anbow
2ation sre introduced jnto tue {ron 8:d atee!

ition and complex mechanl-
ndustry aa well as in ¢ thaer Lranches of tndustry on
& large scale. They are introduced ‘nto production procesges apd ‘ranspertetion as well as
into the spheres ot airecuing and vlanniug Beiallurgical  Lroductlian,

At present no ad. Justaly developad technological cyels, nor AeCe8sary squipwcat, nor pe-
liable technical and economic Clauracterti=tics A svasiavie for ~4babltsking large tounage

Froduction of Oilnary metel ewpiopii, the new blameiogy, viz. sokeless aata)lnegy.

As in most of the develaplug < oualricg therc 15 no develnpad industry or sufficient re-
sourcea of wmof. sl scrap, constructing non-entegrated Lron and creel worka 15, with some rare
sxceptions, nardly acund from tha QCOROMIC PEiat 5f view,

Therefore it ia neCeasnry Lo courentrate Lhe offorte on the prefarable consrruction of
integrated works wiir the claspical heciologien] ryc e enviaaging oke- and ironaskiag
with the mavimum poes:cle or.entation on the l.cal sgurcar Lur (e gupply of rew satoriale
and fuel.

Naturally one chould not exelude the prospoeta of nni «Hag snail non-integretvd works
in the developing countries later on whun favoursbic conditlons arice, i particular whes
“+tal serap and cheap electrical power become available snd wron apecilic demand for rolled
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produrts arisss, just as .t ocouds in zome disSricce of the URL where lately a mmber of
small n;n—lntomtod actallargical works, the so-called "Niri" steel plamts have dDaen

1
built.

he choice of the optimal rapacibty o tie Culure 1r0on snd etwel enterprises and uvnite
i an importamt quesiion {or » aepnrate developing country snd the wore so when the comst-
ruction carried out aun a rvegiopal besls.

Tha iron nad stcel wnivntry vejuwn o 5e the Dragesea of lndushey wvherc pradnction is
highly concentrated and eprcnlized, vhea., in Ly tin, levenei-#a e high tecmical and
seconomic lovel 07 Lae bLesmen Ltself,

The stuales of the experienca o 2pc.alirg the a ta)llurgical units and works in the UnSR

bave been caprri=l o2t flor a loug time apd they glLow Lne‘ Tt i¢ economicaily profitable to con-

contmate *ne producti.on ip ferroua aetallurgy snl 0 use wits of largs capecity. Thage
trencts will remair vocianged tn the poarsat futures tuo. Many years of 3ovlet experiencs in

dzniening an? operazing ivoe mnd ate-l works vave mode i porglbie To work out the ontimal parae

meteTs of the wain me bnaliuryleal anftrn, vie. biast~furnene, stcel selting furusces, conver—
tors, rolling wille, ae well a5 the ~puiaal spacitlen T gervicea mnd ausiliery shops cha-
ractorized by bigh produetivisy. Thus, ol eyample, 1L wae oglabiished thet under the condi-
tion: eyfptdng In tna USSR the sptlual ofis of the lptuerstus tron snd steel works powerful
nrits and choys ‘& when 183 snnuul capaciby lien within the rage of 6~ ? milliom tene of
atenl.y

Tt 1s, howaver, economi:aily jurtitied o copetpruct worke of A coneiderably smaller cae
pacity 1o o nuaber af develoning cowtrles ~hicl. Lave nol got susticient conditiong for es—
tabliching 1ron sad stveel enturprire: ot laste ~apncit, .

Su.h enterprisrs will create all the - cieasary condations Lo setlsfy the domestic daw
mend ¢f vhe country with ber owo metal, they will give an impetus 0 the development of the
aetal-working iodustcy nd the bullding irduatry, toery will spesa w the pricess of indust-
rialization. Au ejproximate stiucture O the wetallurgical abups depends on the capacity of
tho worke and “ha following figurer way be “ited, The hla t-fwmace shop of me 200 - 300cu &
blagt~-fumace may be sufficlent for the works with an  siruel capacity of up %o 0.2 million
tons of stesl; one nr btwo Llast-fumucas of 2 1.000 - 1,500 cu m volum: may be necessary
for the works with an annusi capacity oy C.5 - 1,0 nillion tons of steel: two or four
blast-furmnaces with &  woluwe of 2,00C = 5.000 cu n m&y be reqiired for the works with an
arnual aapacity of 2.0 - 6.0 #dilicn tors of steed,

One of the pierequsites fus 8 suscesslui pearformance of the blast-furngce lies in the
proper preparstlon of the rew materisisa and [uved for the biunr-furnace speration. The pre—
paration ircludes crvshing and grading the lumpy ove ana tlusres, gproduction of fluxed sin-
ter from the ore fises, ber-fication of lemn ores and production ¢f fluxed sintar or pel-
lets from tho cre concentraven. Particuuur nutept on sbould b paid Lo Lhe Lardiess of ole s
the greater th~ bhardness 0f ¢nke, tia greater mey be ¢ voluse - Lhe bisat-furnmce for Ghe
¥iven volume of (ron oubput. In @ost =t the Javeloflng countriss sad the rvgions whers they
lie sufficient resources of high-quality rok'nr coaiv are not wveiladle, As the blast-fur—
nace process is at preseat the wmoat proiitable, waximel afforts should ba aexerted tor proe~
pecting coals sultable tor cuking, for improving the procans of c¢oking and for incresaning

1/ C.L. Keorin, T™e Lig Surge of "Mini" Steel Fluntt, Me Xrcn Age, Novembsr 23, 1967,
Pp. 6875,

~ &/ Concentration of praduction and the optimel size of the metallurgical works of the
GHSR. - An article 1n the book entitled “"Optimal Parameters of Industrisl Enterprises (The
papers of the conferance on conceatratian of production and on methods of uetersination of
the opbimal sise of the enterpried’, the Nahuxe publishing house, 1964, y.
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It 1s the oxygen-eemverter Precess that is mainly used for produciag steels of wide ase
sortnens.

Different wmodificakions of the xygen-couverter process »ay be used when working with
iros comtaining s bigh perceatage of Phoahporus, manganese and other adm!xtures.

o snsure an unint- rrupted production, not less then two couverters are lnetslled, cpe
being in operation and t'.» other standing~by or being relincd. Tie capacity of the convertews
depends on the voliume of | roduct ion end ranges from 10 to 300 toms.

Converters of 10-15 - tom capasity can be installed et the works with am - ennusl capesi~
ty of 0.2 aillion tons of stecl; comvertars with a ocapacity of 50 - 100 soms are ROCessALy
f.i' the works producing 0. - 1,0 million tons of steel per Joary 150 - 300 -~ ton sonverters
al9 required 1or the works wiich spnually prodice 3.0 ~ 6,0 sillion toms of estesl.

Tately continuous casting »f stesl has beew opplied am s wide acels. Thise technique 1o=
eregr »m the smommt of finel ~ol ad products per tam of molten steel, ensures the uniformity
of t'= cheaical ani.ysis of t . wetel end redically improvme the conditicms of work whea
e2it.r: stesl.There ap, rars & possidility of complete mechamisstion and su.omation of the
whole process ¢t casting steel. Billets of various crose—-mections can be cast at the oontina-
“us ¢z ng plants. Squares, rec «#1gles , flate, rounds can be cast of a very wide range of
€ru. > v sveel, including carbon, lrw-alloy and alloy steels, to produce plate, sheet and
b.s seetion.

The works may specialize in prodiciug plate and sheet or bar sectios in socurdance with
$She demand o the country in certain typ-s ef rolled products.

¥Vheu constructing the first iron and styel works in the comtry or in the region, it is
sometimes expeiient to construct a works o She universal progrea which mvisages installa-
tim of both piate and aheet aills sud bar sectiom uille either simultenecusly or in stages,

The establishment of production of bot-rplled ebeet and plate is sconamically unjustie~
fied &% the woris with m capacity of up -0 0.2 milliom tome of stesl a yoar, if modem
Seehmclogy is used. The fsot ie that a seal-contimwous Or evon a raversing strip mill will

be loaded lasufficieatly.

The estsblichacnt of specialised production of sheet and plate weets with certain diffi-
oulties when 1t 13 done at the works with an anaual production of 0,5 - 1.0 million boms of
atesl, 1f soderm technology is used. The daifficulties arise in particular whea it is necessa~
&g %0 produce strip and sheet of & 1,500 - 1,700 ma width. In this cess the mills are inguf-
fisiently losded, which lowers down the techmical and sconomic cheracterietic of their work.

When it i¢ oecesaary to produce bhot-rolled sbrip and sheet of a 1,000 mm width, 1t 19
Possibla o install » sem.-continuous strip mill having 1,200 me rolls., &ven such aills, how-
ever, have & capacity of ;. to one million tons per year and they wiil not be sufficiently load=
ed ot small-capacity vorks =ither.

When & large works is specialised in aheet and plate produstiom, it is necessury to iw-
stell continuous wide strip wills with 1,700 ~ 2,000 sm rolls which can produce 3.0 ~ 6,0
miliiom tous per year sad tu ‘mstruct shopa for eold~rolling where 145 - 2,5 aillion tons
oan be rolled emmually. Such sroet and plate rolling shops ensure the production of hote ad
cold-rolled strip, sheet and pl:-‘e the thiockness of wbich approximately ranges froa 0.15 to
12.0 mw end the width, from v to 1,800 mm.

tingle-stend reveruing miils may de instslled in the cold-rolling shops, and if the shop
produces more than 250 ~ 300 thousand tons of steel annually, then four- or mix~stend cogti~
Bucus co! ‘~-rolling mills may be installed, the choicm depending m the easortment smd the ve-
luge oI colé~relled prodmects.

T™he prodwstion of cold-rolled shect smd Plate with various coatings can be esteblished

.5-




R

on & small scale by installing one or ' o A-high reversing mills tc process hot-rolled anils
brought to tis works.

To nanufscture medive and small-siz-d sections #nd rod et the works producing 0.2 milli-~
on tons per our it Lle possible to install ome memi-continu.ous combined mill with a cogging
stand which will process cast blooms.

To menutac re & wide range of shspes nt the works prod:cing 0.5 = 1.7 million tons per
year one designs rolling shogs consisting of finishing wille, “>r rxeuwple, euch as 8 hcavy soc-
tion mill with rolls of a 650 om disumeter and e 350/250 combined prui~continuous secticn
mill. The mills s ationed above provide for the production o heavy and medivm structural esc-
tions, viz, beame, channels, angles and 80 on, narrow gmuge veails, sectlonn ard wire rod.

The n:avy sccti- 1+ mill rolls all the caet hlcous and procuces hanvy o« “ions end billets
for the other aill.

To sanutacture ..ctions at the works of & 36 v.)lion. ! ruaual capacity the equipment of
the rolilng cacps incluces a continuous biilet mill ~nd cevaral finishing wills, such ss heavy
poction mllle, wrdium =ection mills, jobbing mills, rod mills. The annusl production of each

of them anounts io 0.4 - .7 million tens und cven more depending on the wssortment of the pro-
ducts.
It 15 pussible to ir i le snops for further procescing the rnlled products into the struo~
- .pe of the Lron wnd si-. -~ ks, They msy be pipe- and tube meking sbops, ahops for nsnufas-~
‘ing bardwars, chop: .0 produse formed .ections, shops for aj;lying metal and non-setal soat~
e, and 3¢ oon.

It nt Lae worke there is s.0p to produce sheet and plate, it is possible to comwkruct a

‘or menufgeturing electso-wi lded pipes and tudbes, The units to be installed are tow
-a0sen on the basis of toe requilrt d sssortment of pipea and tubss, It is possible to install
walts to produce pipes and tubes tio dieweter of which ranges from 6 to 1,400 mm and which are
intended for diffcrent purposes, suct. as for main and distribut.ng pipelines to transport oil,
wete: wic 80 on, structursl pipes for .eehanical engincering, etc. The units cean weld from 20
to 800 tLhousand sons «!f pipee and tuber annually, depending on the assortaent.

Seanlcss plpes end tubee which ay intended for heavy duty in the petrolsum industry and
in machanical engineexing, tor exemp! or drilling, for pumps and comprecsors, for bodlers,
for ball-berarings are manufactured a. - . tube mills. The latv.r are usually installed at the
works whers there is & possibllity to supply these mills with round billeits having a diameter
of 80 - 350 um. Tubes having & dismeter of 30 - 400 mm can be rolled at these tube mills., The
capacity of the tube mills 18 from 100 to 400 thousend tons of secaniess iubes a year.

Tube and pipe production can also Ve establishud at speriel tube and pipe manufacturing
works which Teceive the necessary billlets and skelps from other works.

At works where flat-rolled products are produced it is expediany 4o build shops to menu~
facture formed sections which may partly substitut: rolled suctions.

Special equipment may be installed at the works to manufncture wire, wire ropes, wire
nets, nails, nuts,bolts and other hardwareo.

Giving prelerence %0 bullding integrated iron and stesl worke vith coke and blast-furnsss
shops in the years tc <ome, ooe shoula not uxclude the possibility of utilizing some other
technological cycles fur the production of ferrous ataln,

The fact i> that in :any countries cokini ccile are unavailsble while natursl gas, liquid
fuel and diffar-ut types ¢ non-coking coals are svailable. Under these conditions when the de-
aand for metal .5 relsiivelv ssell the countries have to give up the idea of constructing
vlast=furnaces end turn Lo < uveting Arom and stesl works following the new, odkeless technolo-
¢ “al cycles,

-
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Bost of She knowmn proces:es may be divided inte two STOWps whick differ in the type of
the utilised fuel-reduser. Mus group is charecterised by the utilirzation of naturel s and
e produsts of its comvers . am with OXygeu, steam or carbon dioxide. The other gToup is oha~
recterised by the utilisat on of verious solid reducers.

The reduction of iror with gaseous fuel is mainly cersied out in shaft furascss or Teo~
borte, while the solid fuel is utilized in rotary furnsces ss well as it low-shaft furnaces
and electric furmaces,

The processes of the firat group result in produsing sponge iron which is ‘n sany cases
uelted in aro-furnaces. Spoige irom is elso produced in rotary furnacee wfter subjecting the
reduced product to magneti. separstion, Irom ie produced in elertric furnaces,

At present rhift furmaces applying natural gas 1re undergoing pilot teoting only. If com=
yered to retorta, shaft furnaces cean encure highsr produccivity and s lower consuuption of ng=
tiil ges and the converting reagent, such ae steam, axygen. This fack predetermines their po~
taial edvantages snd makes it poseible to Supposs that in the future they wil) be used om a
larger soale in industry.

The producticn or sponge iron cag bLe establiehed when using @olid fuel as & reducer. The
process carried out in rotary furnsces may be considered to ba best prepared o be used on an
industrial soals.

Klectric fumsces consume a rreat amount of elsctric power which squals to 2,000 ~ 2,800
kwhr per one ton of iron. Therefore i the couras of the Llast years greater attention has been
paid to constructing electric Tumae-: sing pre-hested snd pre-rvduced chargs. Suoh practice
makes it poscible to lowar the cons. . Liom of electric sneTgy down to 1,000 - 1,500 kwhr per
e ton of irom depending on the degree of pro-reduciug and the capacity of the furnace. Yhen
rofary fumaces are used for pPre—heating snd pre-reducing the charge, the efficiency of the
slesctric furmaces almost doublas.

When solving the probles of the $xpedisncy to estzbliab anc develop tho natiopnal or by o
$lonal iran snd stesl imdustry, there arime cortain difficuitios in choosing the criterie teo
dstermine the economic profitability of constructing metallurgical works, It is ususl to oal-
culate the profitubleness of the works, to compare ths specific oapital investaents with thoee
i similar enterprises in other countriss, to compare the sxpectsd cost of the local metal
wish the level of world prices, to caloulste tbe expected savinge in foreign owrrency snd se
o0, If these calculaiions show that the capital investmente in couatructing wmetallurgical, ore—
oad coal-mining entcrpriess sre quickly or relatively quickly justified by the sconomy in the
sost price, then there is no doubt that the establlshment of the nattonal metallurgy is sxpe-
dient from the economic point of view. In sany ceses, however, the calculsted econumic charmo-
teristice of constructing and operating metallurgical worke du not show ey advantages or show
that the nstional production of ferrous wetels cen be esiablizhed ocaiy when the costs exoeod
the privces of imports.

At firet sight it sowus that in the lstter casc <lie country which decides to comstruct an
iron and steel work: will suffesr losses in comparisca with importing metal. In this connection
ve should like to drew your sttemation to the following fect. The couet of tiae primary ferrous
wwtals, i.e, without machining thes and without the expenses on casting, comprises a relative-
1y umall share of the tota) cost of capital comstruction und machine-building. The expsriense
ot he UBBR saye, for example, that the cost of the primary ferrous metals amounte to 510 pot
of the total coet of the products ci the machinre-butlding indussry.It means that if the cost of
Bata) becomes 20 pot higher than the level of world prices, the cost of the products of the ma~

ohine~building industry incresses but by 1 < 2 pot, sll other faotors remaining wic hanged.
If oue Sakes into oonsideratioa the fact that Bachine-building and metal-working are, es
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a rule, highly profitahle draaches of nationsl economy, ong comss to the comclusion that even
"hen the cost of ferrous metals rises very considerably, the economic profits geined in the ma~
chine industry may completely Justify the extrs sxpenses for the production of ferrous metals.
These factors muy datermine thet economic soundmess of conmtructing domostic setallurgical
works with relativaly low economtic charaoterictice.

Bearing this factar in mind, when proving the expedieacy ot establishing motallurgical pro-
duction, it is expedicnt to Aupplement the economic caiculations for the metel producing branch
of industry with toe cai.ulation oi the expected profite gained by the muin metal consuming
tranches of the trdustr; ¢ the coualry or the regiem. Such calculations and such a way of
solving the queatior of toe sxpediency of sstablishing ferrous wetallurgy csn be beat renlized
whon stele firma wnd grvorme antal vodies of the interested countrieas participats in it. It
clould be noted Lhat iron a.q etesl industry i{s rather o capitsl-consuning end material-consum—
inp brench of tudustry and the industry dewmands comparstively not 80 neny workmen.It is, how=
2ver, poedible te establish rather labour—consuming branches, in particular the machine industry,
st . haais of the use of ferrous metals, which will lead to drewing lerge mssses of the popu-

.

ir'l i of the country into indusiris! production,

Thus constructing ntegrated iron snd atesl works is most vxpedient when using the classi~
cal technological cycie which includes cakke and blast-furnace shops. It msay prove ecaonoeically
souwnd even when the cost of localty procuced metal exceeds the level of world prices.

4, p_and rent Froduo§ion of £ B_the Devs uD

At the beginping of 1965 more than 1.5 willierd people, 1.e. 86 pot of the total world po-—
pulation, lived in the developing countri s whioh occupy 50,7 pet of the whole territory of the
;10bo.1/ T™ia creates good prospscts for a considerable growth of the demand of these sountries
in ferrous metals and of the market for che latter. In 1950 - 1966 the iuoremme of the popula~
tion of the developing countriee smownted to 42 pot, while that of the world Dopuletion was op-
1y 37 pct. In other worde the rate of the growth of the population in thess countries !s higher
than that in other oountriss. ALout half of the world resources of iron ore is comcentrated in
these countries and in Nany cases the quality of the ore there 16 better thar thet of the ore
fowd in industrislly developed countries. The distribution of the iron orc deposits and the
scale of ors extraction are characterized by ithe following dete?’

s r:aluazz:saanuauxs.::-a::ats::z:::x:za-:::z::::;:u
t Res o 1 Qutput ogf rining
Ragtona t x 107 tons H x 1 tons

t sotal 1 proved : 1950 g 1966

™o developing countries oft

latin America 87 13 5 9
Asia and the Far Rast 27 1 4 37
The Middle Fast 1 e . 1
Africe 18 ) 6 35
Tutal 153 29 15 132
Porld total 288 % 602 614

L WIS aze mas EIZICRIMERND

1/ The MBBR Central Statistical Board, The National Economy of the US8R in 1965+ 1966,p.82,
o “E/c‘!hetli.nut? g! gooio ‘og :ball{S?g. R:l A].‘L-Un‘il.ou Geoloﬁc.l Fund, lg.noul Resources
ountries of the Capitnlist Worl: ap ist sand Develo Countries) at the Beginni
of 1”7. 1%3' P ﬁ"‘-“s. » s € ne
r
1

U.BN.0. Quarte Btatistical Bulletin of the Buropean FPerrous X tallurgy
¥o. 3, p. 8. 1b1d, 1967, No.3 p.A. . ¢ » Gonova, 1935




A8 seen from the sbove figures, in the courss of the last 16
oxFe in the develoring countries rew more repidly than thet
the sbare of the 11 ore minir | in the developing
world sotal in 1950 o %0 21.5 pct 1n 196,

The dsveloping couatriee occupy the lvading piace in tre wo
sdurces of oil and naturgl ¢3. They possens 85 et of ik
48 pot of those of natural an, /

The uge of natuya! 4y tuel o01) and hycio

4

Yoars the minisg of igon
the whole world. as a resuls
countries increased from 6,4 It of She

id in resgect of their g~
¢ world total resources of 0il and

1.8tric power enabled a.gs develnping count-
ries to partisll. comaencs e for the shrrt ige of soal. The rercurces of conl in the developing
countriee smount to about - ¢t of the world total and the quality of cogl is, ma a rule, ree
lativaly low,V/
1t 1& nacoesary to -, that the natural resourcss of dewsly

vory badly and the rvo.surces ney be considersbly preater. But oven with our poor prospec ting
< the paturs! esources of developing countries i1t 1a wite obvious that there are favourati
poo nenditime for a considerani development of metellurgloal produciion in the developing

v ..ries, The present lavel of & a development of the iron and steel industry in these coutries
is, bowever, vary low. Thus on tua “asis of -the datu wvailable to the Btool Committee of the
Boropean Boonomic Commiseion of thr L ited Nations Orgeniuation the following tuble of the

' ‘production of steel can be complied relegtiag the share of the drveloping oountries in the
world totl.llzl

plog comtries ars studied

e

AR LBE CMT T JEN e B £ TRm R

1 Bteel Production, x 10° tons
1.3950  r 960 1 195

The developing count. ies 2.8 9,3 17,0
The world total (minus the
Chinese People's Republic) 190.9 228.0 444,0
The share of the developing . ,
countriee, % 1.5 2.8 3.8
e 3 TN ME W = 2mx L B} L L T '“--m'

In the course o~ 15 years the smount of steel produced in the developlag countries in ~
o80ased but by 14,2 nillion tons, while the worla production of stesl increased by 253.1 mile
dien tons for the sac. period of time. In 1965 tbe ghare of tho developing sountries im the
world production of strc) amnunted omly to 2.8 pot whily the population of these countries
comprised 46 pct or the vhol . populatior of the iphg,

In 1950-196% the -nm; 1 rate of growth ci tue production of steel in the developing
coumtrion was 12.7 pst whi' s that of the v-rlg4 arounted to 5.75 pct, In gpite of the fact
that the former in 2.2 tiy.. highe: than the latger such & relaetively alow tempo of out-
stripping the industrinlized owntries in the develoment of iron and ateel industry can be
hardly sccepted as sgi;- - Goxy.

The group of . ‘voloping countries inciudes approximetely 80 countries being at different
ntages of 'ndusipria) development. Thens countries lie 1 the Bouth-Eset Asia and the Par Bast,

2 the Kiddle Bast, ia Africa anc tn Latin Amerioca, Only nuout 40 developing countriss have
i:.4 sod steel works.

Y/ MBC of UNO. Comsittee for Fer- ous ™ tallurgy. World Trade in Steel md the Demana
for Btasl in Devaloping Countries. ¢h. VI, Beptesber 11, 1967, p.1a,
o 2/ 1b4d, p.7.
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T™he ievel of development and she output of the metallurgical production in there somad-

108 vary very greatly. In sost .f the developing countriss the iron and stsel imdustry is repre~
ssnted by small nop-integrated works with staelmaking and rolling or only relling shope pro-
ceoseing importod biilets, It :. only in nine developing countries that integraded irom and

steel works bave been constrited. Of the 23 integrated irun and steel works six are in India,
8ix ere in Prazil, four are in Mexico, two are in Argentins and the other five coutries have ome
worke earh,

In 1965 of 17 wiilion trus of gteel produced in the developing countries 14,7 williom tons, .
i.0¢ B85 pct, were produced in Lhe following seven countries: India (6.4 million tons), Bresi)
(5.0 million tons), Mexice (2,9 millicm tons), Argemtina (1.3 million tons), Vivesusla (0.6 mil-
1io tona), Chili (0.% million tons), the U.A.R. (0,4 mililon tons),2/ Consequertly all the .
other 33 developing commtries posasesaing iron and steel works produced ‘as much as 2.3 milliom
tent of steel, in other words only 0.5 pot of the world totwl, kach country produced on the
aver- ondy 70 thousand tons uf et.=] per year,

In 1965 the ahere of the developing countries in the total cansumption of ferrous setals
mowted $0 7,2 pot. The per capite consumption of eteel in the developing countries amounts
to 20 kilograms a year, while iu ihLe tndustriaily developed coumtries it is as high as 800650
&ilogramn. In thim respeci the developiug .ountries consume nuch less steel than even the neen
figure for the whols world which equLls 142 kilogrm.y

Thus  in most or the developing cou ¢® there is no production of ferrous metals or this
produciion is carried out oa & very liot .. scale. It is only the first ateps that are being
taken to creste and develop irop and a1 . 1ndustry. The iast years are charscterized by
originstion of nmmerous projects of construciing new iron and steel works or developing the
existing ones,

In accordancs with various calculations and forecasts by 1975 and 1980 a considerabls
growth of stecl production ig expected in the world including tue developing comtrioa.v

Under these conditioma it is voxry ugeful to atudy and to analyze &ll possible vays of
dsvelopment of ti« iron sad steel industry in the developing countries.It is algo useful to carry
out technical and economie investigztions, geological prospecting, designing and ether prelieg~
mary work on a global, regional and national acale.

When analyring tine wayo of developvent of the iron and sieel industry in the doveloping com-
tries on & nationsi or , regional basie it ia nscessary that the principal pre-sonditians de
studied thoroughly and ¢vzluated from the economic point of view, The advanced experieacs of

end the technicel amd economic trends in the metallurgy of she world should alsoc be taken into
sonslderation,

5. Ik Development :f Nat. Noional Iros god Steel Induetry.
¥hen sclving ihe ques'ions conneoted with camstructing sstallurgical works e should
brogesd from the principic thui the national iron and steel industry ahould have she priority
in 1its estadblishment and woveloyment, as 1t is one of the most taportant conditions for the
industrial Adevelcpmont and economic independence of ghe dsvoloping countries,
Tt ies recommended that the developing countrics take sll the possible msasures for a
spesc’ development of thetr nationei iron and steel industry 1f tne countiries expect that in

1/ ‘b“. D|5
2/ iviq, p.8

3/ Prager laszlo. A fejlodo orszogo aceliparank helyzete. "Kulkerskedelea”™, 1987, p.11,
12, 3.

4/ EEC of UNO., Steel Cosmittes. The Worlq Market of Irom Ore. Appendix 3. The Output of
FPerrous Metallurgy 1in 1975 amad 1580., Se).. ey 3s 1962, p.16, 16-19,
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Sise future their national socnomy will . . uire ferrous wetals and 1f there are S0 Iegources
of fuel end irom ore and 40me econce :» ‘re~gonditions for it.

In this respoct the positive ex; .ience of India should pe noted. In India the national
irom and steel industry g mainly developed hy construc ting state-owned large iron and steel
works utilizin; the domy . t'c Tesocurces ol raw materiale wd fuel, Iron and Steel combines
have been constructed and put in operation in the towns of Bhilei, Durgepur, Rurkel. Work im
being carried out to ensure A further conside:able increase of the output of these comb ines,
Another lerge iron ana 8toel combine is under construction 1n the town of Bokaro,

In Mexico {ra:: and itmel industry is alge being developed on tho bagis of us1l wving the
local rescurces ot :aw waterinls and fuel. The largeat iron and steel works in Me.:ico belongs
to the state-ownea company of AIMBA. Measur:s are being takern to Constderarly increase the
output of thie works.

The construction of a stutewowned integrated iron and .t- <1 works has been started in the
town of Isfahun in iran. The loesl luposite of iron or., and ooking coals will be utilized there.

In & numbor of d8ve.0oplag ~ountriee 1t ig ecoromically sound o develop the national iron
and gteel indusiry even if gom: principal pra-conditions are not avallat.le in the country. Thus
& large complex of metallu. lcal snturprises ig boing oreated in the town of Beluan in the
UehoRe on tho Bsiia of [ dsporits of iron ore altbough there are no flelds of coking ocoals
in the sountry.

The same cituatic. s ip Algeria where a state--omned iron snd steel works fe beirg oonst-
Ti.3%ed in the tw. of Ammaba, Ths iron and steel industry of Argentina is completely based on
1’ locsl irca ore and imported ‘oking ocoals. In Braxil 6C pct of her 1ron and stoel industry
rv .e% B She import of coking coils while utilising the local 1iron ore.

In order to incresss the acon 1o profitableness of the national iron and steel industry
1% is necsssary to take tnto account buainess relations with foreign countries, Thua, for
exsmple,it is more oxpedient to import some opecific types of rolled Products into certain cows-
triea. Jdove we mean such rolled products ag wheeols, tyras, rolled exles, H-beams, gome Lypen
of gections mnd fiat products which, u-der the conditions of aspecialization, {t {r no: expoedi~
et to produce at the local works dus - very limited demand tor them.

In conaeotion with working out p! tor the devslopment of the national iron and steel
industry in sha developing countrie: ' 4 interesting to cite tha experiency of economio,
seientific and technical cooperation of trs countries which are members of the Board of Mutu~
al Boonomic Aunistance end participanta in .he work 0f 1ts standing committee for ferrous me=
ballurgy. This committes has been contributing to the development of the irun and Steel industry
in the sesber-countries of the Board of Mutual Beopomic Assistance for longer thap a decade,

the Burcpean countries of Paople's Denocracy inherit-d from capitalism 5 poorly developed
and pertialy destroyed iron and steel industry, (n Bulgariu there was practically no iron
and steel industry,

It was necessuary to restere the industry of the Dember-counitrise of tne Board of Mutual
Bconomic Aesistance which was dagtroyed during the war, Then it ¥as nacecricy to effect so~
cialist changes in tho naticnal soonomy of these countries. The.a inctors made a repid deve-
lopment of the fron an.i gtee’ industry onc or the primery tsrks. It each country nas tried to

#0lve the probies indep-ndently, it would have taken more time and s considerable amount of
funds.

solved through economic coc ‘eration. The Statute of the Board of Mutual kconomic Assistance

defines that “ecopomic, scic %1P1g and dechnical cooperation of the member-countriee of the

Board ia earried ocut in o -ordante with the prineiples of full oquality, of respect of the

s vereignty and the »a.iomal Antereats, of sutual profitableness gnd of comradely mutusl age
-1l -
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sistemce™. These principles as well as the main principlss of the intermasional socisliss
division of labour adopted by the Board of Mutual Econemis Asstetence are the guiding prin-
oiples in the work carried out by the bodies of the Board of Mutual Economic Assistance come
cerned with ferrous metallurgy.

The economic,scientitic and technisal cooperation of the sember-countriss of the Board of
Nutual Esonomic Assistance in the field of ferrous awtallurgy is carried out on the basis of
suitilateral and bi-latcral agreesents in & grest number of ways. They include granting cre-
dits, mutual assistance in designing, constructing and reconstructing metallurgical entere
prines, supplying setallurgicsl =q.ipment and sazsistance in its installation, setting up snd
maste ing, supplying metallurgical raw materials, coke and coking coals, mutual supply of
rclled preducta, pipes, hardware and other types of motallurgical producés; mutual exchange
of experience on a wide acale, Irce infcrmation about the latest achievemeamts of science and
techmique; joint performance of scientific emnd technique investigations; training persounel
and 80 oan.

The Soviet Unlon his helped the member-countries of the Board of Mutua) Kconomic Assig-
tance to develop their own iron ore depo- . And besides that svery yeaxr the USSR conside—
rably incresced the deliveries of iron .: .0 these countries. This fact made it poesible for
some soclslist countriea which heve not ot rieh deposite of iron ore to cut down the capital
invsstments in building expensive mines and benefiostion enterprisea at small dispersed depo—
sits, The Boviet Uniom also lncoresses the deliveries of mangansse ore, iron and ferro-slloys
to the mamber—countries of the Board of Mutual Boonomic Assistance. Poland, Czeaschoalovakia
and the Soviet Unlon supply coking coal and aoke to Bulgeria, Bungary, the German Democratic
Republic and Rumenia. The member—countries of the Board of Mutual Economic Assistance maks
oonsidersble reciprocal deliveries of rolled products, steel pipes and tubes and hsrdware.

The iron and steel industry of all sember-countries of the board of Mutual Economic Age
sistance and of Yugoslavis has scored great suscesses. in 1966 the amount of steel produced
in the member—countrioe of the Board of Mutua! Economic Assistance reached 127.8 millim Soms,
in other words it was mwore than doubled in the courss of the last decede.

kately Tugoslavis has been taking an active part in the work of the Boerd of ¥utual Boo-
nomic Assistance in the field of iron and steel industyy. Taking into scooumt the output of
steel 1n Yugoslaviu the figure for 1966 exceeds 129 milliom tams. If ix 1960 the sbare of the
sember-comntries of the Board of Mutusl Bconomic Assistance in the total world produwtion of
steel amounted to 18.7 pet, i 1963 it insreased up 0 26.1 pct.’/ In 1966 tae produstics of
rolled products in the membei-countries of the Board of Mutual Beomomic Amsistance resshed
87 illion tons which coaprises 25 pet of $he total world production ageinat 20 pot in 1968.2

At present the meahor~countries of ths Board of Mutual Economic Assistance on the
whole meet their demsnd for rolled products by their domestic production. Bincs 1962 their
expor® of rolled products to the third countries exveeds their import. Thus in 1966 their
sxpor- exceeded their import by about 2.5 sillion %ens.2’

Plans for the development of ferrous Mtallergy up 0 1970 as well as suggestions for

the 1971-1975 period bave beean worked out by the member—eountriss of the Board of Mutusl Boo-
nomie Assistance and Yugoslsvis.

1/ V.B. Khleboikov. International Conneoiions of the Soviet Perrous Metallurgy and the
Teolmological Yrogress of Perrous Metallu:rv in the meabor-countriss of the Board of Mutus)
Reonomic Assistance, the "Stal™ Jourmal, 1167y W0,10, p.875.

2/ Izolov, Deputy Cheirman of the C.uncil of Mimisters of the People‘'s Repudlie of Bule
geria, Chairman of the 34th session of tie Exeoutive Committes of the Board of Mutual Econo=
mi¢ Assistence. Answers %0 & correspondent, Somemicheskays Gaseta, Nay 1968, No.21, p.MA,

T e R A i gy gt



I% 10 also necessary to mention the “Intermetall” organization the
Wy be useful for the developing couatries. The nembers
Beagary, the Oerwsn Demacratio Republic, Poland, the USSR and Ctechoslovakin. The aim of "Ip=
termetall® is to strengtaen the cocperation of the member—countries of the Board of thrtusl
poonomic Assistance in developing their production of rolled products,

Before sotting-up this organ:sation the axohange of rolied producte Letwesn these ooumbe
*ies was carried out ou the basis of long-term trade sgreexzents. It gsomet imes happened that
S0me countries had a surplus of some typss of reiled products while experiencing shortage
of other types not envigumed ir the agreement. “Intermetall” ombines the long-term obliga~

tione with emergency delivapic. over and above the clan and finds sdditional poseibilities for
the production and eale cf + lled products.,

The states participstir. in "Intersctal ™
the dasie of the ssivemen’ for

experience of which
of the orgnization are Bulgaris,

cearry out the deliveriss of rolled products on
8 quarterly exchange. Bince 1965 wholesale sxchanges sre regus
larly established every thvee .nths end the volumes of deliveries of certain types of rolled
pro@ucts are agreed ujon duy -Lg these mestings,

The specimlization of rolling maille and the tevelopment of cooperation between the irém
snd eteel works c! the member-countries of "“Intermetall” nake 1t possible to load she rolling
mills more sffectively. Acoording -7 the caloulstions of Rungarisn specialists the outpus of
the .. ite in operetiom in Hungary, .>land and Cgeohnelovakis will incresse ss such as 3=7 pot
sud the 0oet price will decreass 0y 4-5 pct a6 & result of spccialisat!m.1

€. Zhe Development of Iron egd Ste Stec! Industry on s Regi-usl Basls.

Amon;, the developing countries ther: awe Rany countrics in which for some ressco it is
imposaitle to create the iron acd sterl ir.ustry om a national basks in the near future. In this
camection it is neceasary to take into wecount the low demand of the sarket end the relative—
1y small population of many countries. & 'a, for example, sxcluding India and the U.A.R.
which heve their national iron and st. . - aiustry and excludiag Irag, digeria, Nigetia, the
Milippines, Pakistarn and Indonesis the arc 52 more Geveloping countries lo Asia, the
Middle Rast and Africa. About 320 million people live in these 5¢ countries or in other
words the aversge for each country amounts to about 6 million peaple. At firet light it seems
there are difficulties comnected with the transportation of raw ssterials and fuel over long
distances, Thoss, however, should not be in the way of realization of various projects of
cooperation thanks o the modersn development of means of trensportation.

In this cese it 1 promising from the esonomic point of view to construct setallurgioal
enterprises an s rogicnal basis, 1.e. Jointy by a group of countries of the Ziwven region
which 40 not produce snteel. The ccnstruction should be carried out under mutuvelly edventege=

Ous conditions and be #:ibjecs to the approvsl arnd participation of the governmemss of the
Antereated countries.

Buoh i form of the *‘rternsiional division of labour .3 economie integretion will enabls

the developing countries t> mclve a ausbsr of proLlems. They will be able to speed up the
procese of tteir economic dcvelopment either directly or indirectly: they will be abie to a
certain degrec to widen the:: domeatio mnirket which is rether linited at present; they will
be able to centralire thelr iLone capital repiurces and to use them more eflectively; they
¥ill ba able to coordinoie the solume of industrial production and the tremds of its deve-
lopment with the requircrents of the development of the whole roglon which embreces several
countrise and with the noeds of the population of the region. The feveloping countries are
seking the first eteps tn attempts to coordinute their efforte in the fiel, of industrial

1/ A.Bubkov, Mester of ecomnoric sclences, “To-=day of 'Intermetall'™ . The "Neshdunarcd-
BAYR Shisa” Journsl, 1967, No. 7, up. 146=147.
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dovelagment. They txy to join their rescurces for comatructing separats large saterpriose
which noue of the stades would bDe able ho construct alone. Nstablishment of ecomonic commm~
‘nities offers great possibiiities for a stable mnd well-balanced economic develupmsnt of the
nember—oounties.

The suscessfui construction and operatimn of the "Dru aba" (Frieudship) oil pipe-line
can be cited as an sxamwle of rexional ccoperation which may Le useful for the developing
countries, The pipe-lins was constructed and iz aperated by tvhe memver-countries of the
Board of Mutual Sconomic Aselastance, viz. tae Uluk, Hunsery,(zecnoslovaria, Poland and the
Jerman Democratic Republilc.

At present in moat of the developing countries the lotsgration processas in the field
of irvon and stecl todustry are at the initial stage of investigatloas o establish the ex—
pediency of sanguiructing iron end sheel works in <ertaln regions frem the economic point of
view, In thia case it ip posrible %o evaluate varlous projects of the volume of the output
of the irom &ud stcol works, of its composition, eperialisation end location. Thus, it is
posaible o construct an inicgrated tron end steel works in wse of the member-countries of
the community. There may be rnother vereton wiea only the main metaliurkical shopn, i.%, Ghose
for the production of iron end caating ~%es) aiab? snu Pillets,are locatad fu cne €ounbry which
hns Tew materisie snd a gosd system of Lounmportetion, Thep the sncps for rolilng sections mnd
flus producta, for further processing and for asuulsciuring herdware dre constructed in thome
countriss wneve the corguapcian 9f certain types of rolled products is the nighnat, The ques~
tion of bow ko emtsvlian the production cf rolled produnte May be solved in a number of weys
depending on the apecializetion of the shops shicn can produce Flats and/or rections,

The noncentraticn of “he production of ssctiuns mllowa for lowering the cost of metal
acd gt tbe seme time it ip posgidle to Ptulld rolliny shops in a rwmber of countries becasuss
section mille can work econcmicaily profitable cven lf their capmcily is relstively smally
certainly, a' e larger worika “heiv chnsracterictice woule be better. {n this cess ‘here sppears
& popaibllity to estuvlisd meteilurgical productlon in severs] seamber-countries ol the commumity

As it hus %een notsd 14 1s more difficuls to solve the guestiodb of the mpecislizwd pro-
duction of strip, suset and plate, Boaern continuone bot-strip sills have a very nlgh capaci-
ty and consiaerabie sconom'c sdvantages over reversing atrlp stllse. There are nlso verlous
wayas of eolving %ne gronlea of bullding ccoid-rolling shops, alfferent shope for grotactive
cdating end shope for rolling nerrow strip.

The provess of intagrstion 1w wery 4Aifficuld. it Ls necessary L0 overcoas, in particwiar,
the difficulties which may w#:1ise hi & resull of differsaces ln Lhe levels of economic develop-
ment of the varlous colmtcies iptendlag Lo form 2 comounity.

All thwes apd other jueestionr rhould be uolved in tie course of detailled investigstions
with due consideration to ths iocal comdatious.

At the sams time oge shovii pot sxvlude the posgibility of comstructliog iron snd steel
worke in the countiries lying on the shores of scas wud oceanu, aluuougu sufficient resources
of iron ore and ~okiag noal wmny not br mvaltisble da taene counirien, If chey have couvenlent
aea ports spd if ic je poseibie to sbip rew matecialir and Iuel from olbsr regions at low
freight charges, ‘Ler construziing tron aad s%~el works in ticse countrics may prove Justified
from the econumic point of viaew. The experients of Jupan and ItvaLy la very instructive in this
regpect. In the course of the ir88% jears Libey have grently developed their iron and ateel in-
dustry using imposrted irom orc, sursp snd cuking c2sl. One ¢annot bLut wmeatiion the fact that
the developpent of sea Srausport and its relative chegpness ajlow the USA and Western surcpe
to aake u, the deficit of raw materials 0 & coaglderati- degree by lmporting high-grade irom
ore. At the same tige TLay oither have ceased developiug itheir own iron-~ore alning iludustxry

or slowed down its tompo,
- W -




Thus, the choise of correct and aconomically justified ways of developing the irem emd
ot%eel industry in the developing countries depends on the proper solution of predleme which
arg of both national and regional and even global character. 1t is this factor that explains,
in parsicular, the etuempts of the speclalised agencies of U.N.0. to establiah apecial groupe
of expert mutallurgists to study not only the waye of developing the nationsl iron snd stesl
industry of the developing couutriee, Lut also the ponsibilities for cooperetion o
of daveloping rountries in the Fi=ld of metelivrgioal production.

7 W_&M.&MWMMM
Sowtries and the Forwe of Aswistagce of industilaliy-Deve;oped Coupts

As it bam been coted, ln the develuping countries there gre

for establisbing and develosping th- i,y

{ a number

favourable pre— conditiome

afd #tees indusbry toth on e national and & rogiomssl
vasis. The yrecesa of eatalliishing ferprous matallurgy, however, regulres great ofnrte and

mobilisatlon of resourcss. It Lakes a ‘ot uf tige %o prepare the sources of raw saterials
and fuel, to demign and Lo build works and other Drojects, Lo trein the workers, techmiclans
and engloesra, Lo ovircome thy Limita'iuna ol the mariet ang to mak+ the latter slde esnough,
%o davelop the trunsport sysiem a:d 8o on. it Tequires iacge capital investments ns weil. Thim
Process can ve realized mns an integral part of the #=neral plan of industrialisetion, with the
Sovernment bodios obtligatorily taking Lart im it.

The developm-ut of b~ (13 and steel tuduatry 1a the developing countries i to a certain
degree affscted by the increasing compstition far aarketing She products of the tron and
steel ladustry on the worid market. Thig Toepetition becomes eapecially severe during the pe-
riods of depreseicon in the ipdustrial production of the capitsliat countries. ln the indugt-
rislly developed capitelist countries unlits of ferrcus wetalinrgical
1y work wnder capacity. Theas fastors affmct the intermnations sarket
affest not only the sconoei:a of the [oreous metallurgy
the proceases of establiahing and developing the (r
ries,

A1l these protleas of and difficulties Lo the devalopment of ine !ion
Be nolved and overcome Tor the wake of laproving the wslfare of the pecples and of ensuriog »
real edonomic independence of the developing countries. The questions of ecomomic justifica-
$i0n of copélructing metallurginal works are sxtremealy omplex. This is especiaily true when
1% 18 necessary Lo snelyze tae amsurtment of products, the speclaiization of the works and She
output of metallurgissl production, the cholce of the Aite [or the «#orks es wel ae the gources
62 supply ol raw aaterials any fucl. Taking the abave (nto considermtion 1t is ne esuary to
Prepare the initfal data on the uoures of rae asterinls and fuei am wail B ou the expected
wetal cansunption thorcughly aud 1n detali. Thic work should bLe dane bufors the bezinning of
Sbe preparation of the ianltial reports on the project sad the aore s0 Lefore the beginniug of
the preparation of tuchaical designs of tihe metallurgical enterprisee. [f those
Welleprepared, it way lead t¢ sxpenditur=s un juatified feam the economin
$0 aistakes in deslgning and constructing motollargical euterprigas,

Concrate roc

~aterprices systemationl~

of ferrous metals. They

in the capitaliist countries, but aleo

N oand etewi iodustry in the developing ceunte

and gieel industry must

date aie pot
point of view or avea

OMBAIIBLLONE 0N conSLIUCLINE new .ron and steel works and devsloping the exis—
Sing ones in the devoly, tng countrics can be prepaced as 8 resull of

prrforming specias work
and thorough ilnventigitiong carried out . & separate tountry or in 8 group of countries of a
sartain reglon,

It should De noted nere thst the succesns of reslizetion of any projecrs of either national
OFr reglonel charscier is to a tonsiderable Jdegrve dependent. on the suc-ees af the mobilizatiom
of efforts and internsl rescurces of the interested cowntries, on close scient fic, techmical
end scomomie covperstion sud wutual assistencs of the countries.
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A4S the seme tine the iadwstrislly develeped coumiries sheuld alee piay Sheir peeitive
role iR sone form. The VBGR, for exssple, rwnders the developing countries of Asis amd Afri-
o8 seendmic and technical Melp 1in constructing irom asd steel works in India (Bhilai, Bokaro,
Arkonams), in the U.A.R. (Heluan), io Aigerie (Anraba), in Iren (lsphatan), in Ceyloea, etc.

The spproxisate cutput of the lron and stael enterprises bLeing constructed in the deve-
loping countriea with the technique and economic azsisvance cf the USSR in cherscterizel by
the folloning data, militor tous a years

BIARBRBPEEBRTIAE IS AXERE SRS T FEERLN ATEIERATIAI LS T IS LA SLIITREESTIZ ZBUANTE S S USTITRAT INSSHDNEXN Sy

1 {ron t {tenl t FRolled products
Products
Regicas } a1e to bet are in 1iace to be1 wre in : are to bet are in
? Buil* fop . vationt PWIlt : spermtion?t bullt 10peration
Asia 7.6 2ok 7.2 ceD 5.9 2.1
Africe 1.4 - 1.6 - 1.C -
Totel Y. 0 2.4 e.8 2.5 5.9 2.1

SRR I AN AR S S AR AT RS LI AT LS TETENIENS LTSS T IERSUSFEARBEIIEZI TSNS ATEDINLISLS

The assistance rendersd Ly the Soviet Union in constructing mctallurgical enterpriesse in
the developing countries esabraces all tne “teges of capital constructiom., [t includes prepa-
ration of technical and economic justification of .upstructing Lbe onterprise, carrying out
proapecting and designing work, dellvery of a complets pet of the equipasnl necesmary for the
proJject, eending Soviet epecialists for readeving technical assistance in erecting the enter-
prise, instelling aud ad usting the aquipment and oje;sting the constructed units.

The Soviet Ynion rendsrs vechnical easeistance to the developing countries under tbe condi-
tiogs of clearing, of long-teim or commercial credits as well &s #ith payment in hard or national
eurrency.

In sccordance witn sined wreemesnts and with ectabliisned practice the foreigo countries
in most ceses repay the credite granted by the Soviet iniom #ith tneir traaitional exports or
with the indugtrial goods of their nztional enteririaes.

Tuis creatas & guaranteed stable zerket for their products. The USSK doee not demand that
foreign countries srfould obligntory repay their credits iu herd currency. “his fact is of con-
siderable importauce.

The economic and iechnicsl cooperation of the Soviet Union with the developing countrien
is aimed ot strengtibering the independent national economy of the young natione.

This cooperstion & hased on the equality of tne psrties, on mutusl respect for the nati-~
omal sovereigrity, on non-interference in the internal affairi and tukes intn consideratlon
the mutual interesta of both She parties concerned. The Sovio~t{ lnion doss uot strive to scqui-
re property on tne territory of the developliug countries ur to gaun urofite from thea. ALl tbe
projects which have been or are belpg cunstuiutted Wity Lue celp 0 tne Soviet Union resain the
propersy of these countries.
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