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Smrnary and conclusions 

The cbjectives of this study are: first, to analyze mini-steel plants 

as a tedmological alternative for developin:J countries that can penni.t a 

more integrated developrent of the iron and steel industry with other 

eccnani.c sectors, thus pn::rnoting a mor~ self-reliant industrialization in 

aa:ordance with the goals of the Lima Declaration and Plan of .Action; and 

second, to analyze the main characteristi ..... =. prcbleros and achievsnents of 

mini-steel plants in developin:J and developed conntries. '!he study inclu:les 

an analysis of data collected in a survey of 74 mini-steel plants in 

developin:J and develcp:rl coontries. 

Mini-steel plants are defined as snall-scale st&.:l plants that usually 

include an electric arc furnace for producin:J steel fran scrap and/or directly 

reduced iron (ORI) and ?.. castin:] operation. 'lhese operations may be integrated 

downstream with a rollin:J mill and/or upstrean with a plant for the direct 

reduction of iron. Sane mini plants do not include a rollin:J mill, while 

others oonc;ist only of a rolling mill or other operation for processin:J semi

finished prcrlucts (sa.u.s) :=-roduceJ elsewt~re. 

While in ueveloped camtries the capacity of mini-steel plants is new 

usually be~ 100,COO and S<X>,CXX> tons per year (t/a) and may be as high as 

l,CXXl,CXX> t/a, in developing cotmtries their capacity may be only 5,aXl t/a 

or less and is often beb-Jeen 10,CXX> anc 40,aXl t/a. 

'Ille advantcx:Jes of mini-steel plants are their relatively low investment 

cost per ton, their relatively short construction time, and the fact that 

they can be econani.cally ooilt and q:erated with a nruch smaller capacity than 

is po::sible with conventional technologies. 'lhese advantages have made than 

a useful alternative to traditional large-scale technologies in the develO(k.'d 

oountries that are major steel prcxlucers and make than an int.crcstinq 

possibility in t:1any cases for develop.in::} camtries, both for newcaners to 

the iron and steel sector a"ki for those that already have well-established 

steel iooust.cies. Much of recent investment in steel capacity in both 

dcvclqicd a11d dcvelopin:J countries has been in mini plants • 
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'Ihe 74 plants C011ered in the survey include a wide rarqe of sizes 

and a variety of types of plar.ts locat.ed in 23 developirq and 13 developed 

countries. 'Ihey a=e classified in fair main categories: integrated plants 

that include all qJerations fran the reduction of iron-ore to rolling finished 

products, sani.-integrated plants that start with steel scrap or DR! and prcxluce 

finished products, plants that prcxluce crude steel fran scrap and/or DRI, and 

plant;:; that prcx::ess sanis into finished products. 

A relatively high degree of integration CUJld be cbserved in both 

developirq and developed cour.tries bebNeen mini-steel plants and the 

oonstruction, capital goods :md petrolemt irrlustries. l\obre than 70 per cent 

of the output of all plants studied and 80 per cent of that of those in 

developi.n;J oountries is consuned daoostically. About three quarters of '.he 

output is lorq prcxlucts (rcxl arrl bar, wire rod, sections) ; the rest consists 

of pipes and tubes, crude steel and small percenta:Jes of castings and forginjs 

and special steel. 'lhe output of abcut one third of the plants is used entirely 

by the construction sector, that of another third by both the capital goo:is 

and construction industries arrl that of about 20 per cent entirely by the 

capital goods sector. 'lhe ootput of a further 10 per cent of plants is pipes 

and tubes used mainly for oil, gas or water, but also for equipnent arrl 

constructicn, and that of the remaini nJ plants is used for win~ for electrification 

and construction. 

:\fl analysis of the motivatin:j factors that detennined the establishnent 

and location of the mini plants stu:iied shewed that the most important factor 

was loc.11 danand, the secord was availability of raw matarials, and otheLs 

includ•..rl the availability of ski! led labcur, of capital, of infrastructure 

or of energy. 

'Ihe prc:blans enoountered by the plants studied included dif fkulties 

with s~lies of ra:N materials and energy, financial difficulties and problans 

with t.edmolCXJY. '!he areas in which plants were particularly successful inclu:ied 

the adaptation of prcxluction processes and equ.lpnent to local conditions and 

needs, the production uf hiqh-quality products that met n~tional 3nd inter

national stardards, and managenp..nt. 

Most of the plants studied had con:iucted or planned trainlrq pr01rc:mnes, 

includin:J technical trainil):J for engineers, skilled and unskilled workers, 

mana:;anent trainil):J etc. 

• 
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M:>re than 90 per cent of the plants stu::Iied in developin:J countries, 

as ... ~u as 60 per cent of those in developed countries, are interested in 

participatirg in technical co-q:eration activities. This is significantly 

more than the preµ>rtion of plants that have already participated in such 

activities in developirg countries, approximately 45 per cent, and also 

more than in developed C'Ountries, afPrO>Cimately 50 per cent. 

It can be conclu::Ied that mini-steel plants represent an important 

technolcqical alternative for developirq countries for establishirq a mo.r:e 

integrated developnent of the iron arrl steel irrlustry with the capital goods 

industries and other econanic sectors in developirq countries. 

It is essential to make available to developio:;J countries the necessary 

technolcqical, t!COl'lCJllic and other infonnation about the mini-steel route that 

will facilitate plan."'lirq the develq:mant of the iron and steel industry 

integrated wit.'1 other sectors of the econany and ::he selection of suitable 

technolcqical options that will pennii: this type of developnent, 
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Intrcxluction 

In the Lima Declaration and Plan of Action on Industrial Develcpnent 

and Co-operation, in which coontries declared ~eir finn intention of praooting 

the irrlustrial developrent of developing countries, the importance for 

developing a:xmtries of the full utilization of their natural re.;;ources, of 

self-reliance ard of an integrated and multisectoral awroach to develoµnent 

is anphasized.Y Ir. their efforts to attain these d:>jectives, it is stressed, 

developing countries shoold devote particular attention to the develq:rnent of 

basic industries such as steel, thereby consolidating their 2CC>l'l0llic indeperrlence 

and establishi.rg the indispensable basis for industrialization.Y 

In the N&r Delhi Declarationarrl Plan of Action, in which oountries strorXJly 

reaffinned the Lima Declaration and Plan of Action and their firm dete..."""lTlination 

to stren:rthen national industries as a furrlamental means to self-sustained 

and canprehensive eccnan.i.c arrl social develcpnent, the importance is stressed, 

inter alia, of measures to assist developing countries in ao::iuirll'lJ technolCXJY 

and ter...hnical kno.rledge as part of a strategy for their further 

industrialization.lf 

At the First and Second Consultation on the Iron and Steel Industry, in 

discussions arrl reccmnendations direct .d tcwards expandin:J the steel prcrluction 

capabilities of developing coontries, the possibilities of small-scale 

prcduction of steel ....eie already mentioned.!/ At the Third Consultation, the 

necessity was stressed of reducinj the costs of s~l projects by better relati1¥J 

the size of projects both to local capabilities and to markets.21 

1/ ~ Declaration and Plan of Action on Irrlustrial Devclopnent arrl 
~~ratioE_ (PI/38), paras. 24, 29, 49, 50. 

y Ibid., paras. 52, 58. 

J/ Ne..: Delhi Declarntion and Plan of Action on Irrlustrialization of 
Levcl0pi!'!1 Cq_mtrics and International CCM?peratio~ for their Iooustrial 
Dcvclc~ (PI/i2}, paras. 3, 48, 95-98. 

4/ First Consultation on the Iron and Steel Irrlustry, Report 
( m;v.f.'. 243/6/Rev .1) , para. 9; Secord Consultati~ l on the Iron and Steel Industry, 
~rort (ID/224), para.53. 

5/ Third Cnnsul!:.ation on the Iron and Steel Irrlustry, Report (IL>/291), 
para.Tl; "Hat~r use and treatment practices and other envirormental oonsitieratioru: 
in the iron and steel industry" (l'NIOO/I5.26:3), p.37. 

• 
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The reccmnendations of the 'Ihird Consultation on the Iron an:i Steel 

Irrlustry relating to the entry of new~rs into the steel sector anphasized 

the importance of making the most appropriate experience available to ner..1ccmer 

countries, of pranoting South-South as well ili:i North-South co-operation arrl 

of assisting these countries in establishing mini-steel plants.Y Durin:J 

the discussions at the Third Consultation it was stress.-:rl that t.1e lack of 

experience on the part of newcxmers was ..i major handicap and that it was 

therefore essential to provide better guidance and technical assistance to 
. 7/ newcarer countries.-

At the International Iron and Steel Seminar, organized by UNIDO in co

operation with Pakistan Steel Plant and held in Karadli, Pakistan, fran 

19 to 27 May 1984, UNIOO was requested to conside~ the preparation of 

guidelines relating to the establisnnent of small steel plants based on the 

mi1i-steel route, utilizing the kn:lwledge and experience of experts fran 

develC\)ed arrl developing countries in the preparation of these guidelines . .!!./ 
It was also agreed that t."lere should be a greater exchan:Je of infonnaticn 

amorqst developing ca.mtries arrl between developed and developing countries 
91 

with regard to experience in the construction arrl operation of steel plan':s.-' 

As part of UNIOO's prCXJrarrme to implement the various recmrnendations 

aiMed at assisting newcatv:?rs tc the steel irrlustry, in particular in connection 

with the examination of mini-steel plants as a technolCXJical alternative 

well suited to developing countries, a survey was conducted of 74 snall-scale 

steel plants - 50 plants in 23 develor-.in:J COl.U1tries and 24 plants in 13 

developed countries. The infonnation collected can serve as a basis for 

furth~ stu:ly of mini-steel plants and provide backgr0tmd material fer the 

preparation of guidelines on the establistment and ~ration of mini-steel plants. 

y Ibid., para.16. 

?_/ Ibid. , pan. 94. 

8/ International Iron arrl Steel Saninar, Karachi, Pakistan, 19-27 M..1y 1984, 
crmclusions and reccmnendations, rccamiendation no.I-!. 

V Ibid. , recmTrenda ti on no. rv. - 1. 
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1. Chjectives of the stuiy 

'Ihe recession in which the steel industry has beer caught since 1975 

has affected the developed market econany countries especially severely; 

they have suffered sharp reductions L-1 steel production, cuts in earninJs 

arrl e"en losses, leading to large-scale capacity closures and widespread 

unanployirent in the industry. In contrast to the trends in the d~1eloped 

countries, many developin:J countries anbarked upon a progrCl'l"lle of expansion 

in the late 1970s and early 1980s. HCMever, with the exception of one or 

twu countries, most notably the Republic of K')rea, they have not been able 

to carry oot these plans on schedule. Fa·-;00 with econanic and fli1ancial 

problems, many countries have had to delay or susperrl planned projects • .!£! 
In this context, the possibility of constructing gnall-scale facilities 

with a relatively l<M investment cost and short con3tructi.on time gairs 

particular importance for developinJ countries. It is with this in mirrl that 

the present stu:iy has been undertaken. The objectives of this study are: 

first, to analyze mini-steel plants as a technological alternative that can 

pennit a more integrated developnent of the steel irrlustry in developing 

COW1tries with other econanic sectors such as construction, capital goods, 

agricultural machinery etc., and make be+-.ter use of the availrilile natural 

resources in developing countries; and secorrl, to analyze the main 

characteristics, problems arrl achieverrents of mini-steel plants that have 

been established in both developin:J and developed oountries. 

2. Def ini ti.on of mini-steel plants 

Th .. - question of scale has lCD:J been considered a serious oostacle to 

the irrlustrialization of developio:J countries. Technologies available for 

transfer fran dtNeloped countries are adapted to the corrlitions prevailil):J 

in large industrialized count-ies, where there is a well-developed 

infrastructure, a large market, and where the cost of labour is high. 'l'hey 

.l.0/ W.T. Hogan, World Steel in the 1980s: a case of Survival (Lexington, 
Mass.:O.c. Heath and ~y, 1983), p.XV. 
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are 0ften based on ea::>rnn.ies of scale and therefore make dcrrestic production 

using these technologies in developing cotmtries with smaller markets uneconanic 

or unfeasible in many sectors. In the past this has 3.lso been the case with 

trad.itional technologies for steel production based on the blast furnace/onen 

hearth or basic o::-...·yqS'l furnace route. However, in t.11.e last ~ decades or 

so, tre small-scale production of steel has played an increasinoly ifnEx>rtant 

role in developed cotmtries. ll/ 'Ihis technolooy also renresents a narticularly 

pranising area for developi.n:r cotmtries. 

The increasing importance of small-scale steel production has been 

brm.qht about by a nrnt:Jer of tedmol<XJical and eC!)naniC develontEnts. rlhe 

prcx:luction of steel on a small scale in ''mini-steel plants" or ''mini mills" 

is b~d on a1 al ternati\ie route to the a::mventional blast furnacejb"l.sic 

oxyqen furnace route of iron-ore sreltim and steelmakincr. 'Ihis alternative 

route uses electric arc furnaces to melt scrap and/or sponae iron (directly 

reduCE<l iron - ORI) and convert it into steei. 121 

As is p:iinted out in the literature, it is difficult to aqree on a 

sin:Jle definition of a mini-steel plant. A widely accented deflllition of a 

mini plant is a small-scale steel plant that melts and refires cold metal 

(either scra!J or directly reducro iron (ORI) or both) in an electric arc 

f1.ITT1ace and casts it into billet or slab in a C'Ontim.nus castinq machine. 

11 . . ~:1.. • 13/ It may or !Tld~' rk°Jt carry C'.:t· ro l.Ilq operations on u:e saire s1 te .- In many 

cases a mini-steel plant al .so includes a direct reduction rlant at the sarre 

site for the rroduction of the ORI used in the steclrnakim pnx.""ess. On the 

other hand, a mini plMt may he a oon-inteqrated facilitv, such as a re

rolling mill, that uses seni-finished products as input.c; which it further 

processes into f inbhed products. \ollile in dc'Veloped COlll1tries the usual 

11/ See, for example, D.F. Barnett and L. Schorsch, Steel: UPheaval 
in a Basic Industry (Carrbri~e, Mass., Ballinqer, 1983), pp.B3-l03. 

12/ Sec: W.K.V. Ciale, "Ori<]ins and develonrent of small-scale steel
makin(j"", in: R.O. Walker (ed.) Snall-scale Steelmakirn (Inndon and New York, 
Applied Scien~ Publishers, 1983), pn.1-20. 

13/ ~., o.2. 
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capacity of mini-steel plants was between 50,CXX> and 500,CXX> tons per year 

(t/a) and is new between 100,0CAJ and 500,CXX> t/a and may be as high as 

1 million t/a, 14/ in developinq cotmtries mini-st-..eel plants may have a 

capacity as snall as 5,CXX> t/a or less and are often bet-Neen 10,CXX> arrl 

40,CXXl t/a. 15/ 

'Ille types of plants inclu:3ed in the definition of mini-steel plants 

given here can be classified in four categories: 

(a) Integrated plants that include all operations, beqi.nnioo fran 
tre reduction or sneltin;J of iron-ore to iron, t:hro\X?h cx:>nversion 
into steel, c,astirg operations and rollirq into finished oroducts 
(rods, bars, sections, flat products, tubes and pipes etc.) ; 

(b) Serri-integrated plants that start with steel scrap and/or 
directly reduced iron (ORI) as a raw material to produce steel 
in an electric arc furnace arrl include castirg and rollirq into 
finished products; 

(c) Plants that irelt scrap and om: in an electric arc furnace, but 
only produce crude steel cast into ingots or billets which is 
then sold to other facilities for rollinCT into finished products; 

(d) Non-integrated plants, sudl as re-rollinq mills, that use seni
finished products ("sanis"), Stich as billets O.L strios, as inputs 
and produce finished prodocts by rollirg and other operations. 

'Ihe digram in Figure 1 illustrates the operations that can be included 

in a mini plant. 

14/ ~-' p.2. 

15/ See, for exarcple, S.S. Sidhu, The Steel Industry in India: Prchlems 
and Perspective (Ne'W Delhi, Vikas Publisfo.nq House Pvt. Ltd., 1983), chapter 7, 
"Mini-steel rridUstry", pp.81-100. 
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3. Advantages of mini-steel Plants 

Mini pla11ts present an attractive option for many developinq countries 

where circunstaoces are appropriat.E:. sane of the advantaqes of mini olants 

are the followin:J: 161 

(a) 'Ille total capital investment required for a wini-steel nlant is 
much la.ver per ton of installed capacity than it is for a 
con\lentional route plant. 17/ 

(b) The construction tine can be nrudl short.er, as little as 2 years, 
in canparison with 4 to 12 years for a conventional plant. 

(c) Capacity can be detennined by the appropriate siz~ for the countrv 
or area cl"ld ther~ is greater flexit.ility of aperation tu ~ with 
demand fluctuai:ions. This facilitates integration with other 
sectors at the national arxi reaional level. 

(d) M:Xlular construction rr~.dnS that the size of an installation and 
the ranqe of products can be exparrled t.o meet increased demand; 
the range of different oµerations perfo~ at one location, 
rolling, castin:J, rrel ting, direct reduction of iron etc. , can aJ so 
be exnand2Cl as desired. 

(e) l-!:my of the Jperations and nuch of the expensive infrastruchire 
reeded by a conventional int.E:grated plant, su:::h as a sinterin:T 
facility or roal ccki~ plant and extensive transtort ecruiprent, 
are not required for a mj ni plant, which makes this a less canplex 
tedmolcqical rcute. 

(f} In general, mini plants have la.ver reouirenents in temlS of hiahly 
skilled ~-er and manaQ'enEnt exrertise, which has been fa.url to 
be advantageous in countries where there is a shortaae o! trained 
personnel. 

16/ See: 
pp. 5-6.'" 

S.N. Acharya, Mini-steel Ind~ (ID~.363/1), lJr..'100, 1982, 

17/ It was estimated in 1981 that the investJrent oost per tm of installed 
capacity of a mini-steel plant oonsisti~ of an electric are furnace nsil¥J scrap 
or a a:rrbination of scrap and srx:>~e iron, a continuous cast~ unit, and a bar 
mill could be as la.r as $350 to $450, or in specific cases even la..Br. '!his 
would rrean that the investment oost per ton of installinq a sani.-inteqrated 
mini-steel µlant is only 40 per cent of the cost of installir¥J an inte<Trated 
steel plant based on the traditional blast furnace/basic axyqen furnace route. 
If a direct re<luction writ that pnxluces s;:o!'X}e iron is added, thus makinq a 
fully integrated mini-steel plant, the investment cost per too is still only 
60 per cent r f that of an integrated steel plant based on traditional BF/BOF 
technolcqy. Ibid., p.19. 
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(q) The generally less crnplex processirY:J mite in the case of scrap
based plants can rrean la.ier srecific labalr costs. 

In general, many of the disadvantages of larq~scale pn'd"!.lction 

facilities, which often serve to counteract the possible eoorony-of-scale 

advantages, particularly in developi.r~ oountries, can be, at lea.st to sane 

extent, avoided by the ITDre eoorani:::a~ functioning of mini-steel plants. 

In the light of these advantages, for a developinq oountry that is 

considering the various fX'SSibilities for installin:J a steel rrcxiuction 

facility, whether the country is a relative newo:nier to the steel industry, 

is expan~ a small existinq industry, 01 is even a well-established steel 

producer, a small-scale steel plant may in many cases represent the ITDst 

favourable choice. 

4. Production of mini-steel plants 

\-bdd crude steel production was 663.4 million tons (Mt) in 1983. Of 

this total, developing r::ountries account:ed for 109 .4 J.Vlt or 16. 5 per cent. 

'!his represents a 100 per cent increase for developing camtries since 1974, 

when their production was only 54.9 Mt or 7.8 per cent of that year's total 
18/ 

of 704 .5 Mt.-

Just as it is difficult to provide a sinlle, gererally aqreed definition 

of mini ·steel plants, so it is difficult to provide a figure for the 

prqnrtion of world crude steel production +-hat is accounted for by mini 

plants in developinJ and developed crunt:ries. One problen is to ascertain 

the mJTber of mini plants "-Orld-wide. A 1983 fic:mre put the rn.Jlt>er of Mi.ni

steel works in the world at 260. 191 '!his includes plants in m::>re than 

50 oountries that ran:Je in capacity fran 30,CXX) to 1 Mt/a. While this firrure 

includes integrated and serni-inteqrawd small-scale steel plants that prcrluce 

reinforcing bars or other rolled prcxlucts as well as those that only produce 

18/ Steel Statistical Yearl:xx:>k 1984 (Brus~els, Inteillational Iron ~ 
Stt..">Cl--Ynstitute, 1984), Tables 1 a&l 2. 

19/ W.K.V. ~.ale, op.cit., p.8. 
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billets, it excludes re-rolling mills and other facilities that only orcx:ess 

semi-finished prcxlucts into finished products. 

'!here is a clear treoo towards an ir.creasin} prqx:>rtion of wurld stee! 

production by mini plants. For ex~le, while the qrarth ~t-~ of w::>rld crude 

steel production between 1969 arXl 1979 was approximately 1.8 p:::- .... "ent, the 

corresp::>oo:i.ng rate for production by the mini-st.eel route was 5.3 per cent. 
20

/ 

M..tch of the recent investment in new steel plants in larqe steel-procfucin~ 

countries has been in mini plants. In the United States, practicaly all 

new crude steel capacities are based in mini-steel plants. In 1980, 

approximately 27 per cent of the oroduction of cru::1e steel in the United 

States was in mini plants. in Italy 55 per cent, in Japan 23 oer cent, arXl 

in the EB: countries 26 per cent.3.!f 

'!he grcwth rate in developing countries is a::!\]Cllly impressive. India 

already has approximately 2.5 Mt of installed capacity in mini-steel plants. 

Other countrie~ whidl are installil'XJ or havr'? installed mini-steel plants, 

including facilities for the direct reduction of iron, include .AJ:uentina, 

Brazil, Mexia:>, Nigeria, Qatar, Trinidad arrl Tcbago, and Venezuela. 'Ihe 

projected figures for 1990 are that t-Exico may add arother 10 Mt/a capacity 

Venezuela 6 Mt/a a'id Brazil 4 Mt/a.
221 

5. Olaracteristics of mini plants 

(a) Types of plants 

As has already been pointed out, there is a diversitv of definitions 

of mini plants, both in tenns of size, and with reference to other 

characteristics. 'Iherefore the 74 plants included in the present stu:iy 

'lJJ/ IO,f\«;. 363/1, op.cit., p. 7. 
~ p 

21/ W. Korf, "'!he siqnificance of scrap and DR iron for st.eel 
production in the 1980s", '!he British Steel Maker. 

22/ JD;'Vr..363/l, op.cit., P.7. 



- 15 -

cover a wide spectrun of types and sizes and are located in all regioos of 

the world (see Table 1, p.34). 

'l\.'o thirds of the plants in the sant>le are located in developiBJ 

cam tries and orva third in devel~ countries. Of those in developiB] 

cam tries 60 per cent are in Asia, 25 per cent in Latin 1\merica, 10 per 

cent in Africa, and the others in the Middle F.ast and Europe. 231 Of those 

in develq>ed countries 80 per cent are in Europe and 20 per cent in the 

United States, Australia and New Zealarrl. Classified by type, there are 

4 integrated plants, 43 sani-integrated plants that pro:luce finished 

products, 9 plants that produce only crude steel (i..."1gots and sani-finished 

products, "sanis"), arrl 18 plants that process sanis into finished pro:lucts. 

The 50 plants studied in developin.J countries cover the four main 

categories of mini plants: 50 per cent are sani-integrated plants that 

produce finished pro:lucts, 30 per cent process sani-finished pro:lucts into 

finished pro:lucts, 12 per cent pro:luce crude steel that is further processed 

elsehwere , and 8 per cent are integrated plants. The regional distribution 

is as folla..-s: Africa, 3 semi-integrated plants and 2 plants that process 

sanis; Asia, 15 semi-integrated plants, 6 that produce crude steel and 

9 that process sanis; Latin llmerica, 4 integrated plants, 7 sani-i.ntegrated 

plants and 1 plant that processes sanis; Middle F.ast, 2 plants that process 

semis; and Europe, 1 plant that processes sanis. 

Seventy-five per cent of the 24 plants studied in develq>ed countries 

are sani-integrated and the rest is equally divided bebNeen producers of 

cru:le steel and processors of senis. 'llle breakdarm is as follcws: 18 sani

integrated plants, 14 in Europe, 2 in Oceania, and 2 ir_ the United States; 

3 producers of crude steel, all in Europe and 3 processors of semis, 2 ir 

Europe and one in the United States. 

23/ In this study Yu:Joslavia, which is a manber of the Group of 77, is 
incluOErl in the developirg countries and 't'..1rkey, which is a member of Group B. 
is included in the developed countries of rurope. 
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(b) Size of plants 

A disaggregation of t.lle plants in the stu:ly in terms of size reveals 

a significant difference between develop:in:J and developed countries (see 

Table 2, p. 35 and Tables 3~, i:p. 36-54). Nearly half (48 per cent) of those 

in developinj oountries have an annual capacity between 5,CXX> am 40,cm tons, 

another 16 per cent are bebNeen 41,CXX> and 100,CXX> t/a, 26 per cent are 

bet-ween 101,CXX> and 200,CXX) t/a, and 10 per cent have a capacity greater than 

200,CXX> t/a. 

'Ihis oontrasts with the pattern in the developed COlUltries, where only 

12 per cent of plants in the sttdy have an annual capacity of 40 :CXX> tons 

or less, 21 per cent bebNeen 41,CXX> and 100,CXX> tons, 42 per cent between 

101,CXX> and 200,0X> tons, am 25 per cent can prcrluce rrore than 200,CXX> t/C\, 

The average sizes of the plants studied vary widely bet-Neen the groups 

of developiI¥J cotmtries. 'Ihe average annual capacity of the 12 Latin knerican 

plants, 230,0X> t/a, is the largest, am next is the plant in a European 

developing country, with 170,0X> t/a. 'Ihe average sizes on the other continents 

are much ST!aller: in Africa it is 60,cro t/a, Asia, 50,cro t/a, am the 

Middle F...ast, 40,cro t/a. 

Plant size was seen to be closely related to the type of pla.1t. 

The largest studied were the integrated plants, all located in Latin 

J\merica, which rar¥Je in size =ran 150,<XO t/a to 650,cro t/a. 'Ihe sani

integrated plants stu:lied were of all sizes: 25 per cent are between 2,SOJ 
' 

and 40,CXX> t/a, 19 per cent between 41,CXX> and 100,CXXJ t/a, 37 per cent 

between 101,CXX> and 200,CXX> t/a, and 19 per cent larger ~ 200,CXX> t/a. 

'lhe processors of sani-finished prcxlucts tended to be snall, 55 per cent 
. ' . 

bet-Neen 5,CXX> and 40,CXX> t/a, 22 per cent between 41,COJ and 100,cm t/a, 

17 per cent between 101,CXX> am 200,<XO t/a, and only 6 per cent over 200,CXX> t/a. 

Ttle snallest on average were the prcrluoers of crude steel. All of the 
' 

ones in India and one in Europe were between 18,00J and 50,CXX> t/a, and 

only two located in llirope produced rrore than 100,CXX> t/a. 

f.bst of the plants studied in developin] countries (apprOKimately 

85 per cent) had plans to a-pand capacity or modernize or both, or had 

just finished expandirx; c;:iipaci ty. In developed countries, rrore than 

60 per cent of the plants studied ha:l plans for rocx:lP..ITiization or expansion, 
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altha.igh roost of these tNP_re for roodernization rather than expansicn, 

arparently a reflection of the current situation of excess capacity in 

developed countries. 

r-bre than half (54 per cent) of the mini plants in the survey have 

begun production since 1970. Forty-four per cent began producticn between 

1970 and 1979 and 10 per cent have begun since 1980. ('!he survey included 

one project that wUl start up in 1988.) Twenty-one per cent started up 

between 1960 and 1969, 14 per cent be~n 1945 ~n.a 1959, and 11 per cent 

before 1945 (the oldest began production in 1906) (see Tables 3-6, pp.36-54). 

Significant differences can be seen in the age of plants between the 

developed and developin:J cmmtries. For example, while 43 per cent of the 

mini plants in developed countries were built before 1960, in developin} 

countries it was only 17 per cent. 

In developed countries 30 per cent of the mini plants began production 

between 1970 and 1979 am 13 per cent between 1980 and 1985. 'lhirteen per 

cent started up beaveen 1960 and 1969, 17 per cent beb.Jeen 1945 and 1959, 

and 26 per cent before 1945. 

In developin:; col.ID.tries 50 per cent of the plants studied began production 

between 1970 and 1979, and 25 per cent between 1960 and 1969. Only 8 per 

cent of the plants have been built since 1980, a reflection of the 

difficult financial situation of ioost developin} countries. '!here are many 

fewer older plants than in developed countries: 13 per cent started up 

between 1945 and 1959 and 4 per cent before 1945. Specifically: in Asia, 

21 per cent of the plants were built between 1960 and 1969, 69 per oont 

between 1970 and 1979, but only one plant (3 per cent) since 1980. In 

Latin .Am:!rica, the avera:Je age of the plants is greater, 36 per cent were 

built before 1960, 36 per cent beb.Jeen 1960 and 19G9, and 27 per cent since 

1970. 'Ihe five African plants in the stu:ly were all built in different decades 

between 1947 and 1983. 
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(d} Technologies used and their soorce 

(i) Sani-integrated plants 

Fifty per cent of the plants in develq>inj cou:ttries incl\Xled in 

this stu:iy are sani.-5.ntegratoo installaticns. ronsistinj of electric 

arc furnaczs, castinj q>eraticns (in IOOSt cases continua.ts casti.n:}) , 

rolli.n:J mills, in sane cases forgin:J qleraticns, and variCAJS finishln:j 

processes {see Table 3, pp.36-46). '!here is a great diversity in the 

sources of techoology used in these plants, incluiinj Federal Re(xlblic 

of Gemlany, France, Italy, Japan, SWeden, SNi.tzerland and the Unit:Ad 

States. 

In develq:>ed CQ.Ultries, 75 per cent of the plants stu:iied are sani.

integrated plants, also consistin:J of electric..: arc f-i.1rnaces, castinj 

(mostly continuoos castinj), rollin:J mills and in sane cases forgin:J 

operatic.ns. 

(ii) Inte:Jrated plants 

'&o of foe foor fully inte:Jratf.!d plants included in this stl.rly, 

thP. crie in Brazil and the one in Mexico, whim have annual capacities 

of 240,CXX> t/a and 650,CXX> t/a respectively, use the Mexican Hyl process 

for the direct reduction of iron (see Table 4, p.47). 241 '!he HyL 

process uses natural gas as the reducing agent and thus its feasibility 

depervls on the availability and price of natural gas supplies, '!he 

S(Xnle iron which is produced by this process is then used as the input, 

together with scrap, for steelmakin:J in electric arc furnaces, The other 

technologies used in the Brazilian plant are Stein Surface, France, for 

the electric furnace, and Schloenann and Villares fran the Federal 

Republic of Germany and Brazil, respectively, for the rollin:J mill. 

24/ 'lhe other two snall-scale integrated plants which were stmied 
do notf it the st.aOOard cate:JOry of mini plants as they snelt iron-ore by 
the blast furnace route, both using danestic charcoal as a reducirv;i agent. 
'Ihe one in Argentina, which started production in 1945, has a capacity of 
170,CXX> t/a and the one in Paraguay, which will begin production in 1985, 
has a capacity of 150,CXX> t/a. 
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(iii) Plants that p:m:luce cnxle steel 

c:ne variant cf the mini-steel plant caicept is a plant that produces 

cnxle steel in the fonn of injots or billets. '!be installation thus 

consists primarily of an electric arc furnace ard either a contiru:us 

casti.n:] unit or other cas~ operaticn; there is no rollinj mi!.l i.1 

the facility. '!be cnrle steel plants stlliied in developi..n:J camtries 

are all in India aid use ci::nestir technology (see Table 5, w.48-50) • 

'!be cru:le steel plants st:OOied in develqled countries were located 

in Italy ard Sweden. 'Ibey used either cxntinuais castin} technology 

and prcx:luced billets whidl were sold to rollin} mills or cast in}ots 

destined to be used to p:m:luce forged prcxiucts (see Table 5, p.50). 

(iv) Plants that process seni-finished products 

'!his sttrly of mini-steel plants also incltrled non-integrated small

scale plants that use sani-finished pnxlucts (crtrle steel) p:m:luced 

elsewhere as i.nµJts and prcxiuce final p:m:lucts (see Table 6, p.51-54). 

The plants of this type incltrled in this stufy in developin:J camtries 

fall into t'NO categories. cne type are the re-rollinj mills that prcxiuce 

lorxJ products for ccnstruction, mainly bal:s. Sources of technology for 

this group are Irrlia, Italy and Japan. '!he other type of plant are 

those that prcxiuce pipes and tubes. '!he operations in these plants 

incltrle weldi..n:J steel strips or roil into pipes, threadirxJ the pipes, 

galvanizi..n:J then etc. While most of the plants processirxJ senis that were 

sttrlied were located in developirxJ countries, a few were located in developed 

countries as <Nell, both re-rollin} mills and a prcxiucer of <Nelded tut.in). 

(e) Raw materials and energy used by mini plants_ 
' 

(i) Sani-integrated plants 

All of the seni-integrated plants in developirxJ countries in this 

study use scrap as their basic ra:w material; of these, rrore than half 

(60 per cent) also add alloys and 3 (2 in India, one in Colanbia) also 

use directly reduced iron (see Table 3, pp.36-46). ~ile half of the 

plants are able to meet their denan:l for scrap exclusively fran danestic 

supplies (Egypt, Kenya, Philippines, Sri Lanka, Thailand, most Brazilian 

plants and a few Indian plants), the other half must supplerrent danestic 
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scrap with imports (roost Indian plants, Rep.Jblic of Korea, Co!ali>ia, 

Venezuela) and the Indonesian plan:: uses 100 per cent imported scrap. 

While India, the Philiwines, the Republic of Korea, Brazil and Vuiezuela 

use datestic as well as .i..fM:x>rted alloys,. the plants in Fqypt~ Sri Ianka, 

'lhailand an:i Colarbi.u. inp>rt 100 per cent of supplies of alloys, In a 

nll!ber of the plants in develq:>in:] oountries other essential inputs rrust 

be irnportErl. Bottlenecks in ~ these S\IR)lies can create severe 

prcblems. 

'lhe energy sources used by these plants, besides ele=tricity, are 

fuel oii (B:Jypt, Irrlia, II¥ionesia, Republic of Korea, Phili~>ines~ Sri 

Lanka, 'Ihailan:i, Brazil), prcpane gas (Replblic of Korea), liquefied 

petroleun gas (Philippines and Sri Lanka) and coke (Fq'fpt), 

All of the semi-integrated plants in develq:ied camtries in this 

st\rly use scrap and 40 per cent also add alloys as raw materials. None of 

than uses directly reduced iron (see Table 3, pp.36-46), While roore 

than half the plants are able to suwly their scrap requirements fran 

danestic sources (France, SWitzerland, United KiBJdan, Australia, New 

Zealand, United States), the other plants use both darestic and iJr\x>rted 

scrap (Finland, Greece, Italy, Netherlands, Spain, 5'Neden, Turkey). 

'!'No thirds of the plants that aa:t alloys to the scrap ootain these fran 

darestic suppliers, while one third uses imports. '!'No plants use also cnrle 

steel billets, one d.Tiestic and one imported. 

'Ille energy sources that are used by these plants, in addition 

to electricity, are natural gas (Finlarxi, United Kin:;Jdan, Australia, 

New Zealand, United States) arxi fuel oil {France, Greece, Spqin, 

TUrkey). 



- 21 -

(ii) Integrated plants 

As was pointed out, the inte]rated olants in the study are all 

in Latin .Arrerica (see Table, 4, p.47). 251 '!he plants in Brazil and 

Mexico use danestic iron-ore and danestic scrap as raw materials. 

'!hey beth use natural gas for direct reduction by the HyL pr'.:>Cess. 

'Ihe energy soorces used are electric, natural gas, arrl fuel oil (Braz __ l). 

(iii) Plants that oroduce cnxie steel 

All of the plants proo.1cin:; crude steel in developing countries 

that were included in this study are located in India (see TablE: 5, pp.48-50). 

Half of than use only drnestic scrap lN"hile the other half uses both 

danestic and imported supplies; one also uses danesticall_y produced 

ORI and one adds alloys fran danestic sources. In addition to the 

electric paver used by all plants, one plant uses oil as well, 

The plants producin:; cnxie steel ir. developed countries in the 

study, located in Italy and 9.Neden, use both danestic and imported supplies 

of scrap as inputs (see Table 5, p.50), Besides electricity, one 

Italian plant uses liquefied petroleum gas an:1 one SWedish plant uses fuel 
oil as energy sources. 

(iv) Plants that process semi-finished products 

The plants that precess sani-finished products located in developing 

countries that are inclu:led in this study are either rolling mills that 

produce lor¥J products fran cast billets or tube mills that produce pipes 

and tubes fran steel strir or coil that was rolled elsewhere (see Table 6, 

pp. 51-54). ~st of the plants deperrl on imports for all or sane of rheir 

raw materials (Mauritius, Nigeria, Barqladesh, Malaysia, Yu;ioslavia, 

F.cuador, Jordan, Kuwait). Only the plants located in Pakistan and one in 

Bar¥Jladesh use danestically supplied inputs exclusively. 

~ As already p::>inted out, the n..o snall-scale inteqra >d plants in 
Argentina and Paraguay snelt iron-ore in blast furnaces. Bot. rely on imported 
iron-ore and also add imported alloys; the plant in Arqentina alSI) adds danestk 
:::.\.:Lap. nie charcx:>al used as a reducing agent by both plants is danestic. The 
ene:cqy soorces are electric and furnace gas. 
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'Ille ~rgy sources used (sane use roore than <Xte type of energy) 

and their distribution are: electricity 75 p.::r cent, oil 50 per cent, 

natural gas 25 per cent, and one plant uses only furnace gas. 

'Ihe plants studied in develcped eotmtries that process semi-finished 

prc:rlucL:i i.-tcltrle re-rollers that prochlce bars and sections fran billets 

and a tube rru. ll that produces welded tubin:J. While the Arrerican plant 

uses only dan?stic billets, the plant in TUrkey uses both danestic and 

imported inputs and the one in France only imports. All plants studied 

use electricity, one also uses oil and one also uses gas (s~ Table 6, p.54}. 

6. Integration of mini-steel plants with other industrial sector!3 

An integrated approach to the develc::pnent of the iron and steel industry 

wi::h other ecornnic sectors, especially the capital goods sector, in develq:>ing 

countries is important in order to ensure an integrated and i.r>terlinked 

industrial sector, to pranote further processin} of sani-processed and processed 

raw materials, thus increasin:j national value ad:led, to permit better 

utilization of investnent and resources, and to pranote a roore self-reliam.: 

industrialization process. Particularly, but not exclusively, for. 

smaller-sized axmtries, small-scale production of steel in mini 

plants can provide an alteniative route that permits a nnre self-reliant 

developnent of the iron and steel industry as well as a nnrP integrated 

developrent with the capital goods and other sectors. 26/ 

The examination ot the prcduction structure, destination and final uses 

of the prcx:lucts prcduced in the mini plants studied in both developed and 

developing countries unc!ertaken in the followin:J section reveals a significant 

degree of integration of mini-steel plants with the construction, capital 

gcxxls ...rd petroleun industries. It.Ire than 70 per cent of the output of the 

]f,~/ Fnr ~ d'?tai!~J a.rial~1sis cf t..""~ L'1tcgr4lticn of t,'-.e iron ari<l :,~l 
industry with the capital goods industries and with the agricultural and aqro
iooustries sectors, see: S. Samarapungavan, Ina;<Jrated Developnent of Steel 
Indus , Particular! Mini-steel Linked to ca ital GCXXlS arid ricultural 
Madunery, Apnl 1984 (paper prepared by a UNIOO coosu tant . 
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plants studied overall and 80 per cent of that of those in developing 

COW1tries is destined for darestic consunption. Approximately thrr.->e 

quarters of the output oonsists of lol)J prodocts {rod and bar, wire rod, 

sections); nnst of the rest is pipes and tubes or cnrle steel, with srria.11 

percentages of castinqs and forqings arrl special steel. 'Ihirty-six per 

rent of all the plants in the study oroduce steel entire! y for the 

oonstniction sector, an::itter 30 per cent of the plants oroduce for both 

the construction arrl capital goods ;;ectors, and arnther 22 per cent of the 

plants produce entirely fer the capital goods sector. About 10 per cent 

of the plants produre pipes and tubes, 1T0inly for the petroleun industry, 

gas or water, but also fer factory equiµtEnt parts and construction, and 

the ranaining plants produce wire used for electrification and construction. 

(a) Prodoction structure of mini plants 

Tables 7 and 7a (pp. 77-78) qive an overview of the tyres of prcducts 

produced by mini-steel plants and the pro}X)rtions of these products produced 

by the plant;; in the stu:fy. One of the distil)JUishi.nr characteristics of 

mini-steel plants in developed oountries is that they a~e usually designed 

to produce a limited ran:;e of prcrlucts. 27 I '!his is, hcwf'!Ver, more true of 

the plants in developed oountries, where the output of a mini plant is airred 

at a clearly defined section of the market, than in developio::r COlllltries, 

where mini-steel plants have t.o be nnre flexible and produce a wider rame 

of types of products for a variety of end uses. 28/ 

A large prop::>rtion of the output of mini-steel plants in toth developed 

and developing OOlllltries cnT11rises rod and bar Proch. ;ts and wire rod and 

wire products. For the plants oovered in this stl.Jdv tl1e fiqures (calculated 

on the basis of percentages of tons produced, as shown in Tables 7 and 7a) are: 

41 per cent rod and bar products and 22 oer cent wire rod ard wire prcx llcts. 

'!he percentaqe of other prcrlucts are: pipes arrl tubes, 11 pP.r cent; imots 

and semis, 10 per cent; section products, 10 per cent; casti11C]s and forginc:is, 

3 per cent; and special steel, 3 per cent. 

27/ See W.K.V. I.ale, op.cit., arrl J.D. Snaro, Rollim Mills ~or Mini
stcel Plants, in: R.D. Walker (ed.), op.cit., pP.115-148. 

28/ Ibid., p.116. 
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In the plants stu:iied in developing countries, while rods and bars and 

wire rcx:l and wire prcx:lucts dcminate overall, pipes arrl tubes fonn a significant 

proportion of the output of those plants that process senis (58 per cent) and 

integrated plants (37 per cent). A similar pattern holds true in the plants 

studi~ in developed countries: rod and bar prcx:lucts and wire ro:l and wire 

prcx:lucts account for 70 per cent of total ootput (78 per cent in sani-integrated 

plants), while pipes and tubes accomt for 48 per cent of the output of the 

plants that process sani-finished prcx:lucts. 

The regional patterns of prcx:lucti0n of the plants studied in 

developing countries are quite diverse (see Tables 3-7). In the African 

plants most of the output is rcx:l and bar prcx:lucts, with a snall percentage 

of castings and wire. In the Middle F.ast plants (Kll'.'ait and Jordan) and 

the plant in Yugoslavia 100 per cent of prcx:lucti0:1 is pipes and tubes. 

In the Latin .AITErican plants, appruximately 70 per cent of ootput is ro:l 

and bar prcx:lucts and wire rcx:l and wire, 20 per cent tubes and pipes (r.texico) , 

5 per cent crude steel, and the renainder distributed arron:J varioos products. 

In the Asian plants, aH_Jraxim3.tely 45 per cent of ootput is rcx:l and bar 

prcx:lucts and wire rcx:l and wire prcx:lucts, 20 per cent crude steel, 20 per 

cent special steel, 10 per cent sections and the rest various. 

(b) Destination of the output of mini plants 

Approximately 72 per cent of the output of the mini plants in this 

study is for danestic consunption and 28 per cE>nt is exported 291 (see Tables 

3-7). The plants studied in developif)J oountries tended to concentrate 

more on production for the danestic market than those of developed countries; 

approximately 80 per cent of their output is for danestic use, For the plants 

studied in developed countries about 64 per cent is destjnc..-0 for darcstic 

consunption ard 36 per cent is exr-ort.ca. There are wide regional variaticns 

within the CO'..ll'ltry c:-roupings. Among the developed countries, the share of 

exports in total production is highest for the European plants stt.rlied and 

29/ The oountries of destination of the exports of the plants studied 
were not rcp::>rted. 



I 

- 25 -

lcwest for the LIS plants. 'It'.e figures are: 40 per cent for the Europt:.J..'1 

plants, .20 per cent for the plants in Oceania, and only a snall percentage ~or 

the US plants. Of the develq:iing camtries, the largest percenta]e is exported 

by tl'C plant in Yugoslavia, which exports SO per cent of its products. In 

Asia only the Korean plants export 40 per cent of their production; the plants 

in other Asian countries export between zero and 5 per cent of their output. 

~nty-six per cent of the production of the Latin J\merican plants is e;qx,rted, 

sane of the prcrluction of the Middle F.ast plants (the percenta:Je was n'.Jt given), 

and less than 1 per cent of the totai oot:put of the African plants. 

(c) Main uses of products of mini plants 

The analysis of the main uses of the output of mini plants can be 

best urriertaken by exa:nining the irrlividual categories of prooucts. )O/ 

The cr..rle steel (inqots arrl semis) produced is mainly destined for the 

constn.•ct:ion and capital gcx:ds sectors. Part of it is further prcx:essed 

in rolliTXJ mills, where it is rolled into bars aid sections, which are 

mainly used in constructio;-i, and part: of it is forged into parts for 

machinery and equipnent. Wire rc:xl is used for drawinq into wire u;id other 

prcducts such as nails; the uses incl~e constn1ction, electric wires, 

barb....d wire used in agriculture, spokes for wheels 0f bicycles arrl motor 

vehicles, machinei.y etc. The red and bar prcrlucts are primarily used in 

construction, as concrete reinforcinq bars etc., but are also used for 

forgirq, for rrot:or vehicle parts awl machinery. Section prcx:ucts are mainly 

used for construction but also in manufacturi1¥J tools and motor vehicle parts. 

Steel castin::Js are used as parts in rooter vehicles, machinery, equipnent et..... 

Pipes and tubes are used for water, oil, gas etc., for equipnent in processing 

imustries, in construction, as poles and i!1 metal furniture. Special steel 

is used in the manufacture of rootor vehicle parts, machinery, chenical tanks 

and pipil'XJ, annoo.r plate, gun barrels etc. 

3G/ Fur a ureak<l<.Mrl of the uses of individual iron m1d steel prcrlucts 
in thecapital gocrls aoo a:.Jro-based irrlust:.ries see: s. S.:rnarapurqavan, 
~.cit., Annexures 9 arx1 10. 
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The final uses of the prcxiucts of the mini plants sttrlie.:i that \<llere 

described above can be graiped into the fvllcwin] four main cat£=Jories: 

cxmstruction; manufacture of equipnent, madlinery, motor vehicle parts, tools, 

and other irrlustrial prcxiucts (generally capital goods); pipes for the 

petroleun irrlustry, for gas arrl water; arrl wire used for electric wire. 

Sate differences caild be observed in the patterns of use of the 

output of plants sttrlied between those in developin] countri~s arrl those in 

dew.loped camtries, as 'Well as in the patterns of use of wtput of different 

types of plants (see Tables 8 an:i Sa, pp.79-81). In developin:; countries, 

-:xnstruction; the output of 28 per cent of plants for beth CX>.'lStruction 

and the :: .mufacture of capital goods; that of 20 per cent en ti.rely for 

manufacturing capital gcods; that of 10 per cent for pipes for oil, water 

and gas; and the ootput of the ranaining 8 t--er cent for wire and pipes for 

other uses. In the develqro oountries, the ootput of 42 per cent of the 

plants studied was used entirely for construction, that of 33 per cent for 

both construction and the manufacture of capital goods; arrl that of 

25 oer cent of the plants entirely for the manufacture of capital gOOC::s. 

Regional differences can be rbserved in the main uses of the ootput 

of the mini plants sttrlied in developin:J cnmtries. In Africa the output 

of 80 per cent of the plants studied was used for construction and that of 

20 per cent for both constnction and capital goods. In Asia the output of 

37 per cent of th: plants was used for construction only, that of 30 per cent 

for oonstruction arxl capital goods, that of 23 per cent for capital good~ 

only, and that of 10 per cent for pipes used for water, gas and construction. 

In Latin .America the output of 17 per cent of the plants was usoo entirely for 

construction; that of 33 per cent for both construction arrl capi _:.al 

goods; that of 25 per cent ooly for capital goods; that of 17 pe:r cent for 

both electric wire and ccnst..""U:tion, arrl that of ll per cent for both oil pipes 

and machinery parts. The output of the plants studied in the Middle East 

(Kuwait and Jordan) arrl in Yu;or: lvia oonsists 100 per cent of pipes for 

water, oi 1 and gas. 

An examination of the main \.13eS of the output of the varioos types of 

plants stlrlied in developirq arrl developed coontries (see Table Ba, p.81) 

shaNS that for the sani-integrated plants, the output of 30 per cent of the 
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plants was used entirely for cnnstruction, that of 35 per cent for both 

constructio:-, and capital gocx:ls, that of 30 per cent only for capital gocx:ls, 

and that uf 5 per cent for electric wir~ and for construction. 'Ille pattern 

for cnxle steel producers is that the rut:put of 33 per cent of the plants 

was used for construction, that of 56 per cent for both construction and 

capital goc s, and that of 11 per cent for capital goods ooly. 'lhe plants 

that process sani-finished products into finished products exhibit a sanewhat 

different pattern. M::>re than half of than (56 per cent) produce entirely for 

construction uses, 11 per cent of than for capital goods, and 33 per cent 

prcrluce pipes for oil, water and gas and for construction. 

7. MJtivatin::t factors for t.'le establistnEnt and location of plants and 
choice of teclmolo;iy 

An a"lalysis of the motivati'.')J factors that detennined the establishnent 

and location of the mini-steel plants in both developed and developin:J 

col!ntries covered in this study reveals that the most important factor by 

far was the local danarrl, which was mentioned for 82 per cent of all plants 

and for 93 per cent of plants in developing oountries (see Tables 3a-6a, pp.55-76) . 

The second most important factor is the availability of raw materials, 

which was rrentioned by 45 per cent of plants in both developing and developed 

countries. Sane of the other factors that were mentioned were the 

availability of skilled labour, of capital, of infrastnicture and of energy. 

For one plant in India, the motivatin::t factor was goverrmmt incentives. 

Looking at the factors that determined the choice of teclmology, no 

single factor was most important. Sane mentioned that the ty 

to be produced detennined the required technology; others sta 

- product 

3t the 

technolcqy was the most cost-efficient, produced the necessary '1uulity, had 

the highest productivity, was the best, most reliable, most modern or 

appropriate. Individual plants also rrentioned that a teclmology was chosen 

l~L:d~e it had the shortest gestation period, or because it was provided 

with the best aid tenns. 
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8. Problans encountered 

(a) Developing countries 

'lbe problens encountered by the plants in developir¥J countries that 

were studied can be classified in five main groups: rCM materials, energy, 

technology, financial and others (see Tables 3a-6a, pp.55-76). Certain 

patterns could be cbserved accordi.n::_J to qe<:xJraphical areas. 

(i) Mrica 

The plants in Africa encountered prcblens with shortages of raw 

materials, specifically shortages of local scrap, as well as shortages 

and high prices of electric EXJINer. 'Ihere are problems with outmoded 

technology, a lack of trainir¥J facilities and consequent shortaqe of 

trained manpcwer. Financial difficulties include hard cunzncy shortages, 

interest and repayments on foreign d2bt, and lack of available financir¥J. 

Other problans enoountered include an inadequate infrastructure, and 

lack of testir¥J facilities for quality control. 

(ii) Asia 

The Asian plar1ts in this study face problans with raw materials, 

both in tenns of availability and yuality, specifically the irregularity 

of supply and the high prices and lack of foreign excha1¥Je to buy 

imp:::>rt.00 raw materials. India presented an exception to this pattern; 

the plilllts there generally had no major prcblt!tl.5 with raw materials. 

Energy was the area in \o.nidl particularly the Indian plants faced 

problems of shortages and irregularity of the electric power sui::ply; 

this was seen by many as their main problan. In connection with 

tedmology, there are prcblans with imported spare parts, a shortage 

of foreign expP.rts and the cost of mcrlern technolo.:_r/. Oth~rs canplained 

of obsolete tectmology, a too small furnace, !cw yields and frequent 

breakdcwns. Only a few plants in Asia mentioned financial oonstraints. 

other problans faced by sore plants included inadequate infrastructure 

and difficulty recruitirg trained personnel. 

(iii) Latin llmerica 

With reference to raM materials, the plants in Colanbia and 

Venezuela reported problans with :irnportirg scrap, while only one plant 

in Brazil reported problems in cbtainin:J raw materials. 'lbe Latin 
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Arterican plants did not report any problems with energy. Prcblans 

related to technology included a shortage of spares (due to lack of 

foreign currency) arrl manufacturing specific products. sane financial 

proolems were reported, including high interest rates. Other 
prct:>lens enoountered were market fluctuations and l~e 

difficulties. 

(iv) llirope and the Middle E:ist 

'Ihe plant studied in a developing country in Europe (Yugoslavia) 

reported that, while not faced with any insunrountable proolems, it 

had experienced difficulties in obtaining supplies of ra:w materials 

as well as specific technical difficulties in the plant production line. 

'!he plants studied in the Middle East reported no significant proolBnS 

in any area. 

(b) Devel~ countries 

It is instructive to canpare the prcblans encountered by developing 

countries with those of developed countries. The plants studied in 

developed countries also encountered m::>st of their difficulties i~ relation 

to raw materials. Here the major problem was the cost of raw materials, 

both the high and fluctuating price of scrap heing mentioned. 'Ihe poor 

quality of scrap (Finlard), the necessity of importing it (France, Italy), 

and scrap shcrt~es (New Zealand) also gave rise to canplaints. The high 

price of energy (United Kingdon) was mentioned. 

In connection with technolo:.JY, both high rost (Italy) arrl the need to 

import it (France) were seen as problans. Financial prcblens included the 

lack of capital arrl high cost of capital, insufficient past inves~t, and 

high workinq capital requirerrents. Other problens faced by these plants 

were market fluctuations (France), fluctuating prices (Italy), and having to 

canpete with govenirent-subs idized European prcxlucers (United Kirqdcm) • 

9. Areas of success 

Sare of the areas in which the plants studied adiieved successe:s were 

in adapting processes and equiprent to local con:Ji tions and needs a.rd in 

the quality of product they produce (see Tables 3a-6a, pp.55-76). 
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'!be African plants stlrlied all reported success in adapt.in:J processes 

and equiprent to local con:liticns and needs; for exanple, cne mentioned 

maximizillj FAf' prcx:iuctiM. ~st also mentioned quality of product, meetil'lj 

international standards . 

.Approximately 75 pP..r cent of the plants stu:iied in Asia were successful 

in the adaptation of processes and equipnent to local cxnlitions and need.'.>; 

specific areas rcentioned '#ere the volune of production adlieved, developing 

sq:ihisticated grades of steel and conti~ to work sucoessfully mder 

adverse corrli.tions such as energy shortages, inadequate infrastructure etc. 

About two thirds of the plants also repo~"ted success in the quality of 

products, which met or surpassed national and international st.arrlards. 

Other areas of success were good managenent, good laba.rr relations, good 

service to clients. 

The area in which ahoost all Latin .American plants sttrli.ed achieved 

success was in the quality of prcduct produced, ~...1cceedi0j in meeting 

standards for all different product qualities, including highest grades of 

steel. Fifty per cent of the plants also reported success in adapting 

processes and equipnent, specifically in the volune of steel produced and 

in developinj new products. Another area in which success was adlieved was 

1n the developnent of hunan resources. 

The plants stlrlied in both au-ope and the Mici:lle Fa.st were successful 

in the area of quality,meetil'lj international standards of quality for the 

products prcxluced. 

10. Training gr~ranm:?s 

Most of the plants stlrlied in both developing and developed countries 

(more than 85 per cent) had carried out or planned training progrcmnes in 

sane or all of the following areas: technical training for engineers, for 

skilled workers, for ordinary workers, managenent training, and training 

in other areas such as lang..iage, safety etc. 

Ninety-five per cent of the semi-integrated plants in developing 

countries provided or planned trainin:J as did 80 per cent of the plants 

that process sani-finished products, 75 per cent of integrated plants and 
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50 per cent of those that produce crude steel. In the case of sate of 

the plants that prc:x::ess semis, the view was expressed that training was 

oot necessary, apparently a reflection of the static nature of the 

technology and the work force in those plants and not representative of 

the general pattern. 

11. Technical ro-operation activities in rrini-steel plants 

~re than 90 per cent of the plants stu:lied in developiBJ ca.mtries, 

as \Yell as over 60 per cent of those in developed countries, expressed 

interest in participation in technical oo-q:ieration or technical assistance 

activities (see Tables 3a-6a, w.ss-76). '!his ho significantly more for 

developing countries and also roore for develqm c.'.JUl'ltries than the 

prO{X>rtions of plants that have already participated in technical co

operation activities, which are approximately 50 per cent for developed and 

only 45 per cent for developing co.mtries. (A difference in the general 

pattern was ooserved for sani.-integrated plants, where two thirds of those 

in developiBJ oountries and over 60 per cent of those in developed ca.mtries 

have participated.) 

'Ihe areas in which plants in developiB} countries expressed interest 

in receiviBJ tedtnical assistance include technolcqical advances (electric 

arc furnace techrX>logy, ladle metallurgy, continuous castiB}, rollin:J); 

traini.n:_J in various areas, for exarrple to achieve improvanents in operation 

and maintenance procedures; improviBJ quality and quality C'altrol; increasiBJ 

productivity; savin:J energy; r"!duciB} oosts; as \Yell as trainin:J in 

crlninistration, manaqanent, acoounting, financial procedures etc. 

Several of the plants in rlevelopiBJ countries also danonstrat:OO 

capabilities for providin:J technical assistance. Particularly in oountries 

that have a great deal of experience in mini-steel production, such as 

India, there has also been a ccnsiderable aoount of danestic technical co

operation, i.e. co-operation with other plants, within the sane country. 

D::Jrestic technical cxroperation was also reported in Brazil, Egypt and Pakistan. 

Sane developin:J countries in which plants expressed willin:pless to provide 

technical assistance inclu:led Brazil, Irdia, Mexico and YUJoslavia. 
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KEY TO TABLES 

General abbreviations 

n.a. = not available 

answer "no'' for a particular subheading 

Tables 3-7 

Raw materials and source (5): 

DRI directly reduced iron 
D domestic 
I imported 

Energy source (6): 

LGP = liquefied petroleum gas 

Plant operations, technology and source (7) and (8): 

EAF electric arc furnace 
UHP = ultra high power 
cont. cast. = continuous casting 
The name of a country or a firm in parentheses, e.g. (Italy), refers to 
the source of the technology. 

Flans for modernization or expansion (4): 

mod. = modernization 
exp. ex?ansion 

Tables 3a-7a • 

Motivating factors for establishing plant, choice of technoJo~y and 
location (14) : 

a local demand (existence of/size of) 
b = availability of raw materials 
c = other 
technology = factor(s) detennining choice of technology 
max. procl. = maximum productivity 

Problems (l.'.i): 

a raw materials and/or energy 
b technology 
c financing of: plant, training, infrastructure 
d other 

Successes (16): 

a s technological innovations, adapting process and equipment to local 
conditions and needs 

b s quality of product 
c • other 
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Training (17): 

a te~hnical training for workers 
b technical training for skilled workers 
c = technical training for engineers 
G managerial training 
other = (language, safecy etc.) 

Participation in technical co-operation or technical assistance (17) and 
Interest in technical co-operatio~ or technical assistance (18): 

Unless otherwise indicated it is assumed that the replies from developing 
countries refer to receiving technical assistance and those from 
developed countries to providing technical assistance. 

d~mestic = technical co-operation with partners from the same country 
TA = technical assistance 

Note: The numbers in parentheses in the column headings ref er to the 
question numbers in the original questionnaire. 
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Table 1: Countries representeJ in the survey 

Number of plan:s included in survey 

Region/countries 

Developing countries 

Africa 

Semi- Raw steel Processors 
Total Integrated integrated producers of semis 

Egypt 
Kenya 
Mauritius 
Nigeria 
Total Africa 

Asia 
Bangladesh 
India 
Indonesia 
Malaysia 
Pakistan 
Philippines 
Republic of Korea 
Sri Lanita 
Thailand 
Total Asia 

Europe 
Yugoslavia 

Latin America 
Argentina 
Brazil 
Colombia 
Ec1•:..ior 
Mexico 
Paraguay 
l.'enezuela 
Total Latin America 

Middle East 
Jordan 
Kuwait 
Total MiJdle East 
Total developing 

countries 

Developed countries 

Europe 
Finland 
France 
Greece 
Italy 
Netherlands 
Spain 
Sweden 
Switzerland 
Turkey 
United Kingdom 
Total Europe 

USA 

Oceania 
Australia 
N~w Zealand 
Total Oceania 
Total developed 

countries 

Tota I or sample 

2 
1 
1 
1 
5 

4 
15 

2 
1 
3 
1 
2 
l 
1 

30 

l 

1 
6 
1 
1 
l 
I 
I 

12 

1 
1 
2 

50 

2 
3 
1 
4 
1 
1 
2 
1 
2 
2 

19 
3 

1 
1 
2 

24 

74 4 

I 
1 

I 
1 

4 

4 

2 
1 

9 
1 

I 
2 
1 
1 

IT 

5 
I 

1 
7 

25 

2 
2 
1 
2 
1 
I 
1 
1 
1 
2 

14 
2 

1 
1 
2 

18 

6 

2 

1 

3 

9 

6 

1 
I 
2 

4 

1 
1 
3 

1 

1 

1 

1 
1 
2 

15 

1 

1 

2 
1 

J 

18 

Output 
Capacity 1983 

(003 tons) (000 tons) 

215 
25 
10 
60 

310 

84 
671 

37 
14 

152 
60 

325 
60 

190 
1,593 

170 

170 
1,077 

105 
450 
650 
150 
160 

2. 762 

12 
65 
77 

4,912 

450 
453 
400 
390 
200 
400 
200 
250 
4 75 
290 

3,508 

220 

:oo 
160 
360 

... 088 

190 

11 a/ 
n.a.-

5 
216 

30 
432 

28 
a/ n.a.-

97 
so 

zoo 
12 

149 
1.012 

a/ n.a.-

135 
823 

70 
87 

370 

100 
1,585 

13 
70 
83 

338 
402 
115 
352 
200 
285 
166 
200 
305 
260 

2,623 

64 

70 
250 
JiO 

3,007 

9,000 

.1/ !983 ourput not avallahle. Arbitrarily assumed to l'Qual capacJtv for calnilat1nn of total:;. 
6 .Cl 7 J 



Table 2: Plants represented in the survey by type and size 

Numl"•!' of Number of 
I semi-integrated plants producers of crude steel ' 

I 
Number of (Annual capacity (Annual capacity 

Total integrated in ooo tons) in 000 tons) 
: Re~ion number plants 1-40 41-100 101-200 ~200 1-40 41-100 101-200 ':'>200 
t -- --- -- ---
I 
~Developing countries 

!Africa (4 countries) 5 l J. l 
!Asia (9 countries) )0 8 3 4 :i 1 
:Europe (!country) 1 
Latin America 
(7 countries) 12 4 1 4 2 

!'tid_d lj! East 
i 

, ( 2 countries) 2 
I ' - - - - - - - -
:total developing 50 4 10 4 9 2 5 1 
I countries 
: {~3 countries) 

:Developed countries 
I -

:Europe (10 countries) 19 l 2 5 6 1 2 
'Oceania (2 countries) 2 2 
: l"SA 3 2 

-- - - - - - -
Total developed 24 1 4 7 6 1 2 

.countries 
(13 countries) 

:Total world 74 4 11 8 16 8 6 1 2 

Number of processors 
of semi-finished products 

(Annual capacity 
in 000 tons) 

1-40 41-100 101-200 :·200 --

1 1 
7 1 1 

1 

1 

1 1 
- - - -
9 3 2 1 

1 1 

l 
- - -
1 1 1 

10 4 3 l 

\...i 
U1 



·-
I Out-

Year I Capa- put 
I pro- city 1983 
' duction (000 (000 

a tarted ton•) ton a) 
Country/plant (l) (2) (3) 

Develo~in~ 
countries 

AFRICA 

Ei!.ypt A 1952 90 90 

B 1947 125 99,7 

Kenya 1974 25 10.6 
( 19.<9 I 

1968) 

-

Table 3: Sem1-1ntegr.ated plauu 1uneyed 

A.mount 
exported Raw material• 

Major productl Final uaea (in %) and source 
(9) (10) (11) (5) 

bars, construction 0 scrap - D 
rolls, pig iron - D 
castings, coal - D 
wire ropes alloys - I 
wire netting refractories -I 

electrodes - I 

re bar 757. construction, 0 scrap - D 
wire 15,; castings for alloys - I 
cast steel 41. machinery, refractories -I 
cast iron 67. vehicles etc. 

re inf ore ing construction 10-151. scrap - D 
bars i-neighbou 

~ountries 

Plant 
opel.'ation1, 

Enu-gy technology 
aourca and 1uurce 

(6) (7) and (8) 

electr,, EAP 
fuel oil OHF 

electric, EAF - Italy 
some cokE hot rolling, 

cold drawing 
foundry 

electr, EAF 
casting 

Plan1 for 
mode mt-
ution or 
exp.ndon 

(4'j 

Yes 

Yes 

Yes 
continuous 
casting 

1,..1 

"' 
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Year 
I Out-

Capa- put 
pro- city 1983 

duct ion (000 (000 
•tarted ton a) ton a) 

Country/plant (1) (2) (3) 

AS!.-\ 

l:1~i.:.t A 1974 ?fl,) 18.2 

" B 1972 20 15 

i " c 1975 36 34 I 
I 

i 
I 
I 

I 
I 
I 

' I 
I 

I .. I D 1978 36 32 
I . 
I 
I 
' 

Table 3: Semi-integrated plants surveyed (continued) 

Amount 
exported Raw materials Energy 

Major products Final uses (in %) and source source 
(9) (10) (11) (5) (6) 

tor steels~ 904 construction G scrap - D 40~~ electr., 
and r0unds 

castings for I 60~: 
fuel oil 

castings 10% machinery and 
equipment 

CTD bars construction 0 scrap - D + I electr. 
pt!nc il ingots castings for electrodes - D+I "uel oil 
rounds machinery, alloys D 
castings automobiles coal D 

oil D 

billets motor vehicle 0 scrap - n 607. ~lectr, 

bars parts I 407. 
(forging quality 

in~ots construction () scrap - D ,.dectr. 
channels 
angles 
rounds I 

Plant 
operations, 
technology 
and source 
(7) and (8) 

EAF 
casting 

melting 
ref in.ing 
casting 
re-rolling 
foundry 

melting 
double slag 
refining 
cogging 
rolling 
conditioning 
acid picklinr 
~eat treatm, 

EAF 
rolling 

Plana for 
mode mt-
ution or 
expansion 

(4) 

Ytis 

exp. 

Yes 

Yes, mac!, 
under way 

plan VD/VOD 
with MAN-CHH 
technolog:t 
(l'.R.C:ermany 

Yes 

w 
-...J 

I 
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Out-
Year ca pa- put 
pro- city 1983 

duction (000 (000 
a tarted tone) tone) 

Country/plant (1) (2) (3) 

India (contd) 

.. E 1972 36 25 

" F 1965 38 19 

.. G 1975 40 41. 5 

I 

" H 1972 100 50 

I 

I 
I 
I 

! 

Table 3: Semi-integrated plant• eurveyed (continued) 

Amount 
exported Raw material• Energy 

Major product• Final ueee (in %) and source eou·cce 
(9) (10) (11) (5) (6) 

round bars construction 0 scrap- D + I electr,, 
motor vehicle furnace 
parts oil 

~lat sections 69% motor vehicle 0 scrap - D + I electr. 
rounds 19% parts DRI 
triangulars 12% railway 

billets +~ 75% motor vehicle 0 ferro-alloys electr., 
bars parts D + I fuel oil 

mach:!~ery flats 25% agric.implemen1 s 

wire rods 967. wire for 0 scrap - I 50::' electr. 
bright bar 4% bicycle and DRI D + I 

automobile others D 
wheE'ls, barbed 
wire etc. 

-

Plant 
operation•, 
technology 
and eource 
(7) and l8l 

EAr 
cont. cast 
rolling 

EAF, double 
slagging 

EAF, double 
slagging 

France-CLE) 
casting 
lrnlli•"• 

EAF, vacuum 
tech, (ASEA/ 
SKF) ladle 
injection 
(scandinavia1 
lancers) 

captive re-
frac tory, 
oxygen and 
lime plants 

Plana for 
11oderni-
ation or 
apeneion 

(4) 

Yes 

Yes 
exp. 
b, ~ ; :: -:-

-"rl 

Yes 

Yt:.·: 

mod. 
(techn.) 
under way 

w 
co 



Table 3: Semi-integrated plants surveyed (c,,ntinued) 

-·--i-; Out-
Year Capa- put 
pro- city 1983 Amount 

duct ion (000 (000 exported Raw materials Energy 
started tons) tons) Major products Final uses (in %) and source source 

tountry/plant (1) (2) (3) (9) (10) (11) (5) (6) 

' ' ; lndia (contd) I i " I 1935 165 60 flats 2o:i: hand tools, (l scrap - D electr, 1 

! rounds 15% wire drawing, alloys - D fuel oil 

i sections 57. motor vehicle 
I profiles 20% parts 
I wire rods 40% defence indust-l 

' ry I 
I 0 : Indonesia 1976 13 12.2 round bars 85% construction scrap - J electr., 

I other bars 157. fuel oil 

I 
I • 40 electr. K,lrea A 1971~ 325 200 spec.steel motor vehicle scrap D + I 
, \Republic 8• 1976 

long prod. 487. parts alloys D + I light oi 

I of) I stainless machinery coils J propane 
sheets, chem.equipment gas 

I I strips 48~ gun barrels I 

I I seamless armour plate I 
; tubes, pipes 47. I 

i 

I 
I 
I 
I 
' 
: P~ i I ie£ines 1977 60 50 billets 5L7. re-rolling 5 scrap D electr., 

I grinding rods (construction -l alloys D 807. fuel oi: 
' and balls 50'-'. manufacturing) LPG 
i mining industr) electrodes 1 
I 
I cl1urcoal D I 
I limestone D 

:i~ures givan represent combined output of l•oth plants; separate fir,ures not· available, 

Plant 
operations, 
technology 
and source 
(7) and (8) 

EAF 
cont.cast 
hot rolling 
foundry 

shearing 
reheating 
re-rolling 

Vacuum de-
gassing(FRG' 
Electroslag 
remelt (FRG 
Stainless 
cold roll in! 

(Jap) 
Vacuum ind-
uction melt 

(USA) 

EAF 
cont.cast 
rolling 
forging 

(USA,Japan) 

Plans for 
mode mi-
zation or 
expansion 

(4) 

Yes 

mod, 
soon 

No 

Yes 

mod, 

exp. 

Yes 

w 
l.O 



Table 3: Semi-integrated plants su'"Veyed (continued) 

-- -
Out-

Year Capa- put Plant Plans for 
pro- city 1983 Amount operations, mode mi-

duct ion (000 (000 exported Raw lllliterials Energy technology zation or 
started tone) tone) Major products Final uses (in %) and source source and source expansion 

Country/plaut (1) (2) (3) (9) (10) (11) (5) (6) ( 7) and (8) (4) 

I • 1981 &O 12 Rolled products construction () scrap D electr., EAF Yes : :-ri L;m!s.iii . alloys J furnance cont, cast • 
' limestone D oil, rolling 
I iron ore D LPG mill 

i 
' -:-~ailanu 1970 190 149 bars 55~~ construction 0 scrap D EAF Yes 
i wire: rod 35% alloys I electr., cont.cast. 
I wire 10% 

nails, wire 
medium ro l1 ing 

i mesh 
I oil 
i 
; L.\-:-I~ -~'!ERICA ,f"4 

0 
I l 5razil A 1988 7 0 bars motor vehicle 0 scrap D electr., EAF, Yes 

tool steel parts, lime D teemings 
: I forging alloys ~I forging£ I 

I cutt.ing tools rolling 
! machinery, (USA) 
i equipment 
i 

' " B 19.'..8 120 23 castings 60% motor vehicle 15 D EAF 

I 
scrap Yes 

I in~ots 40% parts pig iron D foundry 
I 

railwa~" cars alloys D+ I electr., (domestic) exp. 
I sn1pouilaing fuel oil foundry 
I rnachir.ery, capac, 

I equipment I 
I 

I I 



Out-
Year ca pa- put 
pro- city 1983 

duct ion (000 (000 
•tarted tone) tone) 

Country/plant (1) (2) (3) 

I.ATI~ n.'-l'.ERICA 

Brazil c 1963 120 iOS 

.. D 1962 240 183 

I 
.. E 1966 350 265 

I 
I Colombia 1938 105 70 

\'enezuela n.a. lou lUU 

I 

Table 3: Semi-integrated plant& surveyed (continued) 

Plant 
Amount operation•. 

exported Raw materials Energy technology 
Major products Final ueee (:In %) and source aource and •ource 

(9) (10) (11) (5) (6) (7) and (8) 

round rolled construct. 80~~ 70 scrap D hydro- EAF (Brazil) 
bars 100% machinery 20i~ elec. 70' cont. cast. 

oil 30: (Switzerland) 
rolling mill 
(Japan/Italy) 

wire rods ~ construction 40% scrap D 
wire drawn 63% agriculture of pig iron D electr. EAF - UHP 
artifacts reinf orc- rolling 

elec trif icat ion i.ng bars drawing 
Concrete re-i 
in forcing 3 n 
bars 

bars 60% motor vehicle 30 scrap D + I electr. EAF 
billets 30% parts billets pig iron D heavy oi vacuum degas. 
heated and machinery and alloys ladle treat-
finished barsl0% bars ment (SKF-

Sweden) 

bars 80% construction 0 scrap D + I hydro- cont.cast. 
wire 18% hydroelectric DRI I electr. rolling mill 
flats 2% alloys I 

billets I 

oars IU7. cons tr. ts.'.:> 7. JL scrap IJ + l e1ectr1c l:.AI' 

rods 85% i.ndustr, ironl5% coke D D rolling 
flats 5% alloys D + I ("convent-

ional tech-
nology") 

Plan• for 
mode mi-
zation or 
mcpanaion 

(4) -

Yes 

Yes . mod, 
of mill 

Yes 
exp. 
melting 
shop 

Yes 

-

.t;. ...... 



"'" 

. 
Out-

!Mr Capa- put 

I 

pro- city 1983 
ductiaa. (000 (000 
•tarted toaa) toaa) 

I - -
Couatr./plaDt (1) (2) {)) 

I Developed Coui tries I 
I EUROPE I 

Finland A 1976 200 122 

I Finland B 1937 250 216 

I 

I 
I 

I 
' I 
I 

France A 1916 2,5 2,3 

I 
I 
I 
I 

I 
I 
L,_ __ 

Table 3: Seai-integr•~ed plant• aurveyed (continued) 

Amount 
exported Rav .. teriah En ere 

Major product• Final uaea (in %) and source aource 
(9) (10) (11) (5) (6) 

flats process industr 11 )80 scrap D electr. 
construction alloy D 
kitchen ware nickE!l D + I 

l.:ing products automobile 55 scrap D + I electr. 
industry 30% nat, gas 
machinery 25% 
construction 

20% 
fasteners 15% 
petrochem. 
industry 10% 

drawn pt 1ducts cutting 60 scrap D electr. 
304 tools bille:s I oil 

round bars 25% alloy a D 
flat + square 
bars 404 
rings and tool 
bib 5•1 lo 

Plant Plana for 
operatioaa, modem1-
tec:hnolo11 utiOD or 
and aourca apnaioD 
(7) and (8) (4) 

EAF 110 

AOD convert' r 
cont. cast., 
rolling 
(Sendzimir 
111111) 

EAF y~s 

ladle mod. 
injection 
cont .c:ast. 
and ingot 
cast 
billet 
co:lditionin~ 

rolling 
finishing 

EAF yes 
hydraulic 
press 
hammers 
three-high 
rollin~ mill 

"" N 

I 



,.. 

·-~--~ 

Out-
T•r Capa- put 
pro- city 1913 

ductiall (000 (000 
•tarted tall•) tall•) 

C-tn/p1-t (1) (2) (3) 

?c\·cl oped Coun ries 

:GROPE (cont.) 

Fr:rn~e B 1975 400 360 

-
'-~r~iece 1952 400 115 . 

r t.:i. l y A 1962 80 72 

~taly B 19~0 120 120 

~ .. ·t~\crlands 1938 200 200 

S;--.li:l 1965 400 285 

Tabla 3: s .. 1-intaaratad planta aUtv!)'ad (continued) 

Amount 
a:portad law uteri.ala lll•ru 

Major product• Pinal uaaa (in %) aad aocarce eourca 
(9) (10) Cll) (5) {6) 

wire rod construction 30 scrap D electr. 
lime D 
alloys D 
refractories 

bars construction 15 - 20 scrap D+I electr. 
rods fuel oil 

wire rod wire drawing 5 scrap 80?. D electr. 
207. I 

bars construction 15 scrap D+I electr. 
rods 

wire rod construction 85 scrap D+I electr. 
wire 

bars construction 65 scrap 307. D electr. 
rods 70% I fuel oil 

Pluat 
operatima, 
tecbaoloU 
... 80Uft8 
,,, ad ti) 

EAF 
cont. cast 
rolling mill 

EAF 
cont. cast 
hot rolling 

EAF 
casting 
rolling 

EAf 
castin11 
roll in~ 
EAF 
casting 
rolling 
wire drawin2 

EAF 
casting 
rol 1 in~ 

Pi.a. for 
md•rat-· 
•CS. or .., es-

(4) 

yes 

yes 

no 

no 

yes 
mod. 

no 

A 

""' 



.. ----
Out-

T•r Cape- put 
pro- city 1983 

ductioa (000 (000 
•tarted t••) CODI) 

Couatry/pl.-t (l) (2) (3) 

:.>.~v;;>loped Colll tries 

El:RO?E (cont. 

s .. .-itzerland 1918 ::so-Joe 200 

. 
S1.·.cden 1950 75 52 

Turt;.ey 1956 325 275 

I 

Table 3: S•i-1nte1raud planu •urvey•d (cont inuL·d) 

Allount 
aported Rav •Uriah IDeru 

Major produce. Pinal U8H (in %) and •ource IOUl'CI 
(9) (10) (11) (5) (6) 

flats construction 40 scrap D electr. 
angles metal industry 
•einforcing bars mechanical 
wire rod engineering 
wire mesh 
forgings 

closed die motor vehicle 30 scrap 50?. D electr. 
forgings parts 50?. I 

rods construction 35 scrap I>+I electr. 
bars (mainly) Fe Si D fuel oil 
spring steels some wire-ropes Si.Mn D oxygen 
wire-rope steels and springi 
electrode steels 
carbon steels 
low alloy steels 

PlaDt Plau for 
operaU.•1, ..Sent-· 
cecbaolon •tiGa or 
ad IOUl'CI .. , ·-(1) aad Cl) (4) 

EAF no 
cont. cast 
rolling mil 
forging 

EAF no 
AS EA/SKF 
degassing 
cnit 
induction 
furnaces 

EAF (DEMAG) yes 
with uxy. mod, 
fuel burner1 
and water 
cooled 
pane).s 
(NIKKO,Japa ) 
concast 
(DEMAG) 
rolling 

"'" "'" 



--- - - ---

Out-
Y•r ea,.- put 
pro- city 1983 

ducticm (000 (000 
•tarted t••> t••) 

Couatry/•1-t (1) (2) (3) 

:)~\"c:ooed Cou tries 

:TRv!'E (cont. 

~·:.: A 19i) 130 l.!O 

:.::.: B 1975 160 140 

. 

i .. h..: ::....\. '\ I:\ ---
Australia 198.'.t 200 70 

I 

:-;,_ . .,. :.:aland 1962 160 250 
(~SO)? 

~- -

Table 3: S .. 1-intearated plant• 8U?V!7ed (continued) 

Plant 
AlloUDt opera Um•, 

aportecl Rav .. Uriah IDerv tec:lmoloU 
Major produce. PSnal uaH (in I) aud •ource MUrCa AM MUl'Ce 

(9) (10) (11) (5\ l6\ C7\ ud Cl) 

bars 85~: construction 10 scrap D electr. EAF 
billets 15~ alloys D nat. gas. rol 1 ing 

wire rod s5;: construction 10 scrap D electr. EAF 
billets 15~ wire drawing alloys I nat. gaE rollini:1 

rounds construction 0 scrap D electr. EAF 
bars machinery nat. ga! continuous 
flats casting 
angles rolling 
channels 
billets 

ml:'rc:hant bar COi1structiun .!5 scrap D electr. !·:AF 
55;; llk.lnuf actu r ini~ hil kt:~; D nat.gas continuous 

wire rod ~s:; a~riculturc casting 
rolling 

I 

ri.u for 
mdent-· 
uU.• or 
.., •• s.. 

(4) 

yes 
mod, 
-
yes 
mod. 
-

n.a. 

. 

y1.•11 
mod. 
-

"" V'I 



Out-
T•r ea,.- put 
pro- c1t7 1983 

ducttcm (000 (000 
at.art .. t••) tcm•) 

Couatn/p1-t (1) (2) (3) 

Developed Cou tries 

t:SA A 19S2 100 so 

I L'SA B 1984 so -

-

Table 3: s .. t-illt!Jrated plant• •ur.!7•d (continued) 

Allount 
•ported II.av •t•rtai. Iner., 

Major producte Pinal UH• (ill Z) and •ource mourc:e 
(9) '10) (11) (5) (6) 

large heavy closed die 5 scrap D electr. 
forgings forging industr~ alloys D 50~ 

automobile I 50~ 
industr) 

mining industry 

reb- : construction 0 scrap D electr. 
nae.gas 

Plaat 
operaU.cme, 
teclmolo., 
... 90Ul'C• 
(1\ ad (I) 

F.AF with 
vacuum arc 
degassing 

EAF 
continuous 
casting 
rolling 
finishing 

ri.u for 
80Clent-· 
IAtMa ft 

., ·-C4\ 

no 

yes 
I 
~ 
a.. 



,...-

TABLE 4: INTEGRATED Pl.ANTS SURVEYED 

.. ~ -- -
Out-

Year Capa- put 
pro- city 1983 A.mount 

duction (000 (000 exported 
•tarted tone) ton•) Major producte Pinal uaea ( 1.n %) 

Country/plant (1) (2) (3) (9) (10) (11) 

'.l_ .. ._ve_.!£P..!_r.s Countries 

!_.\'.I'! A~!tICA 

Ar!>'-'ntina 1945 170 135 bars construction 0 
rounds motor vehicle 
sections parts 
wire railway cars 

agric. machiner~ 
weapons 

or.lZil 1973 240 :'..47 rods 96i. construction 70,; 
wire rod 4 i. of rod 

~!cxic0 1954 650 3i'O seamless oil industr)' Jo;; 
pipes so~; motor vehicle 
bars 10~: parts 

forgings 
I 

!';1rJ~uay 1985 150 - rods construl'.tlon 0 

I 
\dres wire drawinr, 
light sect ions machinery 

l 

Raw material• Energy 
and source eource 

(5) (6) 

scrap D electr. 
iron or~ I nat, gas 
alloys i: furnace 

gas, 
charcoal 
coke 

scrap D hydro-
ORI D electr. 
nat.gas D fuel oil 

scrap D electr. I 
iron ore D nat. gas 
round bars I D 

iron ore I electr. 
alloys I furnace 
charcoal 0 gas D 
lime D charcoal 

!) 

Plant 
opera Uon •, 
technology 
and eourc• 
(7) and (8) 

blast 
furnace 
EAF 
OBM 

DRI-HyL 
(Mexico) 

EAF-Stein 
Surf (F) 

rolling-
Schloeman/ 
Villa res 
( 'FRG/Braz il 

DRl-H)'L 
EAF 
cont.cast. 
rolling 
111eamless pip· 
prr>duction 

n .a. 

Plan• for 
11odemt-
&atS.on or 
a pan.ton 

(4) 

No 

Yes 

Exp. 
400i. 

----
n, u' 

--
No 

,,,, 
-i 



- ---

Out-
T•r Capa- put 
pro- city 1983 

duction (000 (000 
atarted ton a) ton a) 

Coulatry/plat (1) (2) (3) 

I !>evclo2ing 
C.;,untries 

:\SI:\ 

I:-ijia J 1917 l~ 15.8 

I 
' I Inc!.ia K 1975 18 11. 7 . 
I 
I 
i 
I 

j India L 1977 22 19.5 

I 

I 
I 
I 
I 
! 

f !:ld ia !1 1979 36 ~9.5 
I 

I 
i 

I 

--

TABLE __ 5_: PLA.~TS SURV_E'l_E_l)_'l}L\T PRODUCE c~uo~ _ _JD~E_h 

Amount 
exported Rav uteriah 

Major product• Pin.al uaaa (in %) and •ource 
(9) ClO) (11) (5) 

I- 11cil ingots re-rolling for 0 scrap D 
construction and DRI D 
motor vehicle 
parts 

ingots construction, 0 scrap D + I 
free cutting 
steel, 
spring steel for 
motor vehicles 

billet:: re-rolling: 0 scrap D 
rounds 
flats 
angles 
wire 
rods 

ingots construction 0 scrap 0607.,!407. 
billets motor vehicle alloys D 

parts electrodes D 
machinery 

Pl.ant 
operatioa•, 

!ner11 techlaoloa1 
•ource aDd eourca 

(6) (7) and (I) 

electr. EAF 
furnace 
oil 

electr. EAF-double 
slag and 
single slag 
process 

electr. EAF 

electr. EAF - single 
slag process 

Plan• for 
llOdemt-
aatima or 
apaeaioa 

(4) 

yes 

yes 

Yt:!S 

just 
expanded 
1001. 

J:o 
(J:) 



- --- -
Out-

Year Capa- put 
pro- city 1983 

duct ion (000 (000 
•tarted ton a) ton•) 

toun try I plaa t (1) (2) (3) 

D..-.v._, loeing 
Cou:H ries 

A5L-\ (cont.) 

I [ ~c! i.:l s 197~ 36 18 

I 
I 

r n<.! i:l 0 197~ 50 42 

I 
I 

TABLE 5 : PLANTS SURVEYED THAT PRODUCE CRUDE STEEL (continuPd) 

Plant 
Amount operation•, 

exported Raw material• Energy technology 
Major producta Final uses (in %} and source 1ource and 1ource 

(9) (10) (11) (5) (6) (7) and l8) 

ingots construction 0 scrap D + I electr. EAF 

billets construction, 0 scrap D + I electr. EAF 
wire draw~ng, ladle 
motor vehil' le injection 
parts, continuous 
machinery casting 

Plan• for 
11odemt-
zation or 
expend on 

(4) 

yes 

yes 

~ 

'° ' 



~ 

f_:i_u_~ry/plant 

:.~:'.·:-:urrn 

l:,1:·~n~IES 

;~,i_r_,~· 

; t.1 l y 

::;,_·..,.:len 

c 

D 

Year 
• pro-
: duct ion 
i atartf'·~ 
. (1) 

19n 

1978 

1966 

Table S: Plants surveyed that produce crude steel (continued) 

---~·--- ·;· - -- ' I I I 
. Out- · ' 

' I I I I I I 
' I ' I I . Capa- . put . · 1 I Plant 1 Plan11 for I 
city '1983 · · 1 Amount I 1 operations, .moclern:t.-

, I . I I I 

• (CX'•J , (000 1 • 1 exported1 Raw materials 1 EnerRY technolORY zation or 
; ton11) '. ton11); H11jor products i Final uses ! (in r,) I and source I source land source expansion 

(2) : (3) , (9) ~ (10) '. (11) : (!'>) ! (6) (7) and (8) (4) 

30 

160 

l2S 

I 

30 ; ingots 

! 
I 
I 
I 

i 
!forged products 

·--13~ billets T 
(square) jre-rolUng 

mills for 
!construction 
I 

I 

114 :square castings 
'(semi-finished) 

I 

t-----
1hot and cold 
1lrolling for 
construction 

i 
I 
I 

I 

' 
! 
I 
I 
I 
I 

40 

I 
I 
I 
I 
I 
I SC rap 
i 

I I 
I I L__ I 

D and I 

i 
I 

I 
elect ri
c i ty 

I 
I 

I 

EAF, ladle 
treatment 
with argon 
(Mannesmann) 

i---~-1 scrap D so~ lelectri- EAF 

I 
I SO~ /city, (Tagliaferri) 

I I L , P • C , cone as t , 

yes 

yes 

i 
1 

I 4-strand , +-- ! _ j (Daniel i~+--~x!.' __ __ 

".one : scrap D and I jelertri-1

1 

f.,\r (ASEA) I no 
~irectly, !city, continuous 
but fuel oil 1 casting 1 

~ustomer : : (concast) 1 

iexports I 1 I injection 
(Scandina-

I 

I 
I 
I 

I 
I 

: vian 1 1 

____ i~~~~~-) __ J __ -- -- ---· I ---~-------- -- ..___ ______ ---

~ 



-
Out-

Y•r Capa- put 
pro- city 1983 

duct1an (000 (000 
a tarted ton a) toaa) 

Couatn/DlaDt (l) (2) (3) 

Dt'Ve lop inl! Gou ~tries 

AFRICA 

, ~! .. <u r it ius 1968 I 9-10 n.a. 

~i~~ria 1983 60 5 

. 
! 
t 
I .\SIA 

8 .. m~ladesh A 1968 6 4.5 

I 
I gan~ladesh B 1968 12 5 I 

I 
I 

I 
I 

o.:l:1~ l adesh c 1963 ~l 4.5 ' 

' I 
. 

. T • .\BLL~: Pl..A!\TS SURVEYED THAT PROCESS SEMl-FINISHED PRODt'CTS 

Amount 
exported Rav uter1ala ln•r11 

Major producta Final UH• (in %) and source aource 
(9) (10) (11) (5) {6) 

bars construction 0 billets I fuel oil 
(fror.1 R. S .A) 

rounds 804 construction 0 billets D + I fuel oil 
wire mesh 107. 
bars and 
angles lOi. 

round bars 507. construction 0 billets D furnace 
flat bars 207. gas 
bars 157. 
angles 15i; 

rods ioo;~ construction 

I 
0 billetf. D + I furnace 

oil 

rods construction 0 billets 0 + I electr. 
bars 
angles 
channels 

Plant 
operat1aaa, 
technoloa1 
and aource 
(7) and l8) 

rolling 
(India) 

rolling 
(Italy) 

rolling 

re-rolling 
(Kobt! -
Japan) 

re-rolling 

Plana for 
mode mi-
uUoa or 
a,Ml•ioa 

(4) 

no 

no 

yes 
mod~ 

yes 
coop. 
with Japan 

yes 

~., 

..... 



-- -- ---

I .;.pa-Y•r 
pro- city 

ductlOG (000 
a tarted tODI) 

Couatn/plat (1) (2) 

:\~'..\ (..:'"'ntd) 
I ~:i:~bladesh D 196:. .:.s 

I 

I 
I : n.:!,m<'!sia 1973 16 

I 
I 
I I ~!.:i: :iysia 1969 14.~ 

I 
! 
! :' .. 1dstan A 1974 ') 

I 
.. _ 

I 

i 
I 

f :' .. i:;.istan B 1971 15 
I 
I 
I 

I 

: :-..t .. ~stan c 1954 l.!S 

' 
I 
I 

' 
i 

TABLE 6: PLANTS SUR\'EYED THAT PROCESS SEMI-FINISHED PRODUCT~ (continued) 

Out-
put Plant 
1983 Amount operat10D1, 
(000 exported Rav .. terlal• Ener11 tec:hllolo17 
toa•) Major produce. Pinal UH• (in Z) and source 80Ul'Ce aad •oun:a 

(3) (9) (10) (ll) (5) (6) l71 and (8) 

16 pipes water, 0 steels strip electr. welding 

tubes gas pipes I gas threading 
zinc and 
aluminium 
ingots I 

16 pipes construction 0 steel coil clectr. tube mills 
projects, zinc ingots slitting 
steel polei: gal vaniz in~ 

hot dip 

n.a .. pipes . water, 0 steel coilI(fr. electr. welding 
general uses Japan and galvanizing 

Taiwan province 

8 bars co11struction small billets D electr. re-rolling 
percen- nat. ga! 
tage 

·-· 
12 bars construction small billets D electr. re-rolling 

percen- nat. gai 
tage 

-
77 bars construction yes billest D electr. rolling 

.::.: ~les nat. gai wire-drawing 
wire rods wire rope 
wire products galvanizing 

Plan• for 
llOdemt-
&atloa or 
apn1ioD 

'") 
yes 
mod. 
exp. 

yes 
-

diversi-
fication 

-

n.a. 

yes 
-
-

yes 
-
-

-
exp. 
(new 
rolling 
mi I l) 

U1 
r~ 



, - ------ ----

i 

- - - --
Out-

Tur ca pa- put 
pro- city 1983 

ductioa (000 (000 
a tarted toa•) ton•) 

Coulltry/pl.aat (l) (2) (3) 

' •• ""'".. • '-f\.~""" '""'. I ··:"-~" --~·-:\H •• "\ 

1966 .:.so Bi' 
1 

:., c..t:Jv r 

' ! 
I 
I 

I ~~: :.':;~;: ::..-\S7 

I . ,. : . 
I -'" .. .... J..l 19/8 12 13 
I 

:~ ....... 1967 6'.: i'O 

) ,.-,·::__ ';·:: 
~- :: ~ .:>::d a\· ia 19~2 li'O n.a 

l 

TABLE 6: l'l..A.'>TS SUR\'EYED THAT PROCESS SEMI-F lN lSHl::U t'KODUCTS (continued) 

Plant 
AJllOunt operatioa1, 

exported R&v materiala Ener11 technolo11 
Maj or produc ti Final u1e1 (in %) and source aourc1 and 1ourc1 

(9) (10) (11) (5) (6) (7) and (8) 

bars construction 0 billets I electr. re-rolling 
wires oil 

pipes water pipes 20-30% hot rolled electr. welding 
strips I oil 

pipes petroleum, yes I electr. rolling 
rolled product water pipes oil welding 

-----

pipes (spiral plumbing 50i: alloys D + I electr. welding 
welded and gas, oil, oil 
longitudinal pipelines 
\..'L.:d.:d) 

------

Plan1 for 
llOd•mt-
aatloa or 
Gpml8ioD 

(4) 

yes 
mod. 

yes 
later 

n. a. 

yes 

U• 
l..J 



Table 6 Plants surveyed that process semi-finished products (continued) 

I - - - -- -
Out-

'i•r Cape- put Plaat Plaa for 
pro- city 1983 ~unt operaU.••• ..S•l'lli-· 

ductim (000 (000 exported Rav uteri.ab IDeqy tecbaolon •U.• or 
•tart .. tone) tone) Major product• Pinal U8H ( 1Jl %) and eoun:e eource and .ource ..,-.s.a 

1 
c:,,untrv/plant (l) (2) (J) t9) (10) (11) (5) (6) C7) ud (I) (4) 

'.'E\'E!.OPED 
co~~TRIES 

Eur\,--i~e 
food industry 
automotive mild steel, 

France 1906 50 .:.o 1.'elded tubing industry 38 stainless steel electr. 3 welding Yes 
architecture alloys 1 p'"ocesscs 
(builc.!ings and 
furniture) 

!u rkey 1983 150 30 bars construction 50 scrap I electr. re-rolling Yes 

L, 
sections billets D + I fuel oil -

exp. 
L-- -·---·-

1976 20 14 rebar closed d.ie .') billets D electr. re-rolling Yes r for)!,in)!. industry gas 
automotive ind-

u: 

us try 
I 

mining industry 
l . - - - --- -



Table 3a: Semi-integrated plants surveyed 

- -

Motivative factors 
Ca pa- for establishing 
city plant, choice of 
(000 technology and Training 
tons) location Problems Successes programme 

Country/plant (2) (14) (15) (16) (12) 

n::n::t.OP ING 
L',c)l''\TR lES 

A:- r ica 
----

E~vpt A 90 a a a technic;i l with 
b b - sometimes b L'N IDCJ and 

c others 

B 125 a a - temporary a a 
b shortages b 

b - outmoded c 
c - cyclical hard d 

currency 
shortages 

-

i-\. .... nya ')" -:> a a - locnl scrap a in-plant; at 
scarce; b local poly-
electricity c - maxi- technic; 
expensive mi zed foreign 

- EAF technicians 
c pro- (India) 
d - lack national duct ion 

inst 1 tut ion 
and testing 
facilities 

-- -

Participated b1 
tec.hnical 

Source of co-operation 
finance or technical 

for training assistance 
(13) (17) 

scholarship; no 
project 
contract 

own funds technical co-
operation with 
other domestic 
institutes, 
training with 
UNI DC', tee hn ica l 
assistance from 
Yugoslavia 

·--
own funds no 

Interest in 
technical 

co-operation 
or technical 
assistance 

(18) 

no 

- ---------
yes 

yes 
technology for 

lJl 
lJl :: 

concast bi I lets 



Table 3a: Semi-integrated plants surveyed. (continued) 

- Motivative factors I 
Ca pa- for establishing 
city plant, choice of Source of 
(000 technology and Training finance 
tons) locstion Problems Successes programme for training 

iCountrv/olant (2) (14) (15) (16) (12) (13) 

~-\sia 

I :-1d ia A ~o a a - power cuts; a a own funds 
b scrap b 

b) in-plant 

c - government shortage c - trai- c f.'.ternal, 
incentives - ning ld;domestic 

- local 
wsrkers 

B 20 n.a. a - en~rgy supply - - own funds 
main problem 

b ·· obsolete b -
technology c)seminars and 
plant size d conferences 
(furnace too 
small) 

-

c 36 technology choice a - energy a - "com- a own funds 
based on end-pro- fluctuating pany's b~in-house 
duct and efficient voltage, raw pr inc ipa c 
capital investment material poor strength 'd - external, 

quality and domestic 
shorta!?,e 

- b 
- c - good 
d - demand re- manage-

cession 1982- ment 
83 

Participated in 
technical 

er ·operation 
or technical 
asaistance 

(17) 

yes 
domestic, with 
entrP.preneurs 
to set up l inkec 
operations; with 
other mini-
plants to in-
crease 
efficiency 

no 

no 

·-Interest in 
technical 

co-operation 
or technical 
assistance 

(18) 

yes 
!with developed 
countries in 
establish in11. 
and improving 
plants 

Yt!S 
Jiew technology 
to save 
energy, rt!duc e 
lcostf:, auto-
Ina te 

yes 
twill accept 
foreign in-
tplant trainees 
lor send trai-
ners in manage 
ment, technicaO 
k'lnd f inane ia 1 
areas 

VI 

°' 



Table 3a: Semi-integrated plants surveyed (continued) 

Motivative factors 
Ca pa- for establ1s:.ing 
city plant, choice of 

Source of (000 technology and Training finance tons) location Problems Successes programme for training ·c-ountrvh>lant (2) (14) (15) (16) 
- (12) (13) ,\sia (continued) 

India D 36 b la - energy: irre- a no -gular supply 
- b - -

E 36 a la - shortage of a - own funds 
energy and raw b b 
material - c 

b b - obsolete d 
technology, 
low power 
furnaces 

le - shortage of 
finance 

kl - shortage of 
qualified 
personnel 

F 38 a none a - c:!e- - own funds b signing -c - energy rolling c - brief available mills visits 
and abroad 
rolling 

schedules 
-

I ---~ 

Participated in 
technical 

co-operation 
or technical 
assistance 

(17) 

no 

yes 
USSR a id sett in1 
up plant 

no 

Interest in 
technical 

co-operation 
or technical 
assistance 

(18) 

yes 
in steel mel-
ting and mo-
dernizing 
rolling mill 

yes 
in EAF, 
continuous 
casting, 
rolling 

yes 
in ladle 
metallurgy anc 
continuous 
casting 

U1 
-..J 



Table 3a: Semi-integrated plants surveyed (continued) 

Motivative factors I 
Ca pa- for establishing I 
city plant, choice of Source of 
(000 technology and Training finance 
tons) location Problems S11ccesses programme for training 

·country/plant (2) (14} (15) (16) (12) (13) 

,..\sia (continued) 

lncia G 40 a none a a) -
b b b) in-plant 
c - available - c 

skills 

H 100 a a - energy and a - volume - own funds 
' b raw material b -

c - technology: (import re- c - manage --
short gestation strictions) ment d - in-plant 
period b 

c - training 

I 165 a a - energy a - own funds 
- shortage b -
c - skilled labour - c - import c 

available subs ti- d - in-plant 
tut ion 

' I ! 

Participated in 
technical 

co-operation 
or technical 
assistance 

(17) 

yes 
provided trai-
ning for 
Nigerian per-
sonnel 

yes 
in India 

yes 
- had Japanese 

consultant 
for two years 

- also machiner: 
and kno1.1-how 
from GDR 

Interest in 
technical 

co-operation 
or technical 
assistance 

(18) 

yes 
p':"ovide TA in 
erecting and 
conunissioninr, 
plants and 
training in 
steel making, 
casting, pro-
cessing, main-
tenance etc, 

--
yes 

to provide TA 
to new and 
existing EAF 
plants 

·-

yes 
to provide TA 
(have 50 yearE 
of experienc1! 
in setting up 
plants) 

V1 
00 



Country/plant 

Asia \continued) 

Indonesia 

1--:.:>rea 
\!{<.'public of>A* 

B* 

!'hi 1 ippines 

Capa
city 
(000 
tons) 

(2) 

13 

325 

60 

I I 
I I 

Motivative factors 
for establishing 
plant, choice of 

technology and 
location 

(14) 

a 

a 

c - technology: 
material re-
quired quality 
standards 

d - language avail 
ability 

c - technology: 
appropriate 

* Information applies to both plantb. 

Table 3a: Semi-integrated plants surveyed (continued) 

Problems 
(15) 

la - raw material: 
government 
regulation of 
imports 

-
c 

a - raw material 
- difficulty 

assessing 
advanced 
technology 

c - limited capi-
tal avail-
ability 

a - energy prices 
and raw 
material im-
port prices 

~ - cost and capi 
tal intensity 

c - lonF,-term 
capital 

Successes 
(16) 

a 
b 

a 
b 
c - pro-

cess 
control, 
data 
pro-
cessing 

a 
b 
c - manage 

ment 

a 
b 

Training 
programme 

(12) 

c - in-plant 

a 
b 
c 
d - on-the-job 

and inde-
pendent 
training 
centre 

a 
b 

c 
d 

Source of 
finance 

for training 
(13) 

own funds 

mainly ._,wn 
funds 

own funds and 
USA ID I 

Colombo Plan, 
Government 
etc. 

I 

Participated in 
technical 

co-opention 
or technical 
assistance 

(17) 

yes 
with Japan and 
the Republic of 
Korea 

yes 
feasibility 
studies on 
stainless mill 
project 

yes 
with parent 
company 

I 

I 

Intere•t in 
technical 

co-operation 
or technical 
aaaiatance 

(18) 

n. a, 

yes 
in management 
training, 
transfer of 
know-how 

yes 
in ORI use, 
energy con-
servation, 
steelmaking 
technology 

-

I~ 



Table 3a: Semi-integrated plants surveyed (continued) 

·-- - - Motivative factors i 
Ca pa- for establishing 
city plant, choice of Source of 

(000 technology and Training finance 

tons) location Problems Successes programme for training 

'Country/olant (2) (14) (15) (16) (12) (13) 

:Asia (continued) 

::'ri Lanka 60 a - - in-plant, Goveniment . b - low yields under Soviet and USSR -
c - best aid terms high reject specialist 

rate 
I -

d - lack of in-. frastructure 
and trained 
personnel 

' 
. Thailand 

I 
190 a a - raw material a - own funds 

imports -
b - lack of b c - teachers 

modern from 
. technology Japan 

d - university 
courses 
and 
scholar-
ship 

I 
I 

I I 

Participated in 
technical 

co-operation 
or technical 
assistance 

(17) 

yes 

yes 
technical 
assistance from 
TOSHIN and 
SHINKO (Japan) 

Interest !n 
technical 

co-operation 
or technical 

a1&istance 
(18) 

yes 
: 

yes 

-

a-. 
0 



---
Motivative factors 

Ca pa- for establishing 
city plant, choice of 
(000 technology and 
tons) location 

ountrv/t>lant <2) (14) 

·': i:-: .-\rne ric a 

r~ ;! : l A 7 a 

I b 

B 120 n.a. 

c 120 a 
b 
c - infrastructure, 

low cost labout 
I 

I 
i 

[) I ~.:.o a - plant grew 

I slowly, in 
response to 

I I demand 
I 

I 
I 

! 
I 
I j 

r i I 

- I ))ll 1a 
jb 

I ! 
I 

I i 
I - -

Table 3a: Semi-integrated plants surveyed (continued) 

Source of 
Training finance 

Problems Successes programme for training 
(15) (16) (12) (13) 

none - - O\oll funds and 
b Government 
c - at Latrobe 

Steel, 
llSA, and 
in-pl ant 

none a a own funds 
b b 

c 
d 

a - raw material a a own funds 
- b b (tax de-
c - some c - low c due tion) 
d - market cost d 

fluct113tion 
government 
price control 

- - a own funds 
- b b 
c - some c - human c 

re- d 
sources 

and 
training 

none a a own funds 
b b 

c 
d 

Pa. ticipated in 
technical 

co-operation 
or technical 
assistance 

(17) 

yes, with 
Latrobe Steel, 
United States 

no 

yes 
domestic 

yes 
(Nippon Steel) 

yes, with 
SKF Sweden 

Interest in 
technical 

co-operation 
or technical 
assistan~e 

(18) 

yes 

yes 

yes 

no 

.. 
yes 

er. ..... 



Table 3a: Semi-integrated plants su~yed (continued) 

--- Motivative factors, I ·- I il'nrticipated in j Interest in 
Capa- for establishin~ ; I technical technical 
city plant, choice 0f •

1 

I Source of co-operation l co-operation 
(OOO technolo~y i\nd I Traininr, '1 finance or technical\ or technical 
tons) location J P'l"oblcms I Successes programme for training assilltance assistance 

: Countrv/olant (2) (14) 1 (15) (16) (12) (13) (17) (18) 

I 
l,_a tin America I 

· 1..:ontinued) 
l:olombia 105 a 11a - raw material a - own funds yes yes ! - b - certain types b - with ABEX, USA, ' 

I 
c - expertise and of wire rod I c - pro- c - continuous and with Spnin 

, reliability of le - high interest\ duct cnsting 
providers of I rates develop-

' technology d - language 1 ment 

I 
· \"enezuela 160 n.a. la - raw material a a own funds n,a, yes 

b - sp.ires (due 1 b b 
to lack of I c 
foreign j d 
currency) . 

- I 
~-----~--+-~~-+---~-----~-4--- - -~~f--~---~~~--+ 

I 
I 

: l I 
i I I I I I 

! \ I I 
I I I I 

i ! I I ' 

I : ! . 
I 
' 

1 
I 

--~-----t-------<--------------------
_____ l ______ _J 

a
N 



Country/olant 

[i,·v<" I c'!H:~d 
[0lfr~_t r 'i. es 
t: .. ! rl'fl\.:. 
-~ F land A 

B 

!'ranct> A 

Capa
city 
(000 
tone) 

(2) 

200 

250 

Table Ja Semi - integrated plants surv~yed (continued) 

Motivative factor• Intere•t 1n 
for e•tabli•hing Technical technical 
plant, choice of Source of co-operation co-operation 

technology and Training finance or technical or technical 
location Problems Succea•e• progra11111e for training a••i•tance a••i•tance 

(14) (15) (16) (12) (13) (17) (18) 

b 
c - technology: 

most modern 

a 
b 

none a 
b 

a - raw material 1a 
quality of scra~b 

c - technology: I b _ low tempera
production and in4 ture 
vestment costs 

a 
b 
c 
d 
in-plant. 
training and 
training of 
customers: 
India, Greece 
Philippines 

a 
b 
c 
d 
in-plant 

customer 
paid 

own funds 

yes 
) 100 projects 
whole world 

yes 
project by 
O\'AKO 
in steel prod, 
+ rolling 

yes 
producing 
ferro alloys 
and stainless 
steel 

yes 
<many possi
bilities) 

t-~~~~t-~~~~~~~~~~~~~-t--~~~~~~~~~~~~+-~~~~~~--+-~~~~~~~~---+~~~~~~~~~-+~~~~--~~~--~~+-~~~~~~~~~~ 

2.S a - raw material 

c - availability ofl c -lack of invest 
skilled labour ment in the past 

d - market fluct
ations 

b 
c - staff 

selt!ction 

a 
b 
c 
d 

spec ia 1 tax: lno 
l~; of gross 
company sala
ries for ind-

+English cour-lustrial train 
St'S ing + grants 

no 

__J 

from Chambl·r 

--------L- of Commerce 

"' w 



- - - - -

Motivative factor• 
Capa- for Htabliehing 
city plant, choice of 
(000 technology and 
ton a) location 

Country/plant (2) '14) 

: ,._!"__'''.'<' l..: 0n t' d) 

:· :· .. i. :),.: c B :.oo a 
b 
c - infrastructure 

available 

:· t.. \. \ .... ~ !.00 "local conditions 
in general" 

: t . \ ! \' A 80 "by tradition" 

" 8 120 a 
-

-- I 

Table :ia Semi - integrated plants surveyed (continued) 

Source of 
Training finance 

Problems Succeaaea progra111De for training 
(15) (16) (12) (13) 

none a - own funds 
b ~ ~ in-plant 

-
a -increased costi- - own funds 
- b 
- c 

in Italy (tech 
suppliers) 

a-high cost - no -- b 

- c - flexi-
bility of 
production 
and 
delivery 

none ~ - own funds ... b 
c 
in plant 

Technical 
co-operation 
or technical 
aaailtance 

(17) 

yes, provided 
training in 
~pain, Portugal 
Malaysia,Greece 

no 

no 

no 

·-lntere•t 1n 
technical 

c o-opu·a t ion 
or technical 
aaaiatanc• 

(18) 

yes, world-
wide 

no 

no 

yes 

I a.. 
"'" 



. -- . - -
Motivative factor• 

Capa- for eatabUehing 
city plant, choice of 
(000 technology and 
tone) location 

(;ountry/plant (2) (14) 

.. r.:_~~';'c (cont'd) 

~~'"· t !~t·r 1 ands 200 -
b 
c - demand of 

parent company 

:;:,:Ii :1 400 -
-
c - technology: 
determined by type 
of final product 

.'\..'it :'.er land 250 a 
b 

:-'\.,'it.·\.~\"'°O 75 n.a 

..-.:!SI .................... ~~~~~~-

Tc:ble Ja Semi - integrated plants surveyed (continued) 

Technical 
Source of co-operatioa 

Training finance or technical 
Problems Succeaaea programe for training aaaiatance 

(15) (16) ll2) (13) (17) 

none - - own funds no 
b b 

c 
-

a - increased a no - no 
costs b 

none a a own funds yes 
b b exchange of 

c kno1.1-how 
d - permanent l • 
int,+ externa 

a - raw material - no - yes, 
high cost b TA in integ, 

plants Brazil, 
Algeria; forge 
in Albania 

Intueat in 
technical 

co-operation 
or technical 
•••htance 

(18) 

no 

no 

no 

no, no longer 
have capac. to 
sell know-how 

er. 
V1 

I 



Table :Ja Semi - intc.grated plants surveyed (continued) 

-
Motivative factora lnterHt in 

Capa- for eatabl1ahing Technical technical 
city plant, choice of Source of co-operation co-operation 
(000 technology and Training finance or technical or technical 
tone) location Problems Succeseee prog raane for training aeeietance aeeietance 

(:ountn/plant (2) (14) (15) (16) (12) (13) (17) (18) 

~!-~~ (cont'd) 

~ !1r"~Y 150 a - a - own funds yes, yes to 
b b • - - Nikko, Japan receive TA in 
c - capital c - imported raw c high eff icienc 

availablity material neces- d D I 
Rokop Devy, UK; st" _l product-

siates high (Austria, AEG, FRG ion 
workinv capital, Japan,Germany) 
due to constant 
devaluation this 
causes difficul- ':]"\ 

ties. (1, 

L'nited Kingdom A 130 a a - expensive a - energy a own funds yes yes 
b energy and flu- target tin > b trained 

ctuating raw and moni- c personnel from 
material prices toring d New Zealand 

b - rlue to lack of b 

capital c - cost 
effective 

c 
operation d - competition 

with subsidized 
European prod-
ucers 

--.. B 160 a a - expensive a a ~wn funds yes yes 
b energy and flu- b b c.omestic 

ctuating raw c 'o-opera t ion in 
material prices d training 



Table fa Semi - integrated plants surveyed (continued) 

·- -----· Motivative factor• lntereet 1n 

Country/plant 

PC!"_-\~IA 

:~;stra l ia 

l\t'i.' 7.ea land 

'-' :-'.-\ 

·:.: ~ .-\ 

-

A 

B 

Capa
city 
(000 
tone) 

(2) 

200 

l6Q 

100 

JOO 

for eatabliehing Technical technical 
plant, choice of Source of co-operation co-operetion 

technology and Training finance or technical or technical 
location Problems Successes prograUDe for training aeeiatance •••i•tance 

(14) (15) (16) (12) (13) (17) (18) 

a 

c - technology: Inane a 
b best available o~ 

world market to 
meet market needs 

n.a. 

a 

r - technolo~v: 

hi-1 tech,low-cost 
investment 

a - raw material: I a 
shortage of 
scrap 

none 

c - initial 
fi~ancing problemt. 

a 
b 

a 
b 

a 
b 
in-plant 

a 
b 
c - in-plant 

and 
foreign 

technical 
training 
planned 

~ l c 
d future 

own funds 

own funds 

own funds 

110 

yes 
in some geog, 
regions 1. e, 
South Pacific 

yes, provide 
operational and 
metallurgical 
assistance to 
plants that buy 
the firms's 
patented vacuum 
and degassing 
equipment 

own funds + lyes, in 
training state matchin 

funds 

yes 
visitors 

yes 

~
es, will pro
ide training 
n conjunction 
ith sail! of 
quipment 

yes, 
to provid£· 
training 

cr-, 
-J 



lAHLE .<a: INTEGRATED PL\NTS SUR\'Ei'ED 

- --------- -
Motivative factors 

Ca pa- for establishing 
city plant, choice of 
(000 technology and Training 
tons) location Problems Successes programme 

Country/plant (2) (14) (15) (16) (12) 

J_,·v<':. 0p in.:, C0un tries 

:.:,: '. ~ .-\:!ER:...::\ ---------
:\r.·cn~ina 170 a a - nonnal - hy suppliers 

b problems b of technology 
importing and in-plant: 

' ferro-alloys study ahroad 

. :; !" .1.:: i ! 2.'.,0 a none - -
b b 

~~\!X ic0 650 a none a-cont.cas . a 
b b b 
c-technology: - c 
productivity - -

:•ara~:.:ay 150 

I 
a n.a. - planned 

: 
b with Brazil ' 

I 

' --- -

Participated in 
technical 

Source of co-operation 
finance or technical 

for training assistance 
(13) (17) 

own funds; no 
government 
and other 
scholarships 

- yes with 
SIDOR, 
Venezuela 

own funds at time of 
start-up 
(new 
technologies) 

vari ... us -

Interest in 
technical 

co-operation 
or technical 
assistance 

(18) 

yes 

y t!S 

·-

)'CS 

not at 
present 

~ 
CXl 



TABLE '.)a: PLANTS SURVEYED THAT PRODUCE CRUDE STEEl. 

--------;- I Motivative factors J Interest in 

I Capa- I for establishing I Technical technical 

-::01.:ntrv/plant 

I city I plant, choice of I Source of co-operation co-operation 
j (000 technology and Training finance or technical or technical 
I tons) I locat-lon j' Problems Successes prograllD!le for training assistance assistance 
: (2) (14) (15) (16) (12) (13) (17) (18) ,

' -~··v"'l .:-;:oing Countries 

:\. ~' : ~-\ 

::.ii.J. J 

::dia K 

: : :1dL1 L 

: :1dia M 

I 18 a a - energy : 
I 

1 a 

I 
- shut down 
c - :echnology: 1974-1977 c-continue 

_ superior due to lack elec work 
I ' now only 25% Jespite 

I I I ~ow.r supply ~!~~;~, 
I - conditions 

18 a 

c - te:hnologv: I I max. pcod. and 

i I quality 

I 36 

36 

a 

a 
b 

a - energy 

c 

a - energy 

a - energy and 
raw materials 
(necessary to 
import raw mat.) 

b 
c-labour 
relations 

a 
b 

a-product 
160% of 
nameplate 
capacity 

c-maximizE 
automati
zation 

none no 

planned no 

none no 

own funds no 

d ·· foreigr 

' 

yes, to 
receive 
technology, 
latest 
information 

yes, with 
Japan 

yes 

yes, to 
provide TA 
setting-up 
plants, 
improving 
productivity 
ttc. 

"' \C 



-
Motivative :actors 

Ca pa- for establ lshing 
i city plant, chc lee of 
i (000 technol ::>g • anJ 
I tons) locatic 
Eountry/~lant (2) (14) 

l 

I DevelopinR Coun ries 

ASIA (cont.) 

India !\ 36 a 

India 0 so a 
b 
c - techt ology: 
quality 
requireme1 ts 

TABLE Sa: PLANTS SURVEYED THAT PRODUCE CRUDE STF.l::L (continued) 

Source of 
Training finance 

Problems Successes programme for training 
(15) (16) (12) (13) 

a - energy a none -- b 
-

a - energy, a - own funds 
raw materials: b b 
quality and c - labou c 
price relations d 
-
-

Technical 
co-operation 
or technical 
assistance 

(17) 

no 

yes with 
Finland 

Interest in 
technical 

co-operation 
or technical 
assistance 

(18) 

yes 

yes, to 
receive TA 
to increasE" 
productivit 
and to pro-
vide TA in 
setting up 
plants 

-

I 

..J 
0 



Table Sa: Plants surveyed that produce crude sLeel (continued) 

, Hotiv;ttlve i'~ctors, I 1 I ,Participated in Ill-terest -fo 1 
I ' I I I I 1 h . Cap11- for e,;tllbl 1Rhing , ' , 1 1 technica tee nical 
. I I I I I . city pl11nt, cho let- of , Source of 1 co-operation co-operation 
: (000 i technol ORV 1md ! I ! Training \ finance i or technical or technical 

. ton~) : loc11tion ! Problems I Successes, programme I for training\ assistance aeeietance 
;Country/plant 

1 
(2) i (14) I (15) I (16) J (12) I (13) (17 18 

I I 1 

DE\'ELOPED : I I i . 1
1 

COL;\TRIES I I I 
~ I : I 

Europe 1 
; I I 

1taly C' 30 : a ! a - cost ja weekly techni-1 
J b - cost of ntw Jb cal mt!etings /' 

I 
equipment for;c - ti~ely'J 

vacuum de- I deli- I 
gassing : veries\ 

c - high cost of , I I 

no ye!l 

-...J 
t--

D 160 a 

capital i I ) 
a- raw material la !- i own funds j no 

sot imported ; b I b I 
international i- le j' 

n·~---4' 
I 

S1.·.-den 125 

I I 
price fluctua-. •d - computers 
tions 

1 I 

a 
·h 

,_ 
I 

'. d - semis market 
al ways 
pressed by 
fluctuating 
prices 

none 

c - skilled :abour 
j - 01.'11 wate; pol.'t!r, 

installation 

,---
!a) 1 own funds 

,b ;b) in-plant as i 
:c) nec<•ssnry 
,d) 

ves 
\domestic 

___________ ___..___ _________________ ._ 

l 
;would he 
:di ff icul t to 
:participate 

I 
l 
I 
I 
I 

I 

_____ J 



,. __ ---

Count!:Z/flant 
I De:llaloeing I \..ountr1es 
:\~'RICA 

I ''auritius 

'>igeria 

i 
i 
I 

i 
I 

I AS I A 

I Bangladesh A 

' 
! 
I 
I 

TahlC' 6.i ·--···--- _t1;ints surveyed thnt process s«mi-f inish<>d products 

l l Motivative factors, I I I I Capa- I for establ!Hhin~ I 
Technical ' I city plant, choke of I I Source of co-operation 

(000 technology and I 

Training finance or technical 
tons) location I Problems Successes programme for training assistance 

(2) (14) I (15) (16) (12) (13) (17) 
I 

9-10 a - a past training own funds and Course in USSR 
I- - b at Univ. of local banks (pd. by UNIDO) 

c - availability of c - lack of funds c - sole Mauritius and 
funds for training producer by Indian 

d - lack of train- of TOR engineers 
ing opportunitie~ steel 
and materials 
(books) 

60 a la - raw mat. (10' a - own funds with Italy 
h - oil available 1984 b - (teaching per-

lb - not enough c - in Italy sonnel) I foreign techni- d - in-plant 
cians and external 

c 
d - inadequate 
infrastructure 

6 a a - raw mat. - - own funds No 
b 1- I b -

!c - inadeq,financ1 -I for plant d - external 
(domestic) I I 

lntereat 1n 
technical 

co-operation 
or technical 
assistance 

(18) 

Yes 

Yes 

Yes 

-..J 
N 



' Capa-

' 
·city 
(000 

! tone) 
Country/plant (2) 

I ASIA 

I Ban~ladesh B 12 

i 
I 
I 

I 
I 
I 
I .. c 21 I 
I 
' I 

" D 45 

! 

: 

' 
! lndc-nesia 24 

' 

I 
i 

I 

Tahll' 6.i Pl~nts surveyed that process semi-finished products (continued) 

Motivative factors I ' I 
for establishing I 

I Technical I plant, choice of I Source of co-operation technology and ' Training finance or technical I 

location I Problems Successes programme for training assistance 
(14) I (15) (16) (12) (13) (17) 

a - raw mat. and - - Kobe, Japan with a 
- energy expensive b b ~ Kobe, Kobe, Japan 

b - technology c Japan 
expensive -

I_ 
spares inadequat~ 

d - shortage of 
experts; trans-
port 

a a a on the job own funds No 

a a a a own funds No 
b b b 

c 
d 
ext. (dom.) 

a i a - raw material I a little, none No i delivery time I in-plant I and payment I 

I i I ,-
I I 

I 1-

Id - lack of know-
hL .. , lack of 

I motivation for i 
training I I 

i I I I ' I ' 

lntere•t 1n 
technical 

co-operation 
or technical 
assistance 

(18) 

Yes from 
Japan or 
Korea 

Yes 

Yes 
personnel 
exchange 

Yes, in 
training to 
improve work 
efficiency 

....., 
w 



Capa-
city 

: (000 
tone) 

Countrv/plant (2) 

r ASIA 

1 ~:alaysia 14 -~ 

I 

Pakistan A I 12 

" B 15 

" c 125 

I F~"ROPE 
Y:.:>:,o:-lavia 170 

I 

Tahl~· Ila Plants surveyed that process semi-finished products (continued) 

Motivative factors: 
for eatabliahing I Technical 
plant, choice of I Source of co-operation 

technology and Training finance or technical 
location Problems Successes programme for training aaaiatance 

(14) (15) (16) (12) (13) (17) 

a - - on the job - No 
-
-
d - marketing 

n.a. a - raw mat, and a "training not - Yes 
energy expensive b needed" domestic) 
in some areas of c - ser-
country vice 

-
c - financing 

infrastructure 

"'.a. a a "not - Yes - b necessary" (domestic) 
c - financing 
infrastructure 

a - raw material own funds No a a : l internal b - obsolete 
technology c and 

frequent break d external 

downs 
- ------ -- ---------- --- ----· 

provided TA in 
a a - raw mat:t::>ial - a own funds welding, etc, 
b b b h to buyers of 
c - personnel c firm's products 

available; further tech-

export market nical and lang._ 
u~~e_training 

Intereet 1n 
technical 

co-or··ra t ion 
or technical 
a••ietance 

(18) 

Yes 

Yes 
technology 
to improve 
quality 

Yes 

Yes, in 
rolling 
technology 

Yes, in pipe 
production, 
installaLion 
and corros...: )I 
control I 

I 

-..J .. 



, 
I Capa-

city 
: (000 

ton a) 
Countrv/olant (2) 

r !~:\~~I~ A."'ER I CA 

Ecuador 4SO I 

I 
! ~idd!e East 12 

J,H·dan 

!\u1.·:iit 65 

I 
l 

Table 6a Plants surveyed that process semi-finished products (continued) 

Motivative factors I 
for eatabliahing Technical 
plant 1 choice of , Source of co-operation 

technology and Training finance or technical 
location Problems Successes prog ra11111e for training aaaietance 

(14) (15) (16) (12) (13) (17) 

I 

n.a. - - None - No 

a none - a - local company Yes from 
- I b - France: 
c - export market c - at compdn) Vallourec and 

that suppliec D.M.S. 
machines 

a - - a own funds n.a. 
- b b 
c - export market c 

d 

I 

lntereat in 
technical 

co-operation 
or technical 
•••iatance 

(18) 

Yes, to 
receive TA i 
rolling, ad-
ministration 
and account-
ing 

n.a. 

n.a, 

~ 
U• 



Capa-
city 
(000 

• tone) 
Countrv/plant (2) 

DE\' ELOPED 
COL'!\TRIES 

Europe 50 

l:rance 

Turkey 150 

I 
L".5A 20 

I 

Tnb!C' 6a l'lnnts surveyed that process semi-finished products (continued) 

Hotivative factors I 
for establishing Technical 
plant, choice of Source of co-operation 

technology and Training finance or technical 
location Problems Succeaaea programme for training •••iatance 

(14) (15) (16) (12) (13) (17) 

- a - raw mat. 50% a - own funds yes 
b must be imported b b established 

b - technology c - in plant subsidiary plan! 
40% must be imp- in Ireland 
orted 

c 

a - a a - in plant own funds no 
- - b b ~ in plant -+ 
c - export market c c abroad 

- none - a own funds no 
- - b 
c - conanercial c - qualiq c 
viability of s~rvicE -

and safet~ e - safety I record training 
I 

• 

InterHt in 
technical 

co-operation 
or technical 
•••i•tance 

ll8) 

yes 
in developed 
countries 

yes, in EAF, 
cont.casting, 
secondary 
metallurgy 
and ·olling 

yea 

......i 

°' 



TABLE 71 PROnllCTION STRUCTIIRE BY TYPE OF PRODUCT: DEVELOPED COUNTRIES 

(Percentage) 

. 
TYPE OF PRODUCT 

I 

' I Type and Size of Plant No. of Output 1983 Ingots :Wire Rod Rod and Sections, 

' Plants in (000 tons) and 1 and Wire Bar Flats, 
Sample Semis Products Products Angles,etc. 

I 
l 
I 
j s~mi-integrated Plants 
I 

2 I :-.:to.coo t/a 1 - - 100 -
1.::.l-100 1 000 t/a 4 174 - 32 22 -
: :01-200 1 000 t/a 7 1,022 5 40 40 15 

: > 200,000 t/a 6 1,451 - 34 46 17 

I Total Semi-
\integrated Plants 18 2,649 2 36 42 15 

lcrude Steel 
Producers 3 274 100 - - -

! 

! 

!Processors of 
Semi-finished 
Products 3 84 - - 52 -

:o-::al Developed 
1~ountries in Sample 24 3,007 12 32 38 13 
I 

. .. 

I 

Forciinga Pipea and 
Tubes 

- -
46 -
- -
3 -
5 -

- -

- 48 

4 1 

Total 

I 

100 

100 

100 

100 

100 

100 

100 

100 

""" 
""" I 



TABLE 73: PRODUCTION STRUCTURE BY TYPE OF PRODUCT: DEVELOPING COUNTRIES 

Type and Size of Plant No. of I 
'Plants 
'in 
:Sample 

Semi-integrated 

1-40,000 t/a 
41-100,000 t/a 
101-200,000 t/a 
> 200,000 t/a 

Plants I 

; Total semi-integrated 
plants 

Integrated Plants 

Crude Steel Producers 

Processors of semi
f inished products 

1-40,000 t/a 
~1-100,000 t/a 
101-200.000 t/a 
> 200,0JO t/a 

Total Processors 

Total Developing 
Countrtes in Sample 

; 10 

I 
I 

4 
9 
2 

! 25 
! 

4 

6 

9 
3 
2 
1 

15 

i 50 
I 

Output 
1983 
(000 
tons) 

208 
202 
807 
448 

1,585 

752 

138 

87 
91 

247 
87 

512 

3,066 

(Percentage) 

TYPE OF PRODUCT 
r---------

i Ingots I! Wire Rod ; Rod and Sections, Steel Pipes and . Spec, Steel 
j and and Wire: Bar Flats, Castings 1 Tubes 'Products 
l Semis 

1 

Products Products Angles, etc. i : 
I I 

I l 
I 21 I 

12 ! 
~ 

18 

10 

100 

10 

39 
13 
26 

18 

11 

11 
31 

11 

14 

54 
39 
51 
56 

52 

42 

46 
5 

10 
69 

25 

43 

23 

5 

5 

10 

4 

10 

6 

6 

2 
10 

3 

3 

2 

37 

50 
95 
69 

58 

19 

25 

12 

6 

Total 

JOO 
.iOO 
100 
100 

100 

100 

100 

100 
100 
100 
100 

100 

100 

~~~~--~--1~~~-+~~--+~~~-+-~~~-+-~~~~~~~-+-~~~~~~~~-+-~~~-

Total of sample, j l~ _L I I l developed and ' 
Lveloring countries 74 6 ,073 10 22 41 __ 10 J 11 3 100 

I 

-.I m 

I 



<Xtt-
I ~t 
I 1983 I ..,.,i~tries _ (CXX) 

type of plants tons) 

vei~i!!J co.mtrie•s 

Africa I Sani-integrutrJ plants 201 
l Processors of sanis 15 
; Total Africa m , 
! Asia 
j India 

295 I Sani-intf'(Jrat.ed plants 
1 Cnrl£' steel producers 137 
l Ref-'.lblic of Korea 
: Sani-integratca pla."lts 200 
l Thailand 
' Sani-integrat.ed plants 149 
: <)t.her ~ian countries 
I Sani-integrated plants 74 
I Processors of sanis 157 I 

; Total Asia l,6'LJ 

I Europe 
! Yugoslavia 

* 
' Processors of semis n.a. 
' i *assuned equal to 
: capacity 170,CXX> tons) 

i wt.in Jtnerica 
; Integrated plants 752 
I 5':!ni-inteqrated plants 746 

Processors of semis 87 
! '!\.Jt.al latin Anerica 1,585 

L 

Table 8: Main uses of the ousrut of mini-steel plants surveyed -
by region an:J type of plant 

Main uses of output 

Manufacturi.i'YJ 
Construction equiµnent, 

and machinery, Wire for 
N\.lnber manufacturing tools, motor ielectrification 

of Constnletion equiµoont vehicle parts and 
plants only etc. etc. constr..JCtion 

3 2 l 
2 2 
5 4 I 

9 1 3 5 
6 l 5 

2 2 

1 1 

3 2 1 
9 0 
~ rr ~ i 

1 

4 1 2 
7 2 3 2 
1 l 

I2 2 4 ~ 2 

Pipes 
for 
oil, 

water, 
gas 

2 
! 

l 

Pipes f.or 
oil and 

i;:iarts for Pipes for 
machine~; construction 

1 
I 

l 

I 

I 
! 

I 
l 
I 

-

-..J 

"' 



Table 8: 

Main uses of output 

IManuf acturin] 
nit- Construction equipnent, Pipes 
put and machinery, Wire for for Pipes for 
1983 Nlri:>er :nanutacturing tools, motor ielectrif ication oil, oil an:i 

Jegioo/oountries arrl ((XX) of Ccnstruction equipnent !vehicle parts and water, parts for Pipes for 
type of plants tons) plants only etc. etc. construction qas machinery oonstructiai 
Devel~ing countries 
\continued) 

:O-tidc:Ue F.ast 
Process~ of sanis 83 2 2 
Tot.al developing 

' countries 3,066 so 17 14 10 2 5 l l 

Develq:>ed camtries Cl) 

Europe 
SatU.-integrated plants 2,279 14 6 6 2 
Cnrle steel prcducers 274 3 2 1 
Processors of semis 70 2 l l 
Total Europe 2,m 19 9 b 4 
CX:eania 
San.i-i.ntegrated plants 320 2 2 
USA 
San.i-integrated plants so 2 1 1 
Proc::essors of sanis 14 l l 
Tot.al USA 64 3 I 2 
Tut.al develqled 

I countries 3,007 24 10 8 6 

-- - - - - - - - -I Total in sanple. 6,073 74 27 22 16 2 5 l 1 
developed and developing 

I countries 
I I --



• 

exit-
put 
1983 
(CXX) 

Type of plants tons) 
Sani.-integrated plants 

Developirq countries 1,664 
Developed COJntries 2,649 

Total san.i-integrated 
plants 4,313 

Integrated plants 
Developin;J count=ies 752 

Crtrle steel producers 
Developing ca.mt=ies 137 
Developed ca.mtries 274 

Total crude steel 
;:m:rlucers 411 

?rocessors of semis 
Developing countries 512 
Developed camtries 84 

1 'I\:'t.al processors of semi~ 'S9b 

--
Tot.al all pla.'1tS in 
~~le 6,073 

I 
I 
I 
I 
I 

I 
! 
I 

Table Sa: Main uses ot the ou~.·~l .. miaj.,-steel plants ~ -
bj' txre of plant 

Main uses of output 

~acturin:] 
Constnictioo equiprent, 

ard machinery, Wire for 
N\.llber manufacturing tools, motor ielectrification 

of Ca\Btruct.fm · equipnent !vehicle parts ard 
plants cnl.y etc. etc. construction 

25 6 7 10 2 
18 7 8 3 - - - - -
43 13 15 13 2 

4 l 2 

6 1 5 
3 2 1 - - -
9 3 5 1 

15 9 
3 l 2 

Il m i 
- - - - -
74 27 22 16 2 

• 

Pipes 
for Pipes for 
oil, oil and 

water, parts for Pipe• for 
qas machineey cx:nstruction 

l 

(I) 

5 1 

'S' r 
- - -
5 1 1 




