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'fhc mastering of the tec·hnology nnd development uf the iron amt stt!cl 

industry in dr.vP.loping countries depends, to a great exttc>nt, on the strategy 

of imlustrializotion. For lhis purpose, and in view or ~stablishing H 

national and subregional coherent productive system, it is •ost i•portant tu 

devc!lop a strutea.'Y which proaotes the integrntion c·r tht! iron and sh~el 

industry with the capital gooc'.s sector and other ser.tm·s of the t! .. :onomy, as 

w•d I as co-opernt ion ut the regional and subregional lf>vcls. It is ajso 

necessary to identify other relevant aspects which need tc be •astered. These 

uspects are: 

u) the selection of appropriate technology according to the size of the 

country, products to be produced, and national resources available; 

b) :.he ident ificution of techniques to be 11asten~d in the ronlexl of the 

sr.lr.cted technology, for the 11BDufacture, 11aintenance, i•prove.ent and 

odaptntion t..f i•ported equipment, es well as for t~r. design find c-onstrurtion 

of sped fie types of aachines. This will enable ti1e atlarn•ent of gr-eater· 

do•~st ic: capac:ity in the produc:tion of iron and steel; 

c) the development of methooologies for the formulation of training 

prol(r~ oricnt•·d tuwards llftstering at the notional IP.vfd, the kt!Y aspects 

of the subsystea constituted by the iron and steel industry ancl its main users 

and SUf>I, I i ea·s. 

d) the idenU fication of available national engineering and t ruined 

manpower, as WP-11 as of possible international co-operation at Government and 

ent l!rpr ise levels. 

r 
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Iron and steel is considered HS the classical heavy induslry, but one 

easily forgets the c:onstant evolution of its technology, lhe changes of soae 

uf its 11nin characteristics such as size, as well as th~· role that et:o111111ics 

of scale have played in its productivity. 

Tim tcchnulogical changes that have taken place in the iron ond steel 

industry have created different types of plant: 

o) 'l'hc classical plant 

This is, in general, an integrated plant based on the conventional route 

or the blast ft.:-nace-oxygen converter, as well as other schemes (blast 

furnace - open hearth, etc). Generally it is H large sizl: planl, of more than 

a a ill ion tons, which produces a wide range of flat and non-flat products. 

h) The mini -plants 

ll is difficult to agree on a single definil ion of a mini -stel!l plant. 

In developing countri~s mini-ste< l plants may have a c;apaci ty as small as 

5,000 tons per year or less, and often have between 10,000 and 100,000 tons 

per year. In developed ccuntries the usual capacity of mini-steel plants was 

hl!lwe<m 50,000 and 500,000 tons per year und is now between 100,000 and 

500,000 tons per year and may he as high as l million tons per year. 

Mini plants c:an he integrated plbols that includ<! all opentl ions, 

beginning from the transformation of iron ore into pig or sponge iron, 

throui(h <"<>nversion into steel, ·asling operalionH and rolling into finistmd 

pr-r>1luc.ts; se•i-- integrated plants that start with ste~l scrap and/or directly 

r· .. clun!d iron orf.' ( 0111) as a raw materi u 1 to prmluc·e s lt!t:I in an el •~C'I r i c: un: 

furnac:e and include casting and rolling into finishP.d products; 

nun integn~tml plunts that ll<dt sc:rup and dir<~clly rt:cluct>d iron on. in an 

• 
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electric arc furnace, but only pr·oduc:e crude steel cast into ingots or 

hi I lets; or simple re-rolling mills, that US«! semi finished procluds to 

produce finished steel products. !I 

It is wel I known that large integroted iron and st Pel plants are 

expanding at a very low rate in the world. This is more evident in 

indust.riulized countries, but even in developing countries their growth is 

r~ther limited. 

There is a clear trend towards an increasing propor·tion or world steel 

production by mjni·plants. For example, while in 1970 the mini-steel capacity 

was 7 percent. of the western world capttcily, in l!IH5 it increased lo l~ 

•) 

perrenl.!:!/ 

Murh of the reef-mt investment. in n< .. 'W steel plants in larr,c steel 

producing countries has been in mini-plants. I~ the United States, 

pract ic:al ly all new ~ruce steel c:apaci ties an: based on mini ·st.ed plants. In 

1980, approximately 27 percent of crude steel in the United States was 

produced by mini··plant.s, in Italy 55 percent, in .Jupan 2:1 percent, and in (o;ft:C 

r:oun tries , 26 percen l. 

In developing countries the role of mini-plant production 1s also 

impressive. Developing count:ries contribute 28.3 percent of the western world 

capacity of mini-steel. In Asia, including China, tht: capacity is of 

approximately 20 11i 11 ion tons; in Lat in America, approx imalely 7 mi 11 ion 

tons, and in Afric:H, approximately 2.4 mi 11 io1. tons. In 1<:ast1!rJ1 Europe 

anni -plants appearP.d quite late. The first plant of this typf! is the 

liyelorusskiy Met.allurgic:hf!Skiy Zavod at Zhlobin in the Snviel. 1h1io11 with a 

<:aparity of 720,000 tons a year. 

~I 

- . -··· - .,. -· ·-. 
Tht!rt~ is H thirrl typ'.: of plant· :.h<: mic.<> plunt wh:d1 is only at a 
rt•scurch stage with o product ion c:upnci t y of on I y IUOO tons pm· yuur. 
for further details see "ThP. Projr~ct future St1:elwor·ks. ~'in:.sl HP.por·t." 
Thf? Nut jomtl Hoard for Tm:hnintl lh~velopm<·nt, ~:tol'hholm, .lanuury l!Jf«:L 
IISI, 19th Annual Meetings and Confenmce, l.nr11lu11 1 IJ.K., fi·!J Odot>er l!JHr,. 
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As regards the least developeJ countries, one can also notP. the 

development of the mini-plant capacity. For exwmple, in some Afri.ean 

countr-ies •ini--plants have been developed with a capaci ly of less than 50,000 

tuns u year. Among these countries are Angola (:i0,000 l/year), Cameroon 

( 40,000 t/year), Ghana (30,00\) t/year), Ivory Coast (<!0,000 t/y1?ar), Kenya 

cm.ooo t./year) Mauritania (36,000 t/yenr} I 'f(lgO (:!0,000 t /year) mad Uganda 

( :!4 1 000 t/year). 

Consequently, it is important. to examine the muin causes of increasing 

mini-plant production in world-wide steel production. The aain aspects which 

ran help to explain t.his I.rend ore the following: 

a) the present financial crisis and the restructuring taking place in the 

cnpit.al goods st?ctors ut. the world-wide level have dcc:reas<?d the dt?mand for 

steel products, reducing the possiblities of estabLishing a large integrated 

plant.; 

b) large integruled iron Hnd steel plants nrt! Vt?ry costly from the point. 

nf view of capital cc>.:>ts, aud require large financial resources, which is a 

major c:onst.rai11t. to developing this t.yp<~ of unit.. esp<?c:iul ly in <leveluping 

countries. In a1ldition 1 these largi: integrated iron and st.eel plants r-equirc 

large and c-ost ly infrast ruc:turc from the point. of view of supply (mines, 

energy, refractories) as wel.l as of transport and housing (railway, port, 

c i t i es ) . Sign~ f i cunt fi nHnc i a 1 r-<!soun:es ar<? a 1 so nemlcd for ttw t raining of 

u large 'lumber of people needed in this typ·' of plant. 

c} the c:upac:ily of mini -st.eel plant.s is more suit.ed l.o the size and level 

of demand of many developing countries, thus creating conditions for a better 

integral.ion wiU1 other sect.ors of I.he c:c:onomy at. t.ht? nat ionul and subregionul 

levels; 

cl) lhu total cupitn' invesl.mfmt. per ton of inst.ul led ci1puc:ity requirect 

for a mini-steel plant is lower than for a c:onventional integrated plant. In 

uctclition, th<? con•·tructicin period <:an be shorter - in some c:eses as low as 

l yean iu comparison with 4 to 12 years ne,.ded for a conventional plant; 
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e) some operations such as sintering facilities or a coking coal p!ant, 

and expensive infrastructure (extensive transport equipment.) necdt~d by '.l 

conventional integrated plant, are not required for a mini--planl, which makes 

it a less expensive and a l~ss complex technological route. Jn general, 

mini-plants require less-skilled manpower, thus, reducing, the costs of 

lruining, which is an advantage to countries where lrttined personnel is 

limited. 

llnwever, it is important to point out that al present mini-plants have 

the disadvantage of producing a relatively liaited range of products. This is 

not so i;i lhe case of large integrated iron an<l steel plants, whic:h lht-refore 

could result ii.a some cases in llaking thea ii-replaceable. 

Due lo the aspects mentioned in point 2.2 above, the mini-plant 

technological route is becoming an important technological alternative, 

part. iculary for "miwc.omers" t.o the iron and steel industry. 

In industrialized cow1tri~s the main structural charac-leristcs of 

mini-plants are different lo those in developing countries. 

In industrialized countries, mini-plants have th2 following main 

t t~chnologic:al c:huracterislic:s : 

a) they use electric arc furnace based on scrap, as row mat er iul; 

b) they produce aainly light long products (ban, wire rod, small beau:s 
or merchant. iron) ; 

c) steel is coral inuously c:usl in bi llc!ls, aJ I hough i I <:an uJso he <"ast 
in small ingots ("pencil ingot"); 

cl) bilu:Ls m<~ rollect in <me, sometimes two mills. 

Th~ possible future evolut.ion in industrialized countries, of this 

"dussicHl" mini-atr.ul phmt ilf t.nwurcls H more ,Jivcrsifi1•il prorlud ion. In 

future mini-plants will enter the field of "flat products". As is wdl known, 

n definite llOV(! is t.akinl( place in this dir<~<:tion with the product ion 
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of plates from electric fun1ace steel-;aaking; the design of new .~asters l<i 

produce thin slabs; and the adaptation of existing mills (sleeked or 

semi-continuous) or design of new mills (planetar·y). 

In developing countries, the development of mini-plants lakes pluce in u 

di ffcrent context. The capacity of these plants is in general, smaller than 

in developed countries due to the size and level of demand of many developing 

countries. The size of the plant is also affected by the need lo build up the 

necessary infrastructure which, in the case of most industrialized countries, 

already exists. On the other hand, quantities of available scrap in a 

developing area vary lo those in an :industrial one. In developing countries, 

there is often a lack of scrap which can lead to the selectit>n of either 

dirm:l n~duc:lion or another metnllurgic:al scheme. In addi l. ion, from the 

energy point of view, "newcor:~r" countries often lack a reliable electric 

supply which ugttin, can lead to other metttllurgicol schemes. 

In a survey carried out by the UNIDO secretariat on 74 mini-plants of a 

wide range of size and type, locnted in 2~i developing and in J:i developerl 

countries, a variety of different problems was encountered in developing 

c:ountri1·s to those in developed countries, as we)] as in thf! difft~renl 

regions. ;11 

The problems encount<:rerl in mini-plant.s in dt?ve]oping count.rim; were 

rdated mainly to raw materials, energy, technology and financial aspects. In 

Africu, the muin problems were short.age of raw materials, spt!cifintl ly 

shortagf:S of l11cal scn1;>, as wel I as shortages and high pri<:t:s of eleetdc 

powt-r. ~·immciul proldems Wt?re rlue to lack of herd currenc·y fur the payment 

of fon:ign debts, as well as lack c,f availablP. financing. 

Asian pl111ts fac:erl prohlt!ms aminly ndttt.t~d to raw materittls, SJlt!<:ificuJly 

in tht? irn?gularity of s~rply and the high prices, as Wf.'I) as the lac!< of 

;u For further rlutai Is see: "Mini slt•td plants: an analysis of their m11in 
d1urac:l<·r.sli<"s und level of infl?grnt.ion ;met the po~sihiliti<·s fur 
c:o-opnralio•1", IU/WG.'158/'I. Bac:kgrouncl papf'r for tl11· ~·ourth Cnnsultatio11 
011 the Iron ancl St <•f! I I nclm; t ry. Vi c·rarm, Aus I r i a, !I I:~ .J urw I ~IBfi. 
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fun-!ign exchange to cover payaent for the import of raw materials. India was 

au exc:ept ion to this pattern: energy was the areu in which Indian mini ·plurals 

faced major problems due to shortages and irregularity of electr-ic power 

supply. 

I.at in Amcri«an phmts, especially in Colombia and Vcnezmda, hatl p!·oblt!ms 

related to importing scrap and to shortages of spare parts due tu lack of 

forei1!n cur-r-ency. •'inancial prohlE"JDS were muinly elm• tu high interest rates. 

•·Iuctuat ion of the world market was anolht!r r•roblem which had an important 

impact on the Pvolution of the exports of those counlrirs and which uffeded 

the level of utilization of their production capacity. 

In developed countries the :nain problem encountered was the higt1 and 

fluctuating price of scrap. Other problems were the decrease of domestic 

demand, as well as financial problc•ms due to the high cost. of t·apital, 

insufficient past investment and high working capital requirements. 

The 74 mini-plants st.uclied, reveul an important oricnt.ntion or their 

production towards domestic consumption and also integration of those plants 

with the construction and c:upita] goods sectors. 

The mini-plants studied oriented their produr.tion mainly towards domestic: 

consumption which accounted for approximately 72 percent. of ttwir output, with 

28 percent being exported. The plants in developing countries concentrated 

more on product ion for domestic consumption: approximHl.eJy HO pen·cnt of tiit~i r 

output, while in developed countries about 64 percent was for domestic 

conswnpt ion and :m p<~rcen t was exported. 

These mini-plants reV•!al an imoortant integration with kf~Y sectors of the 

national economy. Th'~ final users of the~ procluct.s of mini ·plunt.s st udit~d c·11n 

be gr·ouped into the following main categories: cons~rul'lion; manufadun~ uf 

cquipin<mt, machinery, motor vehjc)~ purls, tools and other industrial 

products; pipes for gas and water; and steel cables usmJ in the system nf 

1•1 c•cl r i fi c:ali on. 

There nn~ !Wale dil'forenc:us in tlw patterns of u~<· of llw output of plttnt:,; 

stuili~d in developing and in de\rtdoped countries. 111 llw d1!vtdupi11g i:ountrir:H 
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the output of approxiaately one-third of the plants was used cntirdy for· 

constr1.1d ion; tilt! output of ZH percent of the p)nnts wus used ror both 

construction and manufacture of capital goods; 20 perct?>nt was used •ainly for· 

munufaduriug eapitaJ goods; 10 percent was used for pipes for wult>a· and gas; 

and the output of the remaining H percent was used for· cables and other uses. 

In the •ievt:lupcd rountries the output of '12 percent. of the phmts studit:d was 

used enl ire I y for construct ion; 3:1 percent was usecJ for both eonstr·uct ion and 

lhP manufacture of capital goods; and 25 p1!rr.enl used eral i rd y fur the 

manufacture of capital goods. 

There an~ ulso di ffercnces in thP use of the output of mini - 1i1 an ls 

studied in developing countries. In Africa, aost of the output 

(HO percent) was used in the construction sector, while in the other regions 

the production of iron and steel was used more in the manufacture of capital 

goods, pi['es uncl steel cables used in the sysl.E'.m of electrification. 

:L3 Motivating factors for the establishment of mini-plants 
m::!<L!:~£h!!i~~L12~:Ql!~rn!i~m __ ------------------__________ _ 

The main moli vat ing factor that determined the <!St abli shment and loculi 011 

of mini·-steel plants in both developing and developed countries was the 

domestic demand. 'fhal aspect. was t, •1e of 82 percent. of al 1 plants st.udit!d 1:1nd 

of 93 p~rc;ent of plants in developing countries. The sP.cond most important 

factor was the availubil ity of raw materials, whic:h was proved by the Jocut ion 

of 4!) percent of plants in both developing and devdoped countries. Somt! 

other factors were the avuiluhility of i:afrast.ruct.ure, c!nergy, skilled labour 

and fi nanc i a 1 resources. 

Most of the plants studied (90 perrent in t.he devdopinat cou11tri~s <tn<l 

over 60 percent in developed countries) exp.·e!tsed rnterest. in participating in 

t c•(;hn i c.:u I co· opt~rat ion activities. 

Th<! areas in which mini··plunts in developing c.mntries •·X(>r<!SSt·il inlt>rt~st 

rn t·ecP.iving ter.hniral assistance include technical asper.ts (electrii' arc: 

rurnan• technolufty, continuous nast ing); training; mainlfmrtnn: pnwc~durt>s; 

11ua I it y cont ro 1 ; ener·gy saving; a» we 11 as manage11en I for I fi., rP.dud 1 on of 

c-os h. St!Vt!r-11 I p Jim ts in dc·vc 1 op i ug c·oun I r j 1•s, AIU in I y in M<•x i co, in Ind i u a111I 

in Brazil, expressed inten~st in proviciing tedmir.al assistann~. 
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4. Training to master the development aml technologit.>S of th~ 
ir~1!1 __ ~!!~L~!~~Li!15'~~!:n• ______ . _____ ........ -- . --

T1·uining is a key aspect t.o attaining u greater dumt?st.ic: c-upacity fo1· 

mastt!ring the development and technologies of the iron ancl slt!el industi·y. 

~·or this pllrpose, methodologies and progra..es of training shouJ.J take into 

accow1t nuaerous internal and external factors of a diversity of nature 

tedmic:ul, econoaic and social - which are aainly res11onsible for the 

efficient production and development :>f such a complex industry. 

Training for this industry in developing countries, should he t·onrcivcd 

in mastering, not only production operations and m·ganizational aspP-c:ts of a 

specific plant or plants, but also tht! infrasta·ucturc needed for its 

deve lopaaent, as well as its links with other sectors of the economy that an~ 

suppliers and users of the iron ond steel industry. In 01ses when! expods 

play an important role, methodologies and programmes of training should take 

into uccount. t.he need to master the mP.chanisms of worlJ market funct.ioning. 

The methodologies and progrBlllllles of training should aim at masterin~ 

t ec:hnicul and especially socio··ec:onomic complexities, he<:nuse ot" the nee1l of 

integrating the plant, in a harmonious way, within the national economy. In 

other words in the c:onc:eplion and tl1t! dcv<dopment of the~ plunt, existing 

economic e11d social structures should he taken into consideration. 

ln this respect, it is important t.o ident.ify ltw different typ<!S of 

training needed for the effer.tive building up of the infrastrudur·e rcqui red 

for the integration of the iron und st.eel p)anl with its enviromncml.. This 

means, in some cases, the need to master the supply of energy and water-, 

cormauni<.alions, I.he const.ruction and oper·at ion of a porl, an<I ttw c·n·ul ion of 

& whole new r:ity. 'Ihe methodologies and programmes nf training should also 

uim at achieving harmonious and ef'f i<:itmt I inks bclwtmn 1 lu: i nm und st t~el 

induE::.ry and the mining sector whir:h pr·ovides the plant or plants with lht: 

inm ore, tht! industries that supply spun: part.s, HS wc•l 1 11s with lht• 

c:onslruct ion and capital goods sect.ors, pt!t roluum industry 1:111<.i ol twr sHc:tors 

whi c:h ust~ st ce I products. 
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Methodologies and programmes of traini•1g should be aainly oriented 

t.owurds mastering the process for the St!lect.ion of uppropr·ialt! I cdmoJugintl 

a!t.ernatives accor·ding to the resources. size and infrastructur·e of the 

<"ountry. as weLr <SS the different techniques involve1t in lh•.: production 

process - aanufacture. aaintenance. atlaptat ion and c:onst rucl ion of maehiner·y 

and equipment. 'rhis requires i.l proper knowledge or melal lurgy. eleclric.:ily. 

me:;hanics. 1&er.hanics of fluids and thermodynamics. 

'l'raining should also be oriented t.:JWards acquainting people to wor·k at 

n!latively high physical aagnitudes. temperatu1·e, pressure, power and sp~ed 

thal are common characteristics found in the iron and sle<!l industry. In 

addition. training in team-work should be developed. due to the nature of the 

l"·ucess of product.ion uf this ~nduslry which is a continuous one. and where 

productivity is based mainly on the harmonious flow of product ion anil on the 

pr·oper bu I <Jnce bet.ween I abour, raw mater i il J s and energy. 

In developing countries, it is of great importance to identify the 

constraints of the national education system and t.he possibilities of 

improvement to meet the requirement of general and specialized training in the 

iron und steel industry. 

In onJer lo mast.er the t.edmic:ul and socio··economir c~omplmd I ies of ul I 

the iron and ste~l subsystem of production. the methodology or methodologies 

of l ruining shouJcl identify the key aspects thul wi 11 pc!rmi t mash~l'ing the 

main lines of "fragility" created by the relations between the entt!rprise and 

i Is snci o- P.Conomi c environment, and with in the ent~rpr i st~ i tsd f between t hu 

different individual jobs needed for the harmonil)U~ functioning of the plant. 

'l'he muin linc!S of "fragUit.y" are generally related to the proct~ss of 

obtaining the inputs and services required, the spare parts needed, anct the 

links with th" muin users of iron and st.eel products. 

The mastering of the technological complexity, resulting from int~rnal 

und mcternnl tc:c:hnicol factors and their inl.f~rrPJat.ions, has lo be achieved 

mainly through the acquisition of appropriate technical knuw·huw by the 

different persons involved in th<~ subRystem of prmhwtion of llw iron and 

• 



steel industry. The socio-·ec.:onomic complexity can be mastered through the 

development.of udequale behaviour lhal lakes into uc:count the cultural und 

s•lcio-economic environment, and through adequate definition!': of authority and 

responsibilities which have to be in harmony with the sociul nml lechnicl'l; 

organization existing in the country and within lhe er.terprise. 

In other words, the adequate combination of know·-how, behuviour and 

authority/responsibility must lead to an effective mastering nf the technical 

and socio-·economic: complexities of the iron and st.eel subsystem ,,f 

production. These main aspects can be complemented by others, in accordance 

with the realities of each country!V 

To master, for example, the suppJy of spare ports n·quired by the 

continuous casting, which is only a part of the product ion proct!SS of an iron 

and steel plant, it. is necessary tr. master its main relations inside Lhe phml 

which inv.Jlve production activities, maintenance, engineering, and management 

of stock activities, as well ns the external relations resulting from the need 

to buy spare parts from the do1r.-!stic industry or to import them. Table 1 

shows lhe main acliv1lies and their relations for obtaini~1g spttrl! parts for 

continuous casting. 

To identifr the lin~ of "fragility" created by the relHI ions mentioned 

above, it is necessary to cletermine tht? posts, mainly key posts, needed to 

curry out the different. a(_tivities of rroduclion, muiut.emmct!, and 

engineering, and to administer the supplies and stocks involved in the supply 

,,f spHre parts for continuous casUng. Key posts ccm be identified by 

evaluating the requirements needed by each of them in rt:latiou to know-how, 

behaviour" anct authority/responsibility. The factors and weight given to each 

of these main elements will depend on the realities of each country. Table 2 

shows, as u reference, the main faC"tors which c:ouJd be! considen~cl in defining 

a post.~/ 

1/ 

~/ 

Jt'ur further clef.oils se<!: "Normative guidfllinm; for ih<! ma81i:rjntt of 
lt~dmulogy in iron and steel through training", Jll/WG.4!iH/1. fim:kground 
paper for the fourth Consultation 011 the Iron and Steel ~ncJustry. 
Vienna, Austria, 9-13 June IUR6 
See footnot~ ~/. 



- 14 -

Hequireaents of know-how. hehaviour, authority/responsibility uf the 

pustc;, define to u great ext er:!, the •Hin nml~nl of p1-ugr~·s of lnsining. 

There is the need to create, fro• the different sectors invl)lve<l in the 

deve I opmen t u f l hr: iron and st ee' industry (t rans port , tmergy, •in i rag, 

inrlustry, education, cn-eree), a national group of persons r·esponsible for 

defining a st.rutegy of training and for formulating nml implP.menUng 

methodologies and progr818111es of training. 

Co· operation in the field of training, between devt~loped a11tl <leveloping 

countries and between developing countries themselves, has to be aimed at 

creating u domestic capucity which will permit. the master·y uf tlw dt:velopment 

and iedmology of the iron and steel industry. 

'1.:c 1'tw rlevelopment of m!W projects in clevt~lnping c:ountr·ics and the 
s~J~~~i!?IL'?f Jr~!~j~1g .~H~r~·~UY~~- ____________ . _ 

There are sever·al possible scenarios of training for the establishment of 

a new projm:t in developing counlrius. Snmt: rely uminly on t-xlf:rnul support, 

others basically on national resources 3nd effort aimed at achieving a more 

self-reliant development of the indust.ry. 

The moda!ily adopted to implement a project wi l J lnad to different types 

of training. Where H plant is basiculJ y inslulled hy a foreign partner, 

training does not play a central role, the pace is mainly set by the foreign 

purlner. 

The estnblishment <'f un iron and stP.el plant, in this case, can be the 

fol lowing: 

n) reqUE!St for proposals, acc:orcling to a minimum of parfflllelers dctenraint-cl 

such as the level of production and types of product to be produr:ed, from 

Sf-d lurs of f!CJUipmenL The proposals should bf! prf!SC!Jltcil rn·e of' charge; 

b) international bidding hy iiiffenmt firms in order lo select the best 

p1·opotrnl for the ustablishmm1t of ttm plant on 11 turrik~y busis; 

.. 

• 
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c) analysis a1~d evaluation of the different proposals by a c-onsulling 

fira; 

d) signature of the turnkey c-cmtrad with the winning fir-.; 

e) iaplP.aentation of the contract by the foreign firm. 

The inst.al lalion of an iron and stc!el phml, muinJy baSl!ci on nat ionaJ 

effort, t.:an be presented as follows: 

a) preparation by o national team of a study aiaed al ~dt!nl ifying 

the 11&in econoaic and technical characteristics of the project; 

b) creation of a multi-inst it.uU onal co .. i tt ee involving the 

different actors participating directly or indirectly in 

ll1<! establishment. of the plant {industry, education, t-nergy, 

transport, c<>1111erce); 

c) formulation of pre-feasibility and feasibility studit:s by 

th~ national team, which can be assisted by foreign 

experts in some aspec:ls of the study; 

d) co-ordination with the different institutions al the national and 

international levels in order to begin training the pt!rsonm~I 

needed lo operate the new plant, as well as lo introdur.e training courses 

on the iron end steel industry in the national educ:1 don system; 

e) implementation of the project by the national team with the 

support, if necessary, of foreign expertise (inclividuul experts or firms). 

As r:an be seen, this second scenario will require a greater Pffort in 

training us welJ as extra financiHI resources. In this r'.US<~, th<! development 

of the project will tnke •ore time. However, tht! fulurt'! i11·v~lnpm1mt of th.­

plant will 1't! guHrunttwd to H greHler r.xlent uml will also haVt· 11 major· 11apud 

on the cfeation of a national technological infrastructure. 



lfi-

Tnaining ia1 the iron and str.<!l imlust ry, as has lwt!ll pointe1.' uut, 1lut"S 

not only involve the personn1?l dirertly responsible for lhe plant, but also 

those indirectly involved in the development of the irun and steel indush-y 

( llui lJiug up of lhe infrastructure and polic-y maker·.). 

Thr type of plant and technological al ternet iVt! selected, influence 

training costs. This is •ainly due to the differenr.es in the aaount of 

pc•rsonnel involved in the direct op<~rat ion of the plant and in the bui I ding up 

of lhe infrastructure needed for the functioning of the plant. l f the size 

and product mix of a plant arc larger, so are the requireaents f"nr the 

personnr.l directly and indirectly involved. 

A c:lassicnl mini -plant, based or scrap and specinl i;wcl in un~ product, 

w i l h a produr.t i • .n capacity of 200, 000 t I year, w i 11 requ i r-e approximately :!:m 

persons of different qualifications to opernte Ht opt imwa comlit ions. A 

larger mini-plant (400,000 t/year), with an enlarged product mix (bars, win~ 

n)(l, merchunt iron), wil i need approximately 650 people; the swnt! mini -plant 

integrated with a direct reduction plant will need approximately 750 people, 

and a dassic-ul large-scale inl<~grutecl plant of :i mt/ycnr, betWPt"n titiOO lo 

H:mo peop 1 e. 

Trttining costs in developing countries are greater than in developed 

countries l>ecause of the need to build up the o1ecessary or t,., improve the 

1•xist iuf, infrastruc:IUrt! (energy supply, .,nter system, housing) :snd because of 

the lark - total or· partial - of trained personnel and training fec:ilities 

(tn1inin1{ r·cntres). This means that, for similar vhrnt.s, devr.loping countries 

must spmui morP. r-:sources for training than developed c:ountrif:s. 

A mini plant of '100,000 l/yeur in a developer! country wlwr«' llu!re is no 

nPt>rl to hui ld up nt:'W infrastructure, will continue to n~c1uin! approximately 

~if10 ptmplt·:, wlwrt!US, in muny developing countries th~~ huiJcling up of tlm 

1mcrssary infrastruc:ture wi 11 incn!as~ lhe peoplt~ involv1•d to approximately 

I :mo, wh i <'h w i I I have greH I i nipad on t rn in i ng nt•f!rls mirl n1s ts. 

• 

• 
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ln many developing countries the establ is~nt of a aini ··plant, with the 

characteristics 111e.mtioncd above, rec1uires lraining of •osl of tin~ people 

involvt?d (around 1360) b~fore the start of l)perat;uns, iu nrcler· tu aaster al 

t ht: 11a ti urm l level , t ht! t t-chno l •,gy aml t he deve l opacn t of t ht~ I' I au l l u be 

established. Training should include specializecl trtlining for the in>n and 

st et?I ind'.lst ry und general training of th(? whole personn(-1. Special izt!<I 

training costs can vary froa US$ 5 aillion to US$ lO aillion, acrording to the 

sp•·cific conditions of developing countries. 1'hc c:ost of gt?nenal training uf 

lta•~ whole p~rsnnnt~l can be as auc:h as US$ 50 •illion or· e~·!n am·P..fi/ This 

meum; that in rounlries where I he general lnvr.J of t"1lucat ion is low in 

relation to the requirements of the iron end steel industry, ltaf? impact of 

lrnininf, costs on the general cost <1f the project nm h<! n:lal ivPly high 

compared to those in developed c:ountries. 

~·irmncing of speciulizerl lnaining could he relatt~il ton spt·ciric iron nml 

steel proj1?ct; the resources n~~ded for this purpos•? ar·e iaportaut. but are 

C!SS<!nl ial for I.ht! operation and development. or I h~ plant. G<~neral t ntining i:s 

a deeper problem involving aajor rt?sourc•"?s whid1, if possible, must not he 

n·lalt?d to a sin1,Je pro,ject; t.his typ1-? of training cunlribult!S tu a more 

gmaeral development and should gel a special financing. 

In order lo c:ontrihul.e in a decisive woy lo the lTrnl ion of n nut ionul 

r.oht!rent productive sys le•, the iron and steel inciustry needs to arhieve an 

intt'grafecl dcvelOIJWlfml Hnd to llCISfcr ifs ff!'"hnology Rflil futUJ"t' f"Volufion. 

The adequate seler.tion of technology, arc:ording to the size and rt'!soun:es 

of I he coun l ry and I o t he i ron Rnd s I ee I produ1 ·I s needed, and wh i r·h is 

generally identified at the level of the feasibility study, will gm1erate a 

posit ivc impnct on tht.- main marro·economic punnnet.<~rs («'mploym,·nl, use of 

ry ~·or furth~r cfolails sec: "lmportunce and possibiliti1•s of fimmc:ing of 
infrtu;trudure and personnel I.raining in the iron aml slt~t-1 proJc~ds", 
ID/WG.45R/:.!. Background paper for the Fourth ConsultBlion on the Iron 
nncl StP.r. l J nclus t. ry. Vienna, Aust r in, 9 I ;i .June I !JHti. 
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national n~soun~es, earning of foreign currency) of the country and on the 

dTic-icm:y of the plant. Appropriate methodologies 1tn<l progn1.aes of training 

ran also .;ontrihute to decreast.•ing the vulnerability of the plant, amt promote 

a more self-reliant develoJ>llenl. 

In the context mentioned above, it is i•1>ortant. lo pla<-e t->•vhasis during 

our· rl i sc:uss ions on: 

1. Identifying the main aspects (technical, c.•conoiaic, legal) lo be 

considered in order to •aster technology and development of the iron 

and steel industry at. the national level, as well us on determining 

the •ain national and foreign actors to be involved in this pr·ocess; 

2. Identifying the muin factors for the select.ion of the technology; 

:1. Identifying the main aspects to be taken into acr.ow1t in establishing 

methodologies for, and programmes of training, as well as ways and 

•~ans to finance training which would have a lower impact on the 

financial structure of a project; 

4. Identifying possible ways of co-operation among developing rountries 

and between developed ond developing countries which wuuJd permit 

developing countries to •aster the technology and i•prove the 

progrH111111es of truining of their iron ond steel industry. 

• 

• 
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Table l 

TIIE SUPPLY OF SPARE PARTS 
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Table 2 

SCHEMATIC ANALYSIS OF FUNCATIONAL COMPONENTS 

--~-- ................... -- - --... -- I ............. ~ ....... ~~ , __ 
~ ', ~ ,_ ~---~ / 

KNOW-HOW 

AUTHORITIES 

I 

,J 
BEHAVIOUR ""' 

INDIRECT 
RESPONSIBILITIES 

System of procedure for exei'Cfsing authority and 
responsibility (role of staff) 

• 

'\ 

experience acquired 

basic education 

socio-cultural 
environment 

pedagogy of relation­
ship in the company 
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