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1. INTHODUC'I'ION 

Iron and steel industry is of vi tal ir'lportance for developinp,: countries 

since there is a c10se-relationship between the increase in iron and steel 
\.. 

consumption and GNP growth.Estabilishment of iron and steel industry prepares the 

base for the industrialization of the country or lookiO[{ t.he other way round t 

as the industrialization of the co,mtry increases the need for the iron and 

steel industry increases. Hut the investment in this industry costs very f\~\;\s:h and 

it takes an important share frOm the limited investment funds of these countries. 

Turkey for example made 5 percent of her total investment to iron and steel 

during 1960'8 for the const.ruction of Erep;li Iron and Steel r.omplex (!~Hm"':iH) 

a,lthoueh more than half of the investment requirement was obtained from other 

countries. 

Once such an investment is madetgetting the maximum return gains much 

importance,The value added in this sector is very high but the profitability is 

not.So,increasing tile productivity gains importance from this aspect too~rrhe 

capaci ty utUizHtion in tIle iron and t~ttwl inciu.stry i:1 abollt 55-60 percent on the 

averiige ill1 lJ.'urkey today and in case full capacity utilization is reacned tne 

share of fixed costs Hlay decrease by 50 percent.So produc ti vi ty in this industry 

has great importance. 

In this study the pr'oductivity levels of the three iron and steel campI 

in 'l'urkey tlrO moaaUl'od uf~ing four different cr1 teria a.nd tile X'(Hsul t.tl an: compared. 

In the first seetion, the properties and the significanee of the iron and 

In the second section,the structure of the iron and steel industry in tbe 

world, the production and consumption levels,the criais in ttlis ner:tor in the last 

decade,and the problelhs of the developing countries are explained." 

'1!he third section covers the iron and steel incitlstry in 'I'urkey.A short hi 
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of this industry in Turkey is given in this section.The production,consumption 

export,import levels are given and the projections made for this sector are 

analzed and finally the effecta of the worldwide crisia in tnis sector on '!'urkish 

Iron and Steel Industry is argued. 

In the fifth t.tiol1,the integrated iron and steel complexes are introd.uced, 

the staGes of production,the four basic production units within the complexes are 

and the production procedures within these units are explained. 

'l'hd fifth section COVt3rs the major approaches to the productivity problem 

is compared and the productivity criteria that will be used in the study are 

introduced and their properties are explained. 

In the sixth and last sectiol1$ the productivity levels of the four production 

units of each iron and steel complex are measured for the period 1976-l9B2 using 

the four different criteria.The results are compared in this section,too,and 

are evalua ted • 

• 



II. THE PHOpr~RfJ'IES AND THE SIGNIF'ICA?iCl:-~ Oli' IHON AND srr;':;~L pm SPRY 

Iron and steel production is realized r~inly in three stages.In the first 

ntage iron ore is refined and pig iron is produced out of this refined iron. 

Secondly,the pig iron produced in the previous stage i5 processed. and steel is 

produced.In the final stage the iron and steel produced is giver. shape and the 

final products are obtained. 

Iron and Hteel industry,together with some other basic industrieB such HS 

chemical industry and lrlachinery industry consti tutes the infrastrue ture of the 

industrial sector of a country.There is a close relationt3h~p between the increase 

in iron and steel consumption and GNP growth. Especially in developing countries, 

iron and steel consumption grows faster than per capita industrial production and 

GNP.'l'he income elasticity of iron and steel industry in these cou.ntries is higaer 

than in developed countries. 

'l'he main properties of the iron and steel industry way be su.rn.marized 

under the followint:r points ; 

'rhe forward and backward linkages of the iron and steel industry is very 

utrong. 

'l'he iron and steel industry is in such a c"itical pOtJition triat it can highlJ1 

influence the rest of the industry since its products are extensively used in 

"Uwr t;loctors,and sinGe iron and staal .ind,wtry itsr:lf iLl an il'lportant eOntlUmor. 

The forward and backward linkages of this industry may be obtained fI'orn input
. 1 

output tables.According to the reslllte of a Btucty 'ilade on Turkey, iron and ~lteel 

industry is the sixth sector with highest backward linkage coefficient in 1973 

and the second sec tor wi th highest forward linkage coeffi.cient. 

'.rha uC)filliderably high backward linkage i,oans that iron and steel inctU!3try 

is highly dependant on the inputs which will be supplied by other sectors.This 

1) KOHTWI, 1977 : 73 
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property also gives the power to effect the rest of the economy througb the demand 

for inputs. 

rrhe forward linkage of iron and steel industry is even more stronger and 

this implies a very impor.tant power to influence tile wnole economy since the per-

forrr~nce of the rest of the industry is determined by the nature of this sector 

to a great extent.rrhis strong forward linkage I',akes the iron and steel industry 

very sen~ive to general demand conditions al~ fluctuations in the economy. 

""!" The iron and steel in(lustry necessitates a developed infr9.structure. 

Production of one ton steel requires the transportation of 3-4 tons of 

iron oro ,Goal find other raw rnaterinls.Acitti tionally, proci.lc ti on of on!': ton attHd l.H 

<"''1ulvalent to one ton final product which should also be transported.In oUler words 

production of one million tons of final product necessitates an infrastructure and 

organization for a transportation of about 5 million tons totally. 

- 'Jlhe iron and steel industry uses capital intensive technology. 

Production capacity of one ton steel necessitates an investment of about 

2000-2500 dollars depending on the technology and the scale of production.The 

minimum optimum production scale on the other hand is accepted to be 3 nillion 

tons2 which means that to estabilish an iron and steel complex with a minimum 

optimum Bcale requires an lnvestment of about 6 billion dollars at least.so to.70 
I 

percent of ttlis investment is composed of capital goods. 

- The iron and steel industry is highly dependant on new teclinology and 

know-lloW. 

The production scale is very high in this inJustry and tile levels of inputs 

used is very high as a reaul t of this.So even! ,i.nor iiiprOVel'lents in the tecimolop;y 

adds lIIuch to the productivity.'11hifl property forces to create 1\t~W technology and 

8S a resul t of this the :'Iinimum efficient production cC\paci ty has 1. ni;rea~ltld to 

3 million tons yearly from 1 million tons in the last decade. 
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- The iron and steel industry ia a very important energy ccnswner. 

12.percent of. the total energy demand comes from the iron and steel industry 

and this is consumed in the form of coal J elee triei ty and fuel.'l'nere is also a 

continuous effort to reduce the energy need and improve the productivity in the 

sector • 

.,. ~The iron and steel indu~try has a significant share in the GKP of !Host 

economies. 

'rhe value added is high in this sector.In Jeveloped countries the share of 

the iron and steel indu.stry is about 2-5 percent.This sh'1re a['.ounts:to 6-8 percent 

,I n those eOlmtries which are newly developing thier iron an(1 steel induHtries. 

-The iron and steel industry has a very important share in the world economy 

and trade. 

8very year more than 700 million tons of iron and steel and reia ted ra'W 

ffil.:l.teriall;:} costing 200 billion dollars is lJubject to inter'no tional trade • 

Today the amount of production of iron Rnd steel per person consti tutes 

an important and conunon crite:ciQn'to measure the level of development of ~ country. 

!\. oountry th!lt IlroducC3s 400 kgH, or mora iron and steel per pen~on yearly .ia 

llt:iuall,y acoepted as davt~loped. 

·Depending on this'critical role of iron and steel industry on the whole 

econollly,all the developint~ count:r,lea are trying to eatabilishtheir own ir;on an.d 

steel industry disregarding its high cost.The developed countries on the oUler hand 

are in a continuous attempt to develop their technology to i!T!prove the'_proctuctivi ty 

and to overcome the prevailing crisis in this sector. 

As a result of these the geography of production and the technology in 

the sector changes continuously. 
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III. IHON A.ND Srl'}'!EL INDUS'rRY IN THg ',.JOHLD 

The iron and steel industry has changed to a great extent in tile last ,0 

years froln many aspects.Upto 1950 USA supplied 60 percent of the total world 

demand,but during 1970's USSR overpassed USA in steel production.Japan also 

showed an impressive performance durir~ 1955-75 period and increased her steel 

production capacity to 140 million toas and most of this capacity is used to rrake 

export. 

An important change in the iron and steel sector during 1960's was that 

the developed countries started to encourage tne estabilishment of iron and. steel 

industry in the developing countries.During tilis period the developed countries 

increased their attempts to create new technology and ai:m41d to keep their control 

on the ~,}e(}tor by toohnoJogi(Hll Imperiori ty and by produeing moru HpeclalLl;ori and 

qualified products3~ 

'rhis new strategy of the developed countries encouraged the estabilishment 

of iron and steel industry to a great extent.In 1950,50 countries had their.own 

iron and steel industry and in 1975 this number had increased to 68.As a result 

of this the steel production of the developing countries increased by 9.2 percent 

on the average during 1965-1974 period lsee table l),whereas the world protluetion 
I 

increased only by 5.0 percent during this period.It is estir~ted that the rate of 

growth of the iron and steel industry will keep it;" high level until 1ge5'in the 

developing oount:t'le~4. 

One important point about the iron anciateel industries of the developine 

countries is that tl1ey are working at very low scales of pro:iuction and wi th old 

technologies which means an unproductive and high cost protiuction.Dfilveloped 
,I; 

tlo\,mtd.tHJ on thu otlwI: hand ifIlpr~)vu tlud:c tllchnology ()ontinu()lwly Hnd tlw' [lrodw:-

tion scales increase parallell~~ 

') KI<;YD.b!H ,1976 : 30 

4) 9~LEBi ,1979 : 10-11' 
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'l'ABLE! 1. GROWTH RArl'ES OF WORLD STJ..:EL PH01)tJC,)'ION Am) CO:\'S1J?,a)jTIO~/\ 

\{E:ST J<:UHOPg 

REC 

O'l'HEH.S 

EAST KlROPE 

USSR 

Nom'H AN}]tI CA 

USA 

CANADA 

JAPAN 

DEV1~LOP}ID COUN'rHIES 

CHINA 

li'UICA 

ASIA 

LATIN Al'iE1UCA 

DlWl';l.<JPING COUN'l'H1:l;;!j 

\O/OHLD TOTAL 

196~-1974 1974-1985 

CONSUMPTION 

!l.l 

3.1 
5.5 
5.8 
5.2 
1.6 

1.3 

4.4 

11.5 

4.4 
11.5 

9.5 
9.1 

11.0 

9.9 
5.1 

PR01)UCrfION 

4.1 
,.5 
7.8 
6.2 

4.6 

1.2 

0.9 

4.6 

12., 

4.6 

9.2 

17.7 
8.7 
9.2 

9.2 

5.0 

CONSUI'fr"l'ION 

2.7 

2.3 

3.9 
4.2 

3.1 

2.5 
2.4 
2.8 

3.6 

3 .• 0 

6.7 

6.5 
7.7 

8.2 

., • t~ 

3.8 

PRODUc'rrON 

2.2 

1.7 
4.6 

11.0 

3.4 
2.0 

2.0 

2.0 

3.7 
2.8 

7.5 
23.3 
11.2 

1l.2 

12.0 

3.8 

In addition to theae,the developing countries are still the lfIain iron and 

steel importers in the wor1d,although they achieved considerable improvements in 
I 

steel produc tion in the last two decades.Developing countries import nost of their i 

I 

raw material and intermediate input requirement as well as high quality steel from: 

developed countries.The reasC?ns for these are as follows: first of all I 90 percent 

of the world's coke reserves are in developed countries and coke is a basic input 

in steel production.Secondly ,during 1960' s small scale rolling !<11113 were 

extensively estabilished in developing countries which was not rational a.t all 
,~':,. 

since these production uni ts were not produG tive due to the:ir low produc .!oion capac 

and sinee these pro(iul! tion un! ts producu only f.inal produe ttl and tiliH c rea tetl the, 

neeri of imported intorillediate inputs6
.Laatly,the import of hig'h quality ~toel 

5 )QgLlt~B1 -1980 :. 21 
6) QELl~i I 1919 : 168 



is due to the technological superiority of the developed countries. 

World steel p:r.oduoti.on i~; nhout ,{oo 1I.11lion tons YHarly.15 percf:nt of tU.o 

production is made by the developed coun~ries.USA,Japan and EEC produces half of 

the total world. production and USSR iB the biggest producer incH vidually I (see 

table 2). The gap between the developed and tne uhderdeveloped countries in steel 

production is still very big.Accprding to 1980 data, the 2.7 billion person livirlF, 

in under,ieveloped and developing countries produces 25 percent of the total 

world steel production whereas a population of 1.1 billion people living in deve

loped countries produces 75 percent of world steel. 

'fhe economic crisis in the world economy which starteD. wi th the i~R~ease 

in oil prioes in 1973 effected iron and steel industry deeply.Since the~rDn ami 

steel industry is highly interrelated with other industries and since it.Js a big 

energy consumer,the general economic crisis hit the iron and steel industry from 

both sidos.On the one hand ttle deilland for the products of the sector decreased 

and on the other hand the costs increased sharply due to the increase in energy 

prices. 

As a result of these negative effects,production is decreased in the sector, i 

inventories have piled up to very cri tical levels and the prices in ti1e internatio- ! 

nal i'larkets have decreased drama tieally .GovernmentB have taken various lileaaUreti 

to proteot their iron and steel industries 7• '['he import of iron and steel products 

is forbidden totally or permitted only within certain quotas.The governments also 

gi va direclbt subsidy to this industry to cO:'lpensate the decre,lses in trle world 

export market prices of steel. 

rj~he crisis 11a.;; reached its top in 19BO-IQB2 period and the price of 0;"" 

ton steel which was 350 dollars in 1979 has decreased to 200 dollars.The A,flerican 

and E~ropean steel industries are depresaed .ostly fror'! the crisis R.nd a liard 

competi tion has started between Japan, USA and EEC.'l'ne sub~idies in l~:ft::c aI'tounted 

1) DPT, 19H3~: 5 
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to 130 dollars per ton and the total bill was about 60 billion D':. Tbe capacity 

utilization decreased below 40 percent in 1982 and the steel producers lost: 100 

dollars per ton in USA.The big ch~llaneer Japan i~ also in a difficul~ position 

and is planning to subsidize her steel industry too starting from 19839• 
I f 

tftost of the developed countries tend to produce and specialize on [".ore 

qualified special to employ new technology and to overcome the decre~tse in the 

prices in international market. 

In 1990 the world ateel production iH estimated. to be 1 billion tom}, trie pro-

duction capacity of the developed western countries is estimated to stay fixed 

whereas,the capacity of East European countries is: expected to increase by 3 

10 percent and the developing countries by 8.5 percent. 

9) DPT,1983~: 5 

10) MEfl'AL BULLli.:TIN, 19130 61 
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IV. IRON AND STEEL I1l})lTS'l'RY I N TURKEY 

Turkey is one of the first developing country that has estabilished her 

iron and steel industry.The attempts to estabilish the iron and steel industry 

has started in late 1920's.In 1932 Klrlkkale Steel Factory started production 

with 20.000 ton/year capaci ty .'rhis factory was constructed by Germany and i tsmajor 

product was heavy weapons.'rhe Klrlkkale Steel Factory had a sPlall scale of produc-

tion but still it functioned as a school and also contributed nuch to the exten-

sion of the country's railway network during 1930' s.rPhe proc1uction capacity of 

this factory __ increased to 40.000 ton/year in 1951, to 60.000 ton/year in 1960 

and lastly to 7t3.000 ton/your in 1979. 

Klrlkkale Steel Factory has specialized on more qualified products after 

Karabtik Iron and Steel Complex started production and. produced equipments for 

cement and textile industry, The variety in its products has increased even [TIOre 

following the extension in its capacity in 1979 and it started producingtigh 

quality pipes. 

The capacity of Klrlkka1e Steel Factory became insufficient after a few 

years and the attempts to estabilish a new and more developed steel factory has 

started.Discovery of the iron ore in Divriei has played an i 1l1portant rol€1 in 

thi.s decision too. In 1930,w1 thin the context of the F'irst F'ive Year"Liudu$tri.-

lilllzatlon Plan tlLO conut-ruotion of t.ho f.i rst i nto{u'atod st.eel ermp1ex of 'Purkuy 

l1a5 starteLi in Karabiik.The placement of the complex was not sui table since it 

was 100 kms. far from seasnore which made the complex totally dependant on land 

transport,but national defence considerations led to Buch a decision. 

'rurkey manae-ed to get advantage from the cOlf,peti tion between Ger:'lany and En
,~;,' 

gland to finance the project~~he complex is constructed b~r the E':nglish 13rassert 

Company and a credit of 16 million sterling is provided by the 8nglish Govern"lent. 

'llhe complex started production in 1939 partially .1'~le production capaci tyo\'arabiik 

Integrated Iron and Steel Complel\. was 1)0.000 ton/year steel. 
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'rhe English firm ran the complex for the first 1. 5 year since 'Iurkey <lid 

ductively during 1940' s, but still fJ.'urkey was able to overcome the great depression 

of 19:;0' s and the Second Vlorld War wi tn the least harm possible depending on lu6H' 

self-sufficient industrial structure. 

In 1944,estabilishment of a second iron and steel complex was decided in 

Ereg-li.Turkey demanded technical and financial aid from U!,)A, but lJSA had totally 

different plans for the development route of Turkey.The A:nerican expert H. \0/. 

Thornburg who was sent by the American GoVerU1I1ent to Turkey in 191\5 sai: in his 

report thot to eonstruct a new iron and steel complex would he meaningless.He 

12 also recommended to clo~e the KarabUk Iron and Steel Complex .As a result of 

this report,American Government refused to give any technical or financial aid 

for the project. 

Starting from 1952,the increase in the growth rate of construction sector 

and industry in general, together with Korean 'liar caused an increase in iron and 

de,.and,and the inventories decreased sharply.As a result of th i.s ex tension of 

the Karabtik complex was reviewed once more and the capacity of the complex was 

increased to 600.000 ton/year during 195tJ-1962 with the Gerlrifill technical aid. A 

new extension project is being carried out since 1972 in this complex which will 

increase the capacity to 900.000 ton/year. 

The second iron and steel complex of 'l'urkey is EFU!JV:.IR woierl is estabilished 

in gregE.'rhis complex is built by the financial and technical cooperation with 

.4\ 
USA. 60's was an eraYwhich the developed countries changed their strategy and 

encouraged import substitution in developing countries. USA's cooperation during 

the estabilishment of 1~H.DE:Mi.H. may be eonsidered wi thin this context. 

EHDi~iH was a different case in terms of its capi tal composi ti. on ami its 

administration model than Karabiik cornplex.Pifty one percent of the capital was 

provided by the public sector and the rest was provioed by the private sector. 

'l'hirty percent of the priVate tleetorhj ahare was owned by an American com;ortiwn 
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which porformed the estabilishment of the complex. 

run like a private enterprise,independant from p,lblic sector and SRr~' s adminis-

trative model although more than half of the capital i;3 owned by public. Later on 

the Sharf:}8 which were owned by the A1Herican firfl,s are bought by the p,.blic sec tor 

and total share of public sector increased to 10 percent. 

ERDEMIR started production in 1965 with a capacity of 378.000 ton/year.The 

complex produced flat products r~inly and these products were the inputs of the 

newly developing manufacturing industry.After a few years from its estabilishment, 

ERDEHiR /'las unable to satisfy the demand and the attempts to extend the capacity 

sturted and the capacity increased to 1. 5 million ton/year in two stal',"feB. 

The iron and steel demand in Turkey increased much more fastly than estil',ated 

during l!:lte 60' s and early 70' a and ciorneatic produc tion was far from being; sa tiB-

fact.ory.As a ret3ult of thJa,contacts for. the eHtabiliahment of a third iT'on and 

steel complex start~d in 1967 with HSSR. The construction of the complex started in 

1970 in lskancierun.'l'he production in the coplex started in 1971) partially,wi th 

a capacity of 1 lIIil1ion ton/year.'I'he construction period of this complex has taken 

too long and the capacity utilization could not be increased due to various adrni-

nistrative and technical defaults. 

In addition to these three iron and steel complexes, there are l'1any s['lal1 

scale production units belonging to private sector.These are ~ostly estabilished 

tiuring late 50's and 60'a~ il'tlOy produce fillul PCOdllCt:.; only using tho intorllludlate 

products produced in the iron and steel complexes or imported •. But the capaci ties 

of these production units are very low in general and this prevents productive 

production.Also they do not use their prociu.c tion capaci ty fully. The p:·uiLw lion 

capacity of these production unite amounts up to 1.11)0.000 ton/year. wtlnroiH3 

the procluction stays about 500.000 ton/year. 

An imp<?rtant alllO.lnt of Turkey's iron and steel deliland is ;-,et by if'lport 

and the extention activities ill the existing estabilishmentB is continuing. In 
.\Jdi.ti.l d i·,I) -I.ht-)'ie 
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addi tion to these a new iron and steel complex is planned to be estabilisned in 

Sivas and 405 million 'fL. is spent for this~ project between 1976 and 1981 but 

in 1981 the project is posphoned temporarily together with some other inv8stment 

projects. 

Trle iron and steel complexes existing in 'furkey differ as to tn.air final 

products.KAJtAEUK and 1SDOOH produce the.:;sOrcalled long products w:!ich are mainly 

used in construction sector and to Soflle extent in railway conotruction.i·lm!;!'11n 

on the othel' hand produces flat pro due t8 and these are uHed in the lllfl.liUfac turin/" 

industry mainly. 

The steel production capacity of the three main plantl3 is 3.2 million tons 

per year, the production on the other hand in 1982 including tile production !'1ade 

by the other production units too is 2,84 million tons. The production dnd con

sumption levels shown on table 3 show that there is excess produ~tion in long 

products since 1980.Thisbasicly due to the sharp decrease in the demand which 

is because of the deep crisis prevailing in the construction sector since 19dO. 

1'ha i'l.l'll.. produots product.lon on ttld other bund OHnnot 8dlitlfy tilt! demHnd and 

this is not something new.Flat products are the basic inputs of the manufacturing 

industry and there is excess demand for flat products sinee mid 70' s.'l'ne excess 

1emand for flat products is satisfied by imports (see table 1\) Rnd ir1lports of 

flat prorlucts consists the most important part of Turkey's total iron and steel 

import,if we do not take raw 'material imports into account. 

'l'he excess supply in long products on the other nand has increased the 

inventories to very orkltlical and expensive levels espeCially after 19B1 fwd thi.s 

forced the export alternative to be taken seriously starting from 19E3l.As a 

matter of fact iron and steel industry achieved a sharp increase in iron ,and steel 

exports in 1981 and 1982,and a great portion of tilese exports was compo:oed 

of long products. 

But the export prices in international r,arkets is extr.aorciinarily low due., 
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to the criala in the sector and all the governrJlents are subsidizing iron and steel 

exports amounting to 150 dollars per ton.As a result of this, tIle exports realized 

in last two years resulted with losses although the government has given high subsi

:',ies.The rate of subsidy in the export prices amounts to 80 percent in developed 

countries whereas this rate is about 45-50 percent in Turkey.The export of iron 

and steel industry is not expected to increase considerably,since the domestic demand 

will highly exceed production in near future
l ? The demand'for ilrOlvall):l steel pro

ducts increases two times faster than the G.NP growth on the average.The demand 

projections which is based on such a re:\.ationship can be seen on table 5.rt is 

assumed that the GNP growth during the related period will be 5 percent on the 

average. 

'l'he demand levels projected show obviously that the production level and 

the production capacity should be increased fastly.The investment levels on the 

otner hand are discouraging.'f9ta1 investment IT.ade in the iron and steel i~ldustry 

was 0.85 percent of the GNP in 1978 and this ratio has decreased to 0.26 percent 

in 1982.'J'his means that new production capacity will not be created in the short 

run.Then tne increasing demand must be satisfied by increasing capacity utilization 

or by importo.Ao a result of these an increase in the producti vi ty of the exist-

ing capacity gains much importance. 

Another important point that necessitates an increase in the productivity 

is the increase in the costs of the industry.'l'he de!',and esper:ially for the lonp; 

products is low and the prices of the main inputs increases continuously.'Phese 

factors ctlU:3a:,an increase in the unit costt) of the in(iustry.But an increa0H in 

the prices of the produG ts obviously,deepecis tile cri:1is since iron and and steel 

produc ta are the Iliain inputs of the incius try and Much an increaet;; in prjce~, ~, ta r-tL> 

a chain re~lction.So the increase in the eosts of the i.ron and sleel in,illl:;try 

should be compensated by the i.ncrease in the productivity. 

15) DP'l',19B3a; 10-7(. 
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V. THE IN'f:F.X;RATED IliON AND S'PEEI, Cm-lPU;XES 

Technological developments in the iron and steel industry leads to conti

nuous change in the sector. Jt:!ven minor improvements in the productivi ty provides 

high benefits since the production aud.relatedly the input level is very high. 

Vertical integration and the increase in the production scale are the two l'lajor 

technological change axis in the sec tor. The increase in the production scale 

i'loreasea the labor productivity.Vertical inteeration,on the otiler hand leads 

to higher input productivity and to a ciecrease in other costs such as transportation. 

Integrated iron and steel complexes are the basic production uni ts of t·:.is 

industry.rI'he~le integratect plants are composod of 4 basic unito. 1'he8e are the 

Coke Factory.furnace,Steel Producing Unit and Rolling Fill. 

V.l. THE COKE FAC'l'ORY : 

Coke i6 a vi tally important input for the iron and steel product.ion.lIit~h 

temperature is a basic need during the production process and c·oke is the most 

sufficient source for this al!le.'·~o its higtf;alory and ita other chemical properties. 

'1'he kind of coke that is used in iron and steel production is obtained 

by processing the high quall ty cokenble coal.During tuis process wuich h, 'perfor

med in the coke factory,high quality coal is purified and prepared for the usage 

in the following stages of the production.'l'he baHic input of this unit of the 

complex is cokeable coal and the basic output is coke ar~ coke powder. 

V. 2. nm l?UHNACg 

At this stage of productiqn iron ore is purifieal and fluid pig iron is 

p,t'odueed.'I:'heiron ore 113 melted in this unit ilt high tewperature ,its oxygen in 

let out and some scrap iron is added too. The parified fluid iron obtained at this 

production uni t iB oi tht'}r diroctly Bunt, to thH At'101 prodllcUon uni. t or CflHted • 

']~he basic inputs of this production unit is iron ore,scrap iron and coke.'T'he 

basic outputs on the other hand are fluid iron and casted iron. 
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v. ~. STEEL PRODW:r NG UNI'f : 

The pig iron produced in the previous~stage is transferred to this unit 

and he~ the levels of C,Si,P and S elements in iron are brought t.o the 

appropriate levels through variQus manipulat.ions and also some other alloys are 

added to the pig iron. The basic procedure in steel p:t>oduot!i.9I! is as such but there 

are a number of different technologies to realize this.The basic ones are: 

l)Bassemer procedure, 

2) 'l'homa s proc I:!d ure , 

3)Siemens-Nartin }(rocedure, 

4)Blectricity Arc ~urnace procedure, 

5)LD convertors procedure, 

Siemens-Martin procedure has been the most popular technology until mid-

60's.But later the LD convertors procedure started to be employed extensively and 

11 this procellure is accepted to be the i'IOSt productive technology currently • 

KARABUK iron and steel complex wori<s with Sienlens-Nartin technology whereas, 

ElillF.1'liR and tsmJ.liR works with LD convertors technology. 

The fluid pig steel wi th the recluired qualifications obtained in this unit 

is either casted into big molds to be processed once more or directly passed to 

the continuous cas,tiug uni t. In the continuous casting uni t the pig steel is given 

different shapes with certain diI1\~flsions. iSDF111R works wi th continuous casti ng 

system totally which saves time and energy,whereas ERDFl-IIR works partially wi th 

this system.In KARAHHK on the other hand fluid. pig Btaol ia casted <19110'1 big (nolda 

and cooled.After this stage the casted steel is melted again and sent to the rollin~ 

mill which is·the last'stage of the production. 

'rhe main inputs of the steel producing uni t are fluid pig iron and energy 

(in the form of electricity and coke gas).'l'he main outputs are casted f3teel and 

scrap steel. 

17) QRLE:.tl!, 1979 28 
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V.4. HOLLING MILL 

The last stage of the iron and steel productimn is performed in thi0 unit. 

The products received from the steel producing unit are given their final shapes 

at this stage.The products are classified into two rr~in groups namely long and 

flat products. Long products in general,are used in construction sector and building 

railway network.The flat products on the other hand are extensively used in manu

facturing sector such as automobile production and durables production. 
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VI. PRODUCTIVI'l'Y IN IRON AND ST}::I<~L INDUSTRY 

Productivity in iron and steel industry is usually defined as the relationship 

between the steel products and inputs such as labor,equipment and energy.In other 

words productivity is the eff±gyency achieved cturing the transformation of these 

inputs into steel product. 

Productivity crlteria maybe used as production productivity and economic 

productivity.If the statistical data that is used is in physical terms or expressed 

in real terms, the productivity criteria shows production productivity.On the other 

hand if the output values are expressed in terms of th~ir selling prices then this 

is called economic productivity. 

The economic productivity criteria includes the fluctuations in the rr~rket, 

the subsidies given by the government and other external factors and this prevents 

the determination of real product! vity levels. Economic producti vi ty Griter'~doonot 

also let international comparisons since the relative prices,exchange rates are 

different and change continuously.In this study/production productivity criteria 

is used to make the comparison between the three plants. 

Productivity in general reminds labor productivity first.This is because t 

the concept of productivity has emerged in the industrialized \-;estern countries. 

In these oountries labor is the r;warce resource and i."j measured more easily compared 

to other production factors.So labor is the most sufficient criteria to make compc'1"" 

risons between firms and countries.But,in the ueveloping countries,capital is the 

scarce roaouroe Rnd RO Illax1mizin~~ the output i.6 the tarp;At in/after p'laidng tho 

investment.In other words maximization of the'value added/capital ratio is the 

basic aim.'l'his aim can be realized by minimi'l:'.ing the specific: investment cost 

or by increasing the produotivity of the production unit. 
I 

There are hasicly 4 criteria that is uBed to determine the productivity 

levels in iron and steel industry.'J'hese are: labor productivity,raw Platertal 

productivity,energy productivity and production unit productivityl~ 
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demand and iron and steel industry conswnes 16 percent of the total energy con-

sumption.'l'he share of iron and steel industry's energy consurr,ption in' "total 

industry's consumption is 35 percent and these shares give. an idea ,wont the vi ta

lity of energy productivity!9 

The share of energy cost in total cost in iron and steel industry has 

increased to 25 percent from 18 percent due to the increases in energy prices in 

the recent years.So a decrease in energy consumption or an increase in energy 

productivity will add much to the total productivity. 

A problem in calculating the total energy consumption is that data about 

the electricity and fuel oil consumption of the three complexes was not available, 

so we could calculate the energy productivity only for the furnace since 'the basic 

energy BOuree of thi B unit is coke and (iata about the coke consumption 113 availRble. 

VI .4. PHmmr,'(,I'fI'l'Y O}' 'PHI~ PJ(OI):JC'l'ION UNIT 

As mentioned before maximization of output given the capl tal is n;ore cruci-

al for developing countries rather than labor productivity,since cclpital 1:; a 
.\\, 

scarce resource for these countries and this limited capital should be used in 

the IIlOSt productive way possible. 

r1'0 measure the productivJ. ty of the production uni t, the capaci ty tl tilization 

and t41rbelprlnrIuc"t!DlI'it!ll;t whioh is a ratio between the total time worked and the time 

to be worked according to the project. 

19) TAN, 1983 113 
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VII. PHODUC'l'Ivr'l'Y IN KAHAHiiK 

In this section productivity levels of ttle four produc tion un! ts of each 

complex ,will be listed according to the four different productivity criteria and 

the results will be compared. 

VII.l. PRODUCTIYITY IN COKE FAC'l'()RIES : 

VLI.l.l. LABOR PHODUCrrIVITY IN COKE }'ACTOHI8S 

Labor productivity results of the three coke factories within the integrated 

complexes are g'iven in table 6 and figure l. 

EllnEIIIIR eoke Fac tory shows a very high and continuous proriuc ti vi ty compared 

to the other two coke. factories.The 1abor productivity shows a continuous increase 

too which is ba~,icly due to the decrease in the elllploYHitmt levt~l.'l'he Iluperiori ty 

of ERDEi\IiH Coke l~actory iH due to the new technology and also due to the low 

employment level. 

KAliA13!tK Coke J."actory on the other hand show3 a stable and connicierably 

high 1a bar produc ti vi ty al though lower than l'A=lJ)UITR. 

:tSDEMIR Coke li'actory ha~ a very low labor productivity compared to the 

other coke factories.This is du.e to the overemployment in iSDEl1IR Coke Factory.The 

production capacity of this cok~ factory is equal to the production capacity of 

ERm~\11H Coke Pactory but the employment level of iSDUIIR Coke Factory is 2.5 

times higher than ERDEMIR Coke ~actory.As it will be seen 1ater,overemployment 

\\8S been a chronic problem of tSDEI"1tR. 

'l'lle ~~ontinuous in~;re,asH obaerved in the labor producti vi ties of the three 

coke factories is mainly due to the persistent decrease in the employment levels 

~fl pOD ird, ly a i'tet' 19130. 
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nI.1.2. RA\/ NATEHIAL PH.OllUC'PIVI'llY n~ COKE l<'AC'j'OHlbS : 

The raw material productivity results are given in table 7 and figure 2. 

It is observed that the raw aterial productivity in the coke factories of 

KAHABUK and iSKE~mE:HUN fluctuates between 70 and 75 percent.'!'he slight necrease in 

the productivity of KAHABitK Coke Factory is probablY due to the depreciation of 

the complex
29 The sharp increases in the productivity of ISmil'lIR Coke ::;'actory 

observed in 197'7 and 1<)80 is due to the increase in the share of imported high 

q\luli ty ooul in totul conl cOflUllmption in theuo yaRra. 

ERJ)OOR Coke Factory on the other hand has a slightly lower raw material 

productivity and, thia is because this factory u;:;es a :dx of nigri (lUality imported 

conI with low quali tynon-ookeable (iOmo8tic coal.'I'he ::;light incre".uo in raw r!,atH-

rial productivity of this factory in 1982 is due to the increase in the share of 

imported coal in this mix. 

'.I'he usage of low quaU ty dOlllOt3tic coal in ERDj'>lIH Coke' Factory should be 

appreciated since the known coal reserves of Turkey is being exhausted gradually 

and the quality is decreasing continuou8ly.~~o Turkey may be totally ir'lport 

dependant if theBe low qua li ty r: oal i 8 not used. 

VILl.} •. Sm~RGY PHOnUCTIl/lrpy IN COKE }-'Af~rI'ORn~S 

'l'he ba<;ic energy source used in the coke factocies is electricity and 

data about the electricity consumption levels of these production units was not 

available,so tbe energy productivities could not be calculated. 

20) TAN,19H, 166 



-..2.~ -

iA-(>Lli '1. ~Aw M;tTEe..JI"fL /1flo.l>t.lC7/v'/7y' IN coe£ J::.+c7cU!/£.J: 

(QUip,,; / r.-J&,..} n'l.:21(:o~/) 

I ~~ ,,::j8 I ~ i-"j 1!!J8o 1!,81 /!J82. 

& 11 ~IF Mil!. O· ~'I8 0.6",0 o.,~, 0.68.5 ".6.)8 O.~/' 

. . 
0.86'1 o.~.2.1 P .1;>, l.sbcM/~ o.~oS o.~68 o.~6'1 

" I'AA..It6" It. p. =iY8 o.~'(y o.~.l o. ~.J" O. :tL/2 o. o:J'I 

I''''' I'" . , 



- 28 -

VIL1.4. PRODUCTIVITY O}<' THE PHODUC'l'IO'f UNI,], : 

The productivity levels of the three coke factories are shown on table H 

and figure 3. 

The capaci tY-J1l;tilization levels are quite low in general, but this is pi1rtly 

due to the low production levels in the following staees.cPhe capacity utilization 

in KARABUK Coke };~actory is higher than others and stable~but there is a slight 

decrease in the last years and this is probably due to the decrease in the demand 

for long products that are produced in KAHAbUK. 

The capaci ty utilization in tSDl~1iH Coke Factory snows an un~ltaole flow 

which is mostly due to administrative and technical proble!'ls~l 'I'his complex does 

not show a stable perforlilance because it has started worn:ing newly and its 

administration and technical performance does not show stability yet. 

ERDEMIU Coke ]~actory has a low capacity utilization but it BeepU1 to increatle 

in the last years which is closely related to the steel produ,~:tion level of the 

complex. 

21) YUKm~ 1H~Nm\Ll~~ KUHULU- 1901 'XIIl-XVn 
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VII.2. PHODUC'PIVI'I'Y IN ;.~lRNACES : 

VII .2.1. LABOR. PHOJ)l]CTIVITY IN l"'UHNAC~!:) 

l1'he labor productivity results of tile three fut:nacea in the complexes are 

given on; table 9 and figure 4. 

Labor producti vi ty rauul ts of tho tbree furnaces differ to a great ex.tent. 

,imDEf>UR shows a very high labor productivity compared to the others, and a continu

ous improvement is observed.This is again the result of the low employment level 

compared to the others and the decrease in the employrr.ent level in reeent years. 

iSDUfiR on the other hand has an extremely low labor producti vi ty com

pa~ed to EHDl<J1IR li'urnace, This ~s basicly because of the overemploYlilent in iSDI-Z'ITR 

Furnace.'l'his overemployment shows its negative effect at all stages of production 

in ISD1!lVIiH) .In iSDEMiR lturnace 1.17 person falls to per ton proluc tion capaci ty 

wnereas this ratio is· only 0.22 in ERDEfv1IR }'llrnace. 

KAHA13UK }'urwwe I:)hows a I:)tanle labor produc;tivl ty level except tf.e sharp 

decrease in 1982o'1'he labor productivity level of KAltAU;'K }u.rMce is lower ttlan 

ERDEMtR Furnaoe and this is probably due to the new technology of ;·;Rnr;,t:iH. 

The positive effect of the decrease in the er'lployment level in general 

is observed espeoially in t:sm!'1tR and EHDENtR Furnaces. 

VII. 2.a. HAW MArpE!HIAL P;{()]lUCrI'I H'l'Y IH l"U~NAC1·}) : 

The relevant data to calclllate this proctllctivity was not available for 

EHDli]'·jR.The data that was obtained for Y.AHABiiK and iSDF;:·~tR on the other h<'md f 

gave insignificant results ,which were not depenJable .So the endrgy produc ti vi ty 

in the furnaces could not be calculated. 



-..31 -

I~SO /381 

I.~/. /.18 .2.0/ 2.S;> 

0.30 0·35 0·55 

1-28 1.28 1·.51 1..56 I· Sf) 

I ' . IltDfAliIit. . 

.. J 

. , , 
1.3.0 .&.11 ..( 

1:1" 



- 32 -

VII. 2 • 3. ENEHGY PHODUC'l'IVITY IN FlTH;,AC;"S : 

The eher81lY productivity results of the three furnaces are given of'.jtable 

10 and figure 5. 

The main energY source of the furnaces is coke but there are o~her energy 

sources used d\!ring the production process SUC!1 as fuel ,electrici ty and oeKe f':as. 

But the data about the consumption levels of other energy sources was not available 

and coke is used as the only energy source in the calculation~. 

ERDEMiH ~Urnace is significantly more produc~ive than the others.This see~~ 

to be contradictory since ERDEMiR uses loW' quality domestic coal in addition to 

the high quality impol'Jted coal.Hut the technOlogy u;;ed in !~:Jmrl'1tH iB new and the 

share of high quality imported coal is increasing in total consumption. 

The enerln' pro:luctivi ty in iSDr.rvITH. }urnace on the other hand is .low compa

reci to ~~HDEMtH Furnace a1 though the technology used in thitl production uni t is 

new too and more than half of the coal consumption itl composed of high quality 

imported coal-This is probably due to the unstable functioni-ng and admini>r,~ration 

of iSDEMiR in general,again. 

KARABtiK Furnace seems to 1;>e the least productive between the thre~ .• This is 

simply due to the old technolop,y used in the production process and to the low 

capacity of the furnace compared to the other..:two. 

A.'.common productivity criteria related to the energy productivity criteri"1 

u80d a.bove is the (imount of coke used to pro/iuce 1 ton fluid pig' i I'on.'!'his is 

simply the reciprocal of the energy productivity result obtained before .'J'he results 

are given on table 11. and fieure 6. 

It is observed tha.t E:RDJ.JI'JR uses about tl50-900 legs. of coke to prociuce 1 

ton pig iron,whereas iSDl!:MiR uses 1000-1050 kgs. an(i KAJtABiit( uses about 1200-1300 

kgu,'l'here aru corlf.liderably iruportl.Hlt diffel'uncul3 bl7twtltln Uw thr'ue !\u:'nlwu/J in 

terms of coke consumption per ton pig iron production. 

An international comparison gives even more dramatic difference::;.As !flelltioned 

before,cokeable coal reserves throughout the world are limited and nearly 90 
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percent of the reserves are in developed countries.Also the prices of this coal 

is rising continuously.As a re~llllt of thia product vity in coal conaul'lption p:ained 

much importance and the developed countries intensified their effort on this 

subject in the recent years and the c ke consumption per ton pig iron prex1uction 

decreused to 650 kge. from 1100 kgB. in b))gland, to 600 kes. from 940 kgs. in 

USA and to 400 kgs. from 900 kgs. in Japan. 

It is seen that with the coke consu ".ption made in Turkey to produce 1 

ton pig iron,2-2.5 tons of pig iron may ~e produced in developed countries. 
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VII.2.4. PHO])UC'l'IVITY 0]<' 'l'liE },;l(lDUC'I'[Qr~ U'IT'PS: 

The capacity utilization'results of the furnaces Qre shown on table 12 

and figure 7. 

KARA13ttK: }urnace shows a very high performance in capacity utilization which 

again shows the stable structure of this complex.It seems that the decrease in the 

domestic demand for long products is avoided by increasine exports. 

'l'he capacity utilization is not higrl in J.~;IillS1tH ;'urnace hut it flhows a stable i 

performance oxcapt for the sharp increase in 19d2.'['he rewon for tbe low capac i ty 

utilization in this production unit is that KH.Di-l·rIR imports :m ip,portant amount 

of intermediate input and uses thisfn the following stages of produc tion.The 

reauon for lhe nhHl.'p incroasa in capaci ty ut il b;a tion in 19i12 is partly flue to 

the increasing demand and partly due to the decrease in the import of intermediate 

products. 

tSD!!:JVUH :F'urnace on the other hand do not have a high capac.i ty utilization 

ei ther.The capacity utiliz.ation shows an unstable perforii,ilnce which is a general 

property of the whole production units within this complex.The low prO:iuction 

level of ttle complex is another reason for ttJe low capocity utili7.f:d,ion in 

the furnace. 
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VII.3. }lHODUCrl'IVI'n IN STF:r~1 PHODUCING mnT: 

VII.3.10 LABOH PHODUC','IVT'l'Y IN ~)'j'EEL PliOnrrCTN:; 1J;;I'i';; : 

'1'he labor pro(luctivity results of the steel produciril~' units is given on 

tabl 13 and figure 8. 

The effect of low employment level in KDOOH compared to the ()ther two 

plahts is seen once more • EfillEt'liH. Steel Producing Unit is 1!Jore productive than the 

steel producing units in KARABUK and iSDK;tR. The decreasing enployment level 

and the increasingcapaci ty utilization in the unit effects the labor producti vi ty 

positively in the last three years. 

KARABiiK Steel Producing Unit shows a stable performance in terms of labor 

produ~ti vi ty .'l'he labor producti vi ty does not increase in KAHABTiK al tilough the employ

ment level decreases and this is probably due to the depreciation of this cOP1plex. 

'l'he overelllploYlllent in iSDJ<J.1IH. Steel Producing Ur,i t de(;reases the labor 

produc ti vi ty to ve r:r low levels .'l'his uni t has 2/3 production capaci ty of I.;HD:;;}~tR 

Steel Producing Unit but the employment level is 3 timef> higner than ERm;·'IH Steel 

Producing Unit. 

'rhe general decrease in the emploYlnent level especi'llly after 1980 has 

effected the labor productiVl ty level of [Sm;r.:iH Steel Producing Uni t too • 

.. 
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VII.3.2.HAW }IA'l'gH1AL PHODUCrl'IVITY IN t:;'r!-~r;L PHO ' iJCDf.; ';:iITS: 

The raw Pluterial productivity results of the steel peoduc:ing units in 

the three plants are given on table It1 and figure 9. 

'rhe raw material productivity in ERDr]'iiR Steel ProduciI1i: Uni t is satisfactory 

and qUite stable since the technology used is new. 

KAHABUK Steel Producing Unit shows a lower raw material p oductivity com-

pared to E:HDOOn and the productivity level is not stable.The comparatively low 

level of productivity is baaicly due to the old technology of KARABi~ Steel 

Producing Uni t.'rhis cO,iplex does not have continuous casting technoloP,y as ERDK'ITH 

and !sD}]'tIiR which saves time and energy.The unstabilitlof the proouctivity level 

may be due to the depreciat.ion of the complex in gtmeral. 

The raw material productivity of tSDJ.:]·ITR Steel :producing Uni t on the other 

t.lnd is low and unsb<ible.'Phe unstab.ili ty COl'les from the nature of tr1e complex 
" 

since this is the youngest between the three.The low productivity is basicly due 

to the absence of the technology which casts the fluid iron into big molds and 

then sends these to the steel producing units.In iSDENIR there is only the continuous 

casting' system which ::3oncia the fluid iron (ti.ractly to the :3teel prolucirlj~ \lilt t. 

and whenever there is an interruption in the sytstem,the fluid iron sent to the 

steel producing .1ni t is wasted.Such interruptions oftenly OCCU!' in tSDrJ':!}{ since 

Uw ayu t~m hut;.! not au t tled yet. 
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VII. 3.3. ENF'..RGY PHODUCTIVITY Dl srr;~l'~L PRODUr.ING mH'l'S : 

Again,the relevant data about the energy consumpt.ions of the steel producing 

units was available,so the energy productivities of these units could not be 

0810111a ted. 

VII.~.4. PHODUC'l'IVI'l'Y OP 'l)HF~ PHOnUC'!'IOH UNH'G : 

The produotivity levels of the steel producing units of " the 3 complex is 

given on table 15 and figure 10. 

KARABUK Steel Producing Unit shows the higclest capacity utilization wi th 

the advantage of its settled and stable structure.The slight decrease in the level 

of productivity starting feom 1980 is partially due to the depreciation and mostly 

due to the decrease in the demand for long products. 

EIU)}~tR Steel Producing Unit shows an improvement in terms of capacity 

utilization.The sharp decrease in 1979 is due to the extention in the steel 

production capacity and sttirting from 1979 a contiullollS i!!Jprovement it; ob~;tH-ved. 

The difference between the capacity ut±lizations of the furnace and the steel pro-

dueing un! ts of J..:lWEt"llH ifJ due to the liise'iuilibrium b~twHen the capaci tios of 

th!)lua two uni ta.'l'his dltHt(l'l.LLlbrlulti in tho complox i~ cd tiai:tl':d and it 11.1 pro po-

sed that the cost of this disequilibrium will be much higher at higher ci3pacity 

utilization levels2~ 

ISDUlIR Steel Producing ~nitls production productivity on the other hand 

is very low compared with the other two.A gradual improvement is observed ~ut 

this is not satisfactory .'Phe sudden decrease in the proriuctivity observed in 
I 

191:ll is due to the increase in the interruptions in th~ system. The low demand 

level for long products also prevent furthe"r increase in the productivity" level 

of iSm::r·l!H steel PI'oducing Uni t. 

22 )DPfJ.'.19Bi 1104-105 



_ Ll2 -

I , 1~8o 158/ /982 

0.6.6 0.58 0.60 0.'1 

0.17 O.:H . o. '12 o·3~ 

o.~+ O.8b 

J~1' ,~. I~ 
i" 

,~ \ ~ . 



- -13 -

VII.4. PRODUC'PIVITY IN '1'1m HOLLDIG I-nES : 

VII.4.1. LABOR PHODUCTTVITY IN 'l'HE ROLLING ''TLL'; : 

The labor produetivity results of the rolling mills of the three iron 

and steel complexes are given on table 16 and figure 11. 

ERDEMIR Rolling Mill shows the highest labor productivity as in the previous 

stages of production and this is again becaclse of.the low eFlployment level Gompared 

to the otner ttolling mills.'I'he high cap',ci ty utiliza tion also contribel tas to tne 

l1igl1 lnbor productivity in E:JI.DEf-1iR. 

The labor productivity in KARABit~~ Rolling Nill is quite low co:npi'ired to 

lillJ)El'lIR and this is Inaruttly due to the ciifferenc:es between the t-echnolugies. 

KA.RABUK uses old technology which is more labor llltensive and t!,is decreases the 

labor productivity in this production unit. 

ism.J<1iH Holling Mill shows a very low proci-lCtivity level cOipared to trle 

others.'Phe low productivity level is again due to the nvereIClploYJllent and due to 

the very low production level.The effect of nhar-p uecrea::ie in the production in 

the last three years cannot be observed [rolll the results since the positive effect 

of the decrease in the employment level is more sif,'nifieant. 
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VII.4.2. RAW NATEHIAL PHODUC'llIVITY IN ROTLL:G FILLS: 

The raw material productivity results of the three rollir~ mills are on 

table 17 and figure 12. 

'rhe raw material productivity level in ISDf<J'lIR Rolling I'~ill is satisfactorily 

high,although it seems to be unstable,rrhe low performance in 1977 is because it 

was the first year of the production.The sharp decrease in 1981 is due to the inter

ruptions in the prodlwtion process, which anonnte(i to very cri tical levels in this 

year. 

K.I\.RABUK Rolling t-1ill shows an equi valerlly high raw Flaterial p::.'odllc t i vi ty 

as tSD~lIR.But the raw materials bought from other complexes or imported which is 

not included in the calculations decreases the productivity level in this production 

,mi t.In other words the real raw lTlaterial productivity of this uni t is lower 

than the level seen on table 17. 

F.:RDl-l-1IR Holling Nill on the other hand shows a high but untltable performance 

The challenging performances in 1977 and 1978 are simply beca;lse of· the high 

amounts of pig:rsteel ':".1 imported and whiCh is not included in the calculations 

l:I.inoa OCHlOl.tjl,eut dutl1 WtW rwt avilable. 

VII.4.3. EJ\f[<.:HGY PHODlfCTl'1'ITY IN HOLLE\G ":IIL~ : 

'l'he data about the enerf.;,';! GOnf3llmptlons of the thn:e rolling milts ,~\:!",a::.l 

not available so the energy productivity levels of these production units "Could 

not be calculated either. 



- LJ(. _ 

TA6t. ~ l:j. tAw ""A7E~'A-L Plf!o.Auc. T/wT-;f //../ 7;fc 

~OI.I.'NG /Vt1(.LS, : (':iA~/ prodC/cl / pJ..9 ~h·~/) 

I /!J8/ 

I. O.t.3 /.oS3 0·82/ 0.832 o.~ 

O. 8/~ o. ~/8 

o·~l o.86Y o. 8S~ 

~/tin.JIl.F 12. ~A.;J M,.7't2.I4 (. /J~(./c. T/~/7Y JA/ 71'1£ 
~oLu"'6 AI"f..~: 

o.·H2 

0.8.23 

0.885 



- 41 -

VII.4.4. PROllUCrnVITY OF TIm PHmJUCff'IO~i 'J'ITT : 

1'ho productivity of the production .H1it results are [::-iven on table Id 

and figure 13. 

In calculating the producti vi ty of Ule rolling ,l,ill a differen t p~'oceriure 

is followed s.ince there are a nUl~lber of differellt final PL'Oduct8 and pr(Xillc:tioll 

capacities corresponding to these.This makes it necessary to calculate ca~city 

utilization levels for each of them.Instead of this each rolling' .ill is ta~en 

as a whole and a ratio of totalworked hOUTs/total workabln riour:j ia caioulated 

which also represents the capacity UtiliZeltion collectinp; all the products under 

~ne unit successfully. 

K.l\.HAllHK rolling lII.ill haa the highet;t pt'oductiv.i.ty l,::vel and lJtlOW~J H. ~jtf1ble 

performance.The high capacity utilization in iCM1AHUK is connadictory in fact 

sinc.e the demand for its products nas decrease! to a great extent,but by inc 

exports KAHA13liK harlnanaged to keep i tEl capac ity utili?:a tion 11 t ilif~h level.A] ~ld 

the comparatively low capaci ty of this cO:Ilplex minimizes the neea ti ve effec ts 

of t3Uch fluctuations in the market. 

ERDl~·'tH shows a closely hieh productivi ty to ~~AFAJ:liiK but this is not ~3ati8-

factory since there is excess deJilann for flat pro-iuets whieh are only produced 

in EHDE:!',11H • 

tSDEt1trr Rolling Millon the other hand ~hows a low and declini ng proriuc

ti vi ty porform;tnce. ~\he decline in the capaci ty utili zation wnich has started in 

1919 is basicall~ due to the decrease in the :ie:'land for long pro,iJ.c ts • I t seems 

Lhut thi.B dcloline in tile clemHnd h,lS sllowed its totid eCfo,'l on l:;}li};tH OIily :;ince 

KARABUK is still workine at high productivity levels. 'The decrease in the denand 

and thus in the produc tion makes the problems of iSDI,:r·liH even Flore cruc ial. It 

is calculated that the share of fixed C\JStt3 in total cOHb will ciecreaae by 

:'>3 percent if full capaci ty utili:t..at ion ib aehicve83.ThiB :,llOWS tne real tiO',lrce(-; 

of the losses of this complex and also gives an idea abollt the im'portance of 

tho pl:odueUvity in tllane cOlllphlxes. 



_ J.tB -

'TA6LC /~ • P~oDc/C 7/\/1 o.t:- 71'/£ PAZoL>LlC710N UN/7j 

,\l1.) 

I +- , :;. 19~., 1.:180 I::JBI 1982 

fi~~£>£M/L 58.1 ,C/. , 'I. 'I 1.5. :; (3.1 (8.6 

I , 

I~.D£M lie.. 5S.o 62.8 62.8 :; '1.y /5·3 23.5 

:n.5 1-2. S 10·2 
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VIII. CONCLUSION 

Iron G.na. steel indusl..ry is vi "tally illlpor"ta.n"t fur uevelupincS 

count;riecl siuce this industry playd i:l.n Lilyor1.arn. L'o.ie in inuus"t1'ia.J.i 

~a. tion of tl1t:: se count;r it: s. Iron a.na st;t:el inaus ~rj 11a.s .H.cong 

forwa1'a. aud iJackward linkages wit;h ot.her sect.ors a.na t.HUd it. i::l 

in general. 

in tLlt;; ... ,01'10. \';cuuomy.'l'ne econo:uic criBicl .iH'uvuiJ.ing turougHuut t.ut:: 

worla. siilce the oeginning of 1970's has influenced "t.nis ina.mnry 1..0 

a great extent.As a resul t of this crisis, the COS1..cl in t11e iron ano. 

s t.et::l ina ul:nry 114* inc rea.ded highly (;I.nd dt:,ua.nd. ae cL'e.aSt:U. TIlt: de 

nt:gative at:velopwt:ntcl encourageu the oost ~ecrea::liIl5 aC1..iVi1..it:s in 

this sec"tor.As u result of these ac"tivities new tucnno~obi~d a1'e 

uevelopeu especially in the a.evelopca. coun"tries. 

The cost~~n "tht: developing count.ric::l a.1'e alreaay Ui5Il aut:: 

illl,tJrolH;:J.' oreuni~(;I.tion unu a.u,lIinist.r"4tion,lucJi. of iuuJ.ifit:u WOL'ht::,L',;j 

ea.nd clOIllt: otl1er structural reasons ana t.hese coudtries a.rt:: UHa.uJ.t: "to 
I 

create or appJ.y new technolugy ana tuus tney canno"t ut::crt::ust: l..n~'r 

prouuction costs.Achiuving muxiwum pruuw.:tivity witIl tnt: giVt::il 

te Clhlology seems to oe a stwrt run (;I.na u t ti:l.ina.ole t(;l.1.'6t:: t fon tlleSt:: 

cuuntries sinct:: thuy are aldO expt:l'ie.ncing a lac1\: of fUlH.l::lto 

illuke inve s tnwn t. 

rrht:: situa.tion ill 'l'urtCey i::l similar to tnt,; utnei' ut:vcJ.oping 

cuuntrit::s.ln thid stuay t.ht:: prouuctivi1..j l'~rfo.cina.nct;.:3 of u~~ t.nrce 

ami tht:: rt::dult;s are cOIll!Jc..reLt. Tile major aim in t.nis .nuuJ w.a.;;,> to 
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the I't::.::3ul ts • .Al though specific calculations art::: not illc..u.t:: c..nu. s1Jecific 

resul ts a.re not oota.ined. in this airection in tr~is stUilY, (;onsiuc;raoly 

i!i!portunt rt:::sul ts are ootained concerning tht::: pr0d.uc1.ivl tJ .J..t:::veloj 

of these complexes which way Dt::: useu in furtuer anulysis. 

According to tht:: results ootained tne mdjo.c aifft:::ren<.:e 

ut:: tween "Lllethree cOlllpl,eAes in term of prollucti vi ty ioj Uuo:lt:::L'Vc;U in 

th~ laool' productivi ty .0verelllploYlut:::nt in KARArlUK anu· t::s'pe<.:iu.u .. y In 

ISD:l!a·lIR is at cri l.ical levels and this :n.c....Y Ot::: C:i.ttrioutea to tIlt::: 

adillinistrativt:: status of .these two complexes.~RDb~tR on tnt::: otner 

nand. has got tHe authori ty tu follow an iOOe ve nUda t au ,>.l.ln.J.. oj t.l'at i Vt::: 

policy.As a. resul t of this tlle laOO!' proauctivi i.,1 reoUl. ts ure ;j.ucn 

higher in .b:RDBMiR cumparea to othE:rs. 

ERDhMtR gives uetter and. satisfa~tory resu1.1U in 6eDeral. 

comparea to the other two plants. The new te CiUlU.J..0oY "Log" tl.i.E:r Wl til 

staule anu consistt::nt 4uministrative o:lt!'ucturt:: hao an iwportant 

role in this performance.In adui tion to tl1l::se ,lligh capaci ty util-
I 

ization d.ue to the high demand for flat products effects tne perfor-

mance ana productivity It:::vels positivt:::ly in 6enerul~Dut still, 

the proa ucti vi 1.,y lIlay oe increased oy .ce,noving t.ll.; uisequil iuriulll 

ue1.,ween the production uni ts wi thin tile cowplt:::x i"l tt:::rW03 of 

prod.uction capacity. 

KAHAHUK Sh()Wll a sti.:l.ulu purfut'IIiUnCt;l in turaw uf PL'l.lUU.:..:t.LVJ. ty 

01,l.t tnt::: 1.,t:';chnology is qui t~ old in tl.is comple ..... ana i.,nt::: pl.ant'\\io:l 

hignlY depreci~tea and tnis also influences tae prouuutivity level. 

In (j.udition to the:Je,the ut:::cretl.se in tHt::: uemana for .l.Un6 proct4.ctB 

snows a neg4tive efft:::ct OIl the productivity It:::vel sillce tEe ";i:.I.Vacity 

utilization decretl.ses. 

iSDEJ'r'IIl{'13 productivity perfOrlllUnCt;lS ure 'IU.itt: low <..!.nd nit,Hly 
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/ 

un::ltaole,although the technology tlmVloyt::u in tHis eOiUjJlex il::l UbW. 

The url::ll..auilit,y in two: udUlinistrative strueLurt:: arw. pvlil.i...;u..L iHi'.l.U-

eDces play an ill1!,.lortant role in thcde nega ti ve re su.!. tS.AIlutlle.c 

i;npo,c"ta.rlt faetor w!li<,;n causes unstaoility is "t[~a.t t[H::; CO;l.lp.H;"( i;;; 

tan"t proulem in "this c.omplex ana. asligllt irnprovella::n L L:;l OuderVt;U 
I 

in t11i S area in "the reeen (; years. 'l"ne a.t:: cre.ade i.. t~.l.C Ut::lilCl,l1U. fOL' .Lone:; 

ti011 ha.s a.tlcreaSeu to very low levels and t.ilU;;; tIH:: tirouu\,,;l,J.Vlty 

~tlvel is influenced nega"tively. 

It Seelll;;j that 'l'urkey .!la.B got an im.fJortant opportuni ty to 

increase the proQuction in this sector ana to decrea.se tnt: costB 
)~\>'" 

and to increc.:..se the productivi ty uy lfIotiva.ting the r;iven proQucr.iou 

capaeity una tt::chnology.This opportunity will gain ~ven more iwportan~ 

ce in near future Binet: almost no investment iB lliaUe in t.LJ.i.J;:fe\,,;l,Or 

in "the last four year's. 
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