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I. INTRODUCTION :

Iron and steelrindustry is of vital importance {or developing countries
since there is a cl@sé<fé1ationship between ihe %Fcrease in iron and steeli
kéonsumption and GNP growth.Estabilishment of iron and steel industry prepares the
base for the industrialization of the country or looking the other way round ,
as the indusﬁrialization of the country increases the need for the iron and
steel industry increases,But the investment in this industry costs very much ahd
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 industry
during 1960's for the constrﬂctipn of Ere@ii Iron and Steel Co&plex (BRDEMIR)
although more than half.of the i%vestment requirement was obtained from other
cbuntries.

Once such an investment ié made,getting the maximum return gains much
importance,The value added in thgs sector is vVery high but the profitability is
nbt.So,incraasing’the productivity gains iwmportance from this aspect too,The
capacity utilization in the iron and steel industry is about 995-60 percent on the
average im Turkey today and in case full capacity utilization is reacned tne
share of fixed costs may decrease by 50 percent.So productivity in this industry
has great4importanée.

In this study the productivity levels of the three iron and steel complexes
in Turkey are measured using rour‘dlffereut eriteria and the results are compared.
~In the first section, therproperties.énd the significance of the iron and
sltegl induatiry from various aspects are analyzed,
In the second section,the strgcture of the iron and steel industfy in the
world,thé production and consumption ievels,the crisis in this secior in the last

decaie,and the problems of the developing countries are explained.

The third section covers the iron and steel industry in Turkey.A short hist




ofkthis industry in Turkey is given in this section.The production,consumption ,
éprrt,import levels are given and the projections made for this sector are
analzed and finally the effects of the worldwide crisisvin this sector on 'furkish
Iroﬁ and Steel Industry is argued.

In the fifth ngetion,the inteérated»iron and steel complexes are introduced,
the stages of production,the four basic production units within the complexes are
and the production procedures within these units are explained.

The fifth section covers the major approaches to the productivity problem
is compared and the productivity Qriteria that will be used in the study are
introduced and their properties are.explained.

In the sixth and last sectiongthe productivity levels of the four production
units of each iron aﬁd steel complex are measured for the period 1976-1982 using
the four different criteria.The;results are compared in this section‘too,and

2

the conditions of the thewe: complexes are evaluated.



S IT. THE PROPERTIES AND THE SIGNIFICANCH Of THON AND STiwL ITND STRY ¢

‘ Iron and steel production is realized mainly in fhree 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 is 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 steel industry,together with some othef basic industries such as
chemical industry and machinery industry comstitutes the infrastructure of the
industrial sector of a country.There is a close relationship between the increase
in iron and steel consumption and GNP growth.hspecially in developing countries,
iron and steel consumption grows faster than per caﬁita industrial production and
GNP.The income elasticity of iroﬁ and steel industiry in tnese countries is higner
than in developed countries.

The main properties of the iron and steel industry may be summarized
under the following points 3

- The forward and backward linkages of the iron and steel industry is very
strong,

The iron and stéel'industry is in such a critical position thnat it can hignly
. influence the rest of the indusiry since its products are extensively used in
uthmr‘aectofa,and since diron and steel industry‘itaelf is an important consumer,
The forward and backward linkases of this industry may be obtained from input-
output tables.iccording to the resulis of aAétudylmadé on Turkey, iron and steel
industry is the sixth sector with highest backward linkage coefficient in 1973
and the second sector with highest forward linkage coefficient.

The bonsiderably high backward linkage reans that iron and steel industry

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

1) xormM, 1977 : 73 .



property also gives the power to effect the rest of the economy througn the demand
for inputs.

The forward linkage of iron and sieel industry is even more stronger and
this implies a very impoptant power to influence tne whole economy since the per-
formance‘of the rest of the indusiry is determined by the nature of this sector
to a great extent.This strong fo?ward linkage makes the iron and steel industry
very senékive to gemeral demand éonditions and fluctuations in the economy.

- The iron and steel indﬁstry necessitates a developed infrastructure.

Production of one ton steel requires tne transportation of 3-4 tons of
iron ore,coal and other raw materials.Additionally,prodaction of one ton ateel is
gquivalent to ﬁne ton final product which should also be transported.In other words
production of one million tons of final prodﬁct necessitates an infrastructure and
organization for a trénsportation of about 5 million tons totally.

- The 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
minirum optlmum production scale on the other hand is accepted to be 3 nllllon
tons2 which meang that to estabilish an iron and steel complef with a minimum
optimum scale requires an investment of about 6 billion dollari at least.so to .70
percent of this investment is composed of capital goods.

-~ The iron and steel industry is highly dependanf on new tecunolog& and
know-how,

The production scale is very high in this industiry and the levels of inputs
used is very nigh as a result of this.So even sinor iwiprovements in the tecnnology
adds much to the productivity.This property forces to create new technology and
as a result of this the minimum efficient production capacity has inorsased to

3 willion tons yearly from 1 million tons in the last decade.

2) TAN, 1985 1 34-35



- The iron‘and steel’industry is a very important energy consumer.

12 percent of the total energy demand comes from the iron and steel industiry
and this is consumed in the formkof coal,electricity and fuel.Tnere is also a
cbntinuoﬁs effort to reduce the energy need and improve the productivity in the
sector, |

—%The iron and steel induétry haé a significant share in tne GNP of uost
“economies. | |
The value added is high iﬁ this sector.In developed countries the share of
~the iron énd steel industry is about 2-5 percent.This share amounts:to 6-~8 percent
in those éountries which are newly developing thier iron and steel industries.

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

kvery yearvmore than 700 million tons of iron and steel and related raw
muterials costing 200 billion dollars is subject to international trade .

Today the amount of production of iron and steel per person constitutes
an important and common.criterian to meésﬁie tne level of development of a couniry,.
A oountry that produces 400 kga, or more iron and steel per person yearly is
usually accepted as developed.

‘Depending on this critical role of iron and steel industry on the whole
economy,all the developing‘counﬁrias are trying to estabilish-their own iron and
steel indusﬁry disregarding its high cost.The developed couritries on the other hand
are in a continuocus atterpt 1o develop their technology to improve the:productivity
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.



IIT. IRON AND STEEL TNDUSTRY TN THi WORLD

The iron ahd steel industry hasvchanged to a great extent in the 1a;t 50
years from many aspects.Upto 1950 USA supplied 60 percent of the total world
demand ,but during 1970's USSR overpassed USA in steel production.Jjapan also
showed an impressive performqnce during 1955475 period and increased her steel
production capacity to 140 million toms and most of this capacity is used 1o make
éxport. |

An iﬁportant 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 this period the developed countries
increased their attempis to create new technology and aimgd to keep their control
on the sector by technological auperio}ity and by producing more specialized and
qualified productsjf

This new strategy of the developed countries encouraged the estiabilishment
of iron and steel indusiry to a great extent.In 1950,50 countries had tné;r.own
iron and steel industry and in 1975 this number had increased to 68.4s a result
of this tﬁe steel productibn of the developing countries increased by 9.2 percent
on the average during 1965-1974 period (see table 1),whereas.the world production

: ]
increased only by 5.0 percent during this period.It is estimated that the rate of
growth of the iron and steel indusiry will keeé its high ievel until 198% in the
developing countriea4.

One importantpoint about the iron and steel industries of the developing
countries is that tuey are working at very 1bw scales of production and with old
technologies which means an unproducti?e and high cost production,Deweloped
vountries on the other hand fmprove thelr technology continuously and Lhéﬁbroducm

tion scales increase parallellyec

3) KKYDER ,1976 3 30
4) GELEBI ,1979 : 10-11
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TABLE 1. GROWTH RATES OF WORLD STKEL PROTUCTION AND CONSUMPTION :
O 1965-1974 1974-1985
| CONSUMPTION  PRODUCTION CONSUMPTTONR PRODUCTION
WEST KUROPE 41 4.1 2,7 2.2
EEC 3.7 3.5 2.3 1.7
OTHERS 5¢5 7.8 3.9 4.6
FAST KJROPE | 5.8 6.2 4.2 4.0
USSR 5.2 4.6 3.1 3.4
NORTH AMERICA 1.6 | 1.2 2.5 - 2.0
USA 1.3 0.9 2.4 2.0
CANADA 4.4 4.6 2.8 2.0
JAPAN 11.5 12.3 3.6 3.7
DEVELOPED COUNTRIES 4.4 - 4.6 3.0 2.8
CHLINA 1.5 9.2 6.7 1.5
AFRICA 9.5 17.7 6.5 23.3
ASTA 9.1 8.7 7.7 11.2
LATIN AMERICA 11.0 ‘ 9.2 8.2 11.2
DEVELOPING COUNTRTES 9.9 9,2 7.8 12,0
WORLD TOTAL 5.1 5,0 3.8 3.8

. \
|

In addition to these,the developing countries are still the main iron and 1
: |

\

steel importers in the world,although they achieved considerable improvements in
steel production in the last two decades.Developing countries import most of their
- |

raw material and intermediate input requirement as well as high quality steel from
developed countries,The reasons for these are as follows: first of all 90 percent
of the world's coke reserves are in developed countries and coke is a basic input
in steel proéuction.Secondly sduring l960'§ small scale rolling mills were

extensively estabilished in developing countries which was not rational at all

%3,

since these preoduction units were not productive due to théir low production capac

and since these production units produce only final products and this creates the;

need of imported interuediate inputaé.Laﬂtly,the import of high quality steel

5)CELEBI -1980 3 27
6) GELEBI , 1979 : 168
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is due to the technological superiority of the developed countries.

World steel production is ahout 0O million tons yearly.79 percent of tuis
production is'made by the developed countries.USA,Japan and EEC produces half of
the total world production and USSR is the biggest producer individually'(see
table 2). The gap between the developéd and the uhderdeveloped countries ;n steel
production.is 8till very big.According to 1980 data ,the 2.7 billion person living
in underdeveloped and developing countries produces 25 percent of the total
world steel production whereas a‘populhtion of 1.1 billion people living in deve-
loped countries producés 75 percént of world steel.

The economic crisis in the world ecenowy which started witn the iqgfease
in oil prices in 1973 effecied iron and steel indusiry deeply.Since thebrqn and
steel industry is highly intérre}ated with other industries and sinqe it is a big
energy consumer,the general economic érisis hit +the iron and steel induétry from
bdth sides.dn the one hand tne démand for the products of thevsector deereased
and on the other hand the costs increased sharply due to the increase in energy
prices.

As a result of these hegaﬁive effects,production is decreased in the sector,
inventories have piled up to very critical levels and the prices in the internaﬁio—1

nal rarkets have decreased dramatically.Governments have taxen various measures |

7

to protect their iron and steel industries . "'he import of.iron and steel products
is forhidden totally or permitted only within certain duotas.The governments. also
give direc#t subsidy to this industry to cowmpensate the decreases in the world
export market prices of steel.

The crisis haa reached its top in 1980-1982 period and the price of oue
ton steel which was 350 dollars in 1979 has decreased to 200 dollars.The American

and Kuropean steel industries are depressed .ostly from the crisis and a hard

competition has started between Japan,USA and LEEC.Tne subsidies in MEC anmounted

7) DPY, 198%2: &
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to 130 dollars per ton and the total bill was about 60 billion D¥.The capacity
utilization decreased below 40 percent in 19682 and the steel producers lost 100
dollars per ton in UZA.The big chgllanger Japan i: also in a difficult position
and is planning to subsidize her‘§teel industryltoo’starting from 19859.

Most of the developed countries‘tend to produce and specialize on rore
qualified special to empioy newvtechnology and to overcome the decrease in the
prices in international market,

In 1990 the world steel production is estimated to be 1 billion tons,tne
duction capacity of the developed western countries is estimated to stay fixed

whereas, the capacity of East FRuropean countries is. expected to increase by 3

percent and the developing countries by 8.5 percent}o

9) DPT,19833: 5

10) MITAL BULLETIN, 1980 : 61

pro-
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IV. TRON AND STEEL TNDISTRY IN TURKEY :

Turkey is one of the first deyeloping country that has esiabilished her
iron and steel industry,The attempts to estabilish the iron and steel industry
has started in late 1920's.In 1932 Kairikkale Steel Factory started production
wiéh 20,000 ton/year capacity.This factory wés constructed by Germany and it$ major
product was heavy weapons.The Kirikkale Steel Pactory had a small scale of produc-
tion but still it functioned as a school and also contributed much to the exten-
sion of the country's railway network during 1930's.The proauction capacity of
this factory v### increased to 40.000 ton/year in 1957,to 60.000 ton/year in 1960
and lastly to T8.000 ton/year in 1979,

Kairikkale Steel Factory has specialized on more qualified products after
Karabiik Iron and Steel Complex started production and produced equipments for
cement and tex£ile industry, The variety in its productis has increased even more
following the extension in its capacity in 1979 and it startied producingibigh
quality pipes.

The capacity of Kairikkale 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 Divrifi has played an important rolg in
this decision too. In 1938,within the context of the Pirst Five Yeariisdustri-
alization Plan tie conotruction of the first integrated éﬂeel complex of Tkauy
has started in Karabiik.The placement of the complex was not suitable since it
was 100 kms. far from seasnore which made the complex totally dependant on land
transport,but national defence considerationé led to such a decision,

Turkey managed to get advantage from the competition between Germ?py and ¥En-
gland to finance the project}%he complex is constructed by the English Brégsert
Company and a credit of 16 million sterling is provided by the Engliéh quernment.
The complex started production in 1939 partially.The production capacity“ﬁarabﬁk

Integrated Iron and Steel Complex was 150,000 ton/year steel.

11Y YTIDTHRTM.1982 : 3R
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The English firm 1gn the domplex for the first 1.5 year since Turkey did
not have the neceassary techonleal staff by tuen.Phe complex did not work very pro-
“ductively during 1940's,but still Turkey was able to overcome the greatl depression
df 1930'e and the Second World War with the least harm possible depending on her
self-sufficient industrial structure.

In 1944,estabilishment‘of a second iron and steel complex was decided in
Eregli.Turkey demanded technical and financial aid from USA,but USA had teotally
different plans for the development route of Turkey.The American expert M.W.
Thornburg who was semt by the American Government to Turkey in 1945 sait in his
report thét to construct a new iron and steel complex would be meaningless.He
also recommended to close the Karabiik Iron and Steel Complexlg.As a result of
this repopt,American Government refused to give any technical or fiﬁancial aid
for the project.

Starting from 19%2,the increase in the growth rate of construction sector

and industry in general,together with Korean %War caused an increase in iron and steel

dewand,and the inventories decreased sharply.As a result of this extension of

the Karabilik complex was reviewed once more and the capacity of the complex was
increésed to 600.000 ton/year during 1958-1962 with the German 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 Turkey;is»ERDMIR whicn is estabilished
in Eregli.This complex is built by the financial and technical cooperation with
USA. 60's was an erayhhich the developed countries changed their strategy and
encouraged import substitution in developing'countries. USA's cooperation'during
the estabilishment of KRDEMIR may be considered within this context,

ERDEMIR was a different case in terﬁs of its capital composition and its
administration model +than Karabilk complex.Fifty one percent of the capital was
piovided by the public sector and the rest was proviaed by the private sector.

Thirty percent of the private sectords share was owned by an American consortium

12} CRLEBL.1979 : 56
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which performed ithe estabilishment of the complex.

Aocording t?‘thﬂ agreanants made during the estabilishment, HDETR i
run like a private enterprise,independant from public sector and SEE's adminis—
trative model although more than half of the capital is owned by public. Later on
the shares which were owned by the American firms are bought by the public sector
and total share of public sector increased to 7O percent.

ERDEMIR started production in 1965 with a capacity of 378.000 ton/year.The
.complex produéed flat products mainly and these producté were the inputs of the
newly developing manufacturing industry.After a few years from its estabilishment,
ERDEMIR was unable to satisfy the demand and the attempts to extend the capacity
started and the cépacity,increased to 1.5 million ton/year in two stages.

The iron and steel demand in Turkey iﬁcreased much more fastly than estimated
during late 60's and early 70's and domestic production was far from being satis-
factory.As a result of this,contacts for the estabilishment of a thir& iron and
steel complex started in 1967 with USSR. The construction of the complex started in
1970 in Iskenderun.The production in the co plex started in 1976 partially,with
a capacity of 1 million ton/year.The construction period of this complex has taken
too long and the capacity utilization could not be increased due to variéus admi-
nistrative and technical defaults.

In addition to these three iron and steel complexes,there are manf small
scale prodﬁction'units belonging to private sector.Thesé<are mostly estabilished
during late 50's and 60's. fhey produce final products only'uaing the inﬁermcdiate
products produced in the iron and aieel complexes or imported,But the capacities
of these production units are very low in general and this prevents productive
production,also they do not use thelr production capacity tully.rhe production
capacity of these production units amounts‘up to 1,140,000 ton/year whereas
rthe production stays about 500.000 ton/year.

An important amount of Turkey's iron and steel demand is met by import

and . the extention activities in the existing estabilishments is continuing.In
additiog bo these
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addition to these a new iron and steel complex is planned to be estabilisned in
Sivas and 405 million TL. is spent for this;project between 1976 and 1981 but

in 1981 the project is posphoned temporarily together with some other investment
projects,

The iron and steel complexes existing in Turkey differ as to tueir final
products.KARABUK and 1SDEMIR produce the.sowcdlled long products wuich are mainly
uged in conatruction sector and to some extent in railway construction.rRDEMIR
on the other hand produces flat products and these‘are used in the manufacturing
industry mainly,

The steel production capacity of the three nmain plants is 3.2 million tons
per year,the production on the other hand in 1982 including the production made
by the other prodﬁction units too is 2,84 million tons, The production and con-
sumption levels shown on table 3 show that there is excess produgtion in long
products since 1980.This basicly due to the sharp decrease in the demand which
is because of the deep crisis prevailing in the construction sector éince 1930.
The flat products production on the other hand cannot satiofy the demand and
this is not something new.Flat produCts are ihe basic inputs of the manufacturing
industry:and there is excess demand for flat products since mid 70's.Tne excess
demand for flat products is satisfied by imports (see table 4) and imports of
flat products consists the most important part of Turkey's total iron and steel
import,if we do not take raw material imports into account.

The excess supply in long products on the other nand has increased the
inventories to very crxhical and expensive levels especially after 1981 and this
foréed'the export alternative to be taken éeriously starting from 198l.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 these exporis was composed
of long products.

But the export prices in international markets is extraordinarily low dueg
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TABLE Y. EXPORT AND /MpoRT oF FinaL PeOODUCTS
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LONG ExpolT —_— — —_ 0,2 8,6 30,1 553,8
PRoDUC TS (MZeRT | /70,} 33,2 238,2 760, /22,5 #n2,3 100,y
Fear ExpoRT - — 2,1 5,9 53 %5, 2 129,y
PREDUCTS (MPoRT 8o,y  62Y,5 . 2643 150, 329,9 34v,2 J86,7
O THERS FxrPoRT — — 0,9 °,3 2,9 8, ¢ 93,9
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/M PORT 1.9%2,2 2,520,5 1.4231 23/,3 l/.06,6 1.383,3 1.5YY,.

13) op7 , 1983b; 13
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to the crisis in the sector and all the governments are subsidizing iron and steel
exports amounting to 150 dollars‘pér ton.As d result of this,tne exports realized
in last two years reéulted with losses although the government nas given high subsi-
©ies.The rate of subsidy in the export prices amounts to 80 percent in developed
couniries - 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 domestiic demand
will highly exceed production in near futurel? The demand:for ixom-ang steel pro-
ducte increases two times faster than the GNP growth on the average.The demand
projections which is based on suéh arrelatiénship can be seen‘on table 5.1t is
assumed that the GNP growth during the related period will be 5 percent on the
average, |

The demand levels projected show obviously tnat the production level and
the production capacity should bé increased fasily.The.investment levels on the
otner hand are discouraging.Total investment made in the iron and steel industry
was 6.85 percent of the GNP in 1978 and this ratio has decreased to 0.26 percent
in 1982.This means that new production capacity will ﬁot be created in the short
run,Then the increasing demand must be satisfied by increasing capacity utilization
or by imporis.As a result of these an increase in the productivity 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.The demand éspeciélly for the long
products is low and the prices of the main inputs inéreases continuously.These
factors cause:an increase in the unit costs of the industry.ﬁut an increase in
the prices of the precducts obvidusly,deepeds the crisis since iron and and steel
products are the main inputs of the industry and such an increase in prices starts
a chain reaction.So the increase in the costs of the iron and steel industry

should be compensated by the increase in the productivity,

15) DPT,19833: 70-72
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PRODUC TS ' . '
Fear 1.22/,2 1.322,y /. 6063,0 1.375,0 1.99Y,0 2.250,0 3,533
PRoDuCTS ‘ !
A

7o7AL” | 3.363,2 3.64.Y 40350 ¥.3550 4.339,0 S, 157,0 q.sm‘
|

& - Doss not inclucle  other ’pmJacA . |
| |

/6) DPT, 1983 a4 : J0-32
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V. THE TINTHCRATED TRON AND STHREL COMPLEXES s

Technological'developments in the iron and steel industry leads to conti-
nuous change in the sector. Even minor improvemenis in the productivity provides
high benefits since the production aund.relatedly the input level is very high.
Vertical integration and the inc;ease in the production scale are the two major
technological change axis in the sector.The increase in tne production scale
inereases the labor productivity.Vertical intepration.on the other hand leads
to higher input productivity and to a decrease in other costs such as tfansportation.‘
Integrated iron and steel complexes are the basic production units of tais’
industry.These integrated plants are composed of 4 baéic units, These are the
- Coke Factory,Furnace,Steel Producing Unit and Rolling Mill.

V.1, THE COKE FACTORY 3.

Joke ia a vitally important inéﬁ£7for the iron and steel production.High
temperature is a basic need during the production process and coke is the most
sufficient source for this due-$o its higﬁkalqry and its other chemical properties.

The kind of coke that is used in iron and steel production is obiained
by procéasing the high qualily cokeable coal.luring tnis process wuaich is perfor-
med in the cokg factory,high quality coal is purified and prepared for the usage
in the following stages of the production.The basic input of this unit of the
éomplex is cokeable coal and the basic output is coke and'éokerpowder.

V.2, THE ¥WURNACE

At this stage of production iron ore is purified and fluid . pig iron is
produced,The iron ore is melted in this unit at high temperature ,its oxygen is
let out and some scrap iron is added too.The purified fluid iron obtained at this
production unit is either directly sent to the stuel production unit or casted ,
The basic inputs ofrthis production Qnit is iron ore,scrap iron and coke.The

basic outputs on the other hand are fluid iron and casted iron.
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V.3. STERL PRODUCING UNIT

The pig iron produced in the previous.stage is transferred to this unit
and here the levels of C,S51i,P and S elements inm the iron are brougnht to the
appropriate levels through various manipulations and also some other alloys are

added to the pig iron.The basiclprocedure in steel produoﬁiqn is as such but there

|
\
\
|
are a number of different technologies to realize this.The basic ones are:
1)Bassemer procedure, }
2)Thomas procBdure,
3)Siemens-Martin procedure,

|

A)Electricity Arc Furnace procedure,

5)LD convertors procedure,

Siemens-Martin procedure has been the most popular technology until mid-
SO'S.But later the LD convertors procedure started to be employed extemsively and
this procedure is accepted-to be the most productive technology currentlle
KARABUK iron and steel complex works with Siemens-Martin technology whereas,
ERDEMIR and ISDEMIR works with LD convertors;technology. ‘

The fluid pig steel with the reyuired gqualifications obtained in this unit
is either casted into big molds to be processed once more or directly passed to

: : |

the continuous casting unit. In the continuous casiing unit the pig steel is given i
different shapes with certain dimgnaions.iSDEMiR works with éontinuous casting
system totally which saves time and eunergy,whereas KRDEMIR works partially with
this aystem.lﬁ KARABUK on the other hand fluid pig steel is casted dnton big molds
and cooled.After this atage the éasted steel is melted again and sent to the rolliné
mill which is the last stage of the production. ,

The main inputs of the steel producing unit are fluid pig iron and energy

(in the form of electricity and coke gas).The main ouiputs are casted steel and

scrap steel. . |

17) GELEBL,1979 : 28
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V.4. ROLLING MILL :

The last stage of the iron and steel productien is performed in this unit.
The products received from the steel producing unit are given their final shapes
at this stage.The producis are clgssified into two main 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. PRODUCTIVITY IN TRON AND STEEL IMDUSTRY 3

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 effigiency achieved during the transformation of these
inputs into steel product.. |

Productivity criteria may be used as production productivity and economic
productivity.lf 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 their selling prices then this
is called economic productivity.'

The economic prpductivityvcriteria inclﬁdes the fluctuations in the market,
the subsidies given by the government and other external factérs and this prevents
the‘determinétion of real productivity levels.liconomic productivity criterigadognot
also let international comparisons since the relative prices,exchange rates are
different and change continuously,In this studyfproduction productivity criteria
is used to make the comparison between the thyee plants.

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

the concept of productivity has emerged in the industrialized western countries,

In these countries labor is the scarce resource and is measured more easily compared

to other production factors.So labor is the most sufficient criteria to make compa=
risons between firms and countries.But,in the developing countries,capital is the
scarce reaource and so maximizing the output is the target in/after makiﬁé the
i;vestment.In other words maximization of the value added/capital ratio is the
basic aim.This aim can be realized by minimizing the specific investmenti cost

or by increasing the productivity of the production unit.

There are basicly 4 criteria that is used to determine the.produétivity

levels in iron and steel industry.These are: labor productivity,raw material

productivity,energy productivity‘and'production unit productiuityl8

18) Mprk , 1981 :212 -5
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deménd and iron and steel industry consumes 16 percent of the total energy con-
sumption.The share of iron and steel industry's energy consumption in total
industry's consumption is %5 percent and these shares givesp an idea aopout the vita-
lity of energy prodﬁétivity%g

The share of energy cost in total cost in iron and steel industry has
increased to 25 percent from 181percent due to the increases in energy g¥ices in
fhe recent ygars.So a decrease in energy consumpiion or an increase in energy
productivity will add much to the total productivity.
| A problem in calculating the iotal energy consumption ié that da?a about
the electricity and fuel oil consumption of the three complexes was not available,
80 we could calculate the energy productivity only for the furnace since the basic
energy source of this unit is coke and data about the coke consumption isiavailable.

VI.4, PRODUCTIVITY OF THE PRODUJCTION ﬁiﬂ'f‘ 3

-

As mentioned before maximization of output given the capital is more cruci-
al for developing countries rather than labor productivity,since capital i: a
scarce resource for these countries and this limited capital should be &%éd in
-the most productive way possible. i
To measure the productivity of the production unit,the capacityfmiilization

and tome.produckivisg which 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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VIT,. PRODUCTIVITY IN KARABUK , KRDEMIR AND IShimdin

In this section productivity levels of the four production units of each
complex .will be liaﬁed according to the four different productivity criteria and

the results will be compared.

VII.1l. PRODUCTIVITY IN COKE FACTORIES.:

VII.1.1l, TABOR PRODUCTIVITY IN COXE FACTORIES :

Labor productivity results of the three éoke factories within the integrated
complexes are given in table 6 and figure 1,

ERDEMIR Goke Factory shows a very high and continuous productivity compared
to the other iwo coke factories,The labor productivity shows a continuous increase
too which is basicly due to the decrease in the employment level.,The superiority
of ERDEMIR Coke Factory is due to the new technology and also due to the low
employument level,

KAHABHK Coke Factory on the‘other hand shows a stable and conalderably
high labor productivity although lowef than ERDEMIR.

ISDEMIR Coke Factory has a very low labor productivity compared to the
. other coke factories,This is dué to the overemployment in ISDEMIR Coke Factory.The
production capacity ofkthis coke factory ié equal to the production capacity of
ERDEVIR . Coke Factory but the employment level of ISDEMIR Coke Factory is 2.5
times higher than ERDEMiR Coke Factory.As it will»be seen later,overemployment
nas been a chronic problem of ISDEMIR.

The continuous increase observed in the labor productivittes of the three
coke factories is mainly due to the persisten? decrease in the employment levels

eapacially after 1980,
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TABLE 6. LABOR PRODUCTINITY [is cok€ FAcr7oe/és /ou/pa//«))

~

_ 193> 1938 /999 1980 798/ /982
[}
EroeMmik | 2.360 2.302 2.827 2,924 3..42¢ 3.580
ISDEMI 2 0.?Y3 - o.8%Y /- 290 0.269 o.889 /. 1%3
KARAGU’K 2.0/ 2. 028 2,272 2 .02 2.05/ 2.092

FICURE 1. LABOR PoDUCTINITY InN CoLE FACToRIES *

’

| EROEM




¥I1.1.2. RAW MATERTAL PRODUCTIVITY TN COKE FACTORIES :

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

,it is observed that the raw aterial productivity in the coke factories of
KARABUK and ISKENDERUN fluctuatés between 70 and 75 percent.The slight decrease in
the productivity of KARABUK Coke Factory is probably due to the <depreciation of
the complex“, The sharp increases in the productivity of ISDEIIR Coke Factory
observed in 1977 and 1980 is due to the increase in the share of imported high
quality coal in total coal consumption iﬁ these years.

ERDEMIR Coke Factory on the other hand has a slightly lower raw material
produptivity and this is because this factory uses a wix of high yuality imported
coal with low quality non~cokeable domestic coal,The slight increasse in raw mate-
rial productivity of this factory in 1982 isrdue to the increase in the share of
imported coal in this mix. -

The usage of 10& quality domestic coal in ERDEMIR Coke ¥actory should be
appreciated since the known’coal resexrves of Turkey is being exhausted gfadually
and the‘quaiity is decreasing continuously.So Turkey may be totally import
dependaﬁt if theme low quality coal is not used,

Vil,.l.3. SHERGY PRODUCTIVITY IN COKE FACTORIES 3

]

The basic energy source used in the coke factories is electricity and
data about the electricity consumption levels of these production units was not

available,so the energy productivitiies could not he calculated.

20) 'TAN,198% 1 166
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TALLE 3. RAW  MATELIAL PRODUCTITY i cor€ AfC?oe/&r :
Loutput [ ros materisl)

>

1933 /978 1939 1980 198/ i /982
ERDEMR ©.3vY8 0.6% o.89/ ©. 685 0.628 0.3
1306mig | 0. 86Y o.705 ©.768 0.96Y 0.32/ o.8>/
KRRABIK | o.7Y8 o. Y o.7322 0.2y o. 342 o. 69y
,3;;\
FIGURE 2. RAW pia7ERIAL PeODUCTINTY N COLE FACTOR/ES -
AR ! A _
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ot VII.1l.4. PRODUCTIVITY OF THE PRODUCTION UNIT :

The productivity levels of the three cbke factories are shown on iable 8
and figure 3.

The capacityyqtilizatioﬁ levels are quite low in general,but this is partly
due to the lbw production levels in the following stages.The capacity utilization
in KARABUK Coke Factory is higher than others and stable,but there is a slignt
decrease in the last years and this is probably due to the decrease in the dehand
for long products that are produced in KARABIK,

The capacity utilization in ISDEMIR Coke Féctory shows an unstable flow
which is mostly due to administrative and technical problems?1 This coﬁplex does
not show a stable performance because it has started worxing newly and its
administration and technical performance does not show stability yet.

ERDEMIR Coke Factory has a low capacity utilization but it seems to increase
in the last years which is closely related to the steel produztion level of the

complex.

21) YUKSMK DENBEFLIME KURULU= 1981 § XITI-XVIL
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TASLE 8. PLODUCTIVITY OF THAE LeoouC T/ION CNIT (oulpst /CJP)

/1927 1938 1979 1980 198/ 1982
£ROEm! & 0-Y3 0.¥5 0.56  0.5¢ 0-56 063
SEENOE LU o0 oY 0-§8 0.5 o.S/ o.£§
ARAB I 0-3% 0.0 0. 0.65 o065 0-65

FIGCURE 3. PRoOUCTIVITY OF THE PRODUCTION UAIT

$30,

o Kag,




- 30 -

VII.2. PRODUCTIVITY IN SURNACES @

VII,2.1.LABOR. PRODUCTIVITY IN FURNWACES

The labor productivity résults'of tiie three furnaces in the complexes are
given on;table 9 and figure 4, |

Lahor productivity results of tha three furnaces differ to a great extent.
IRDEMIR shows a very high labor productiVity>compared to the others,and a continu-
ous improvement is obser#ed.This is againlthe result of the low employment level
cdmpared to the others and the decrease in the employment level in recemnt years,

iSDEMIRv on the other hand has an extremely low labor productivity com-
pared to ERDEMIR Furnace, This is basicly because of the overemploywent in TspEMIR
Furnace.This overemployment shows its negative effect at all stages. of production
in ISDEMIR’>.In ISDEMIR Furnace 1,17 person falls to per ton proiuction capacity
whereas this ratio is only 0;22‘in ERDEMIR Furnace.

KARABUK Furnace shows a stable labor proauctiviﬁy level except tae sharp
decrease in 1982.The labor productivity level of KARAB'K Furnace is lower than
ERDEMIR Furnace and this is probably due to the new technology of FRDIER .

The positive effect of the decrease in the employment level in general
is observed especially in ISDEMIR and ERDEMIR Furnaces.

VIT.2.2. RAW MATERTAL PHODUCTI/INY TN FURNACES ;

The relevant data to calculate this productivity was not available for
FERDE¥IR.The data that was obtained for KARABIK and ISDEYIR on the other hand,
gave insignificant results ,which were not depeniable.So the energy productivity

in the furnaces could not be calculated.
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TABLE O. LABOR  PRODUCTIITY 1N FUCNACES i outpal [wosber

/993 1938 1979 7980 98/ 1982
LoEmIL /.41, /.28 .93 /.98 2.0¢ 2.59
DEALL L 0.30 0.35 o.¥2 o Y5 0;3? 0-55
ACAB U K /-28 7.28 PRY, 1.56 .56 Y0

FIouRE Y. LABoR PeobuCTIVITY N FURNACES
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Vil.2.3, BENERGY PRODUCTIVITY IN FURNACHS

The eherggy productivity results of the three furnaces are given onftable
10 and figure 5,

The main energy source of‘the furnaces is coke but ihere are other energy
sources used during the productiqn process sucn as fuel,electricity and ceke gas.
But the déta about the consumption levels of éther energy sources was not available
and coke is ﬁsed as the only eneégy source in the calculations,

ERDEMiR Furnace is significantly more productife than the others.This seems
to be contradictory since ERDEMiR uses low quality domestic coal in addition to
the high quality dmpested éoal.hut the technoiogy used in ERDEMIH is newkapd the
share of high quality imported coal}is increasing in total consumption,

The energy productivity in ISDFMIR Farnace on the other hand is low compa-
red to ERDEMIR Furnace although the technology used in this production unit is
new too and more than half of the coal consumption is composed of high quality
imported coal,This is probably due ta the unstable functioning and adminiﬁfration
‘of ISDEMIR in general,again. -

KARABUK Furnace seems to be the least productivé between the threg,This'is
simply due to the old technology‘used in thevproduction process and to tﬁ; low
capacity of the furnace compared'to the other.two,

Al.common productivity criteria related to the energy productivity criteria
usaed above is the amount of coke ﬁsed to produce 1 ton fluid pig iron.This is
gsimply the reciprocal of the energy productivity result obtained before.The resultis
are given on table 11, and figure 6.

It is observed that ERDEMIR uses aboﬁt~850-900 kgs. of coke to produce 1
ton pig iron,whereas ISDEMIR uses 1000-1050 kgs. and KARABIK uses about 1200-1300

kga,There are conslderably important differences between the three furnaces in

terms of coke consumption per ton pig iron production.

An international comparison gives even more dramatic differences,As mentioned

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 continuoua}y.As a result of this product vity in coal consumption gained
much importance and the developed countries intensified their effort on this
subject in the recent years and the ¢ ke consumptign per ton pig iron production
decraaéed to 650 kgs, from 1100 kgs., in England,to 600 kgs. 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 prodﬁce 1

‘ton pig iron,2-2,5 tons of pig iron may be produced in developed countries.

TABLE 10. ENERGY FPRODUCTINITY 1N LulyACES :  [oylpout [cobe cn.)

1996 4933 1998 (939 /%80 198/ 982
Fepemie /.369 1.032 /. 208 .08 Loy L1y /. 255
(0EmiR o.985 1008 1.023 0.9  j 000 = ©.236 0.998
kALABUL 0.7% 07  06.352  0.35¢ 0.8Y9 0.8  @.3v8

TABLE 1. CokE Co/\duMﬁTION PEL Tc»v P16 ieoﬁ/"'ﬁzoouc 7ron (kg
{Caef . [ ou7pur) ' ‘

/1936 (233 19378 (939 1280 /1281 /982
EROEMI'E B31 .969 828 920 Jo6 828 737
VspEms e 1294 . 982 978 1057 1000 10€8 /002

KARAOBU K 1298 1340 . /331 132y 1133 1199 /338
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FLGUEE 5., ENERGY peopUCTIVITY 1n FulaAlES  :
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VII.2.43 PRODUCTIVITY OF THE PRODUCTION UNITS:

The capacity utilization results of tﬁe furnaces are shown on table 12
and figure 7.

S0

KARABUK Purnace shows a very high performance in capacity utilization which

again shows the stable structure of this complex,It seems tnat the decreaée in the
domestic demand for long products is avoided>by increasing exporss. o

The capacity utilization is not high in cHDEMIR Furnace but it shows a stablei
performance oxcept for the sharp iuncrease in 1982,The reason for the low capacity |
utilization in this production unit is that ERDEMIR imports an important amount
of intermediate input and uses thisﬁn the following stages of production,The
reason for the sharp increase in capacity utilization in 1982 is partly due to
the increasing demand and parfly due to the decrease in the import of intermediate
products.

IsDEMIR Furnace on the other hand do not have a high capacity utilization

either.The capacity utilization ~shows an unstable perfornance which is a general
property of the whole production units within this complex.The low proiuction

level of the complex '1s another reason for tne low capacity utilization in

the furnace.
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193¢ 123232 1938 1939 /980 158/ /982
ErpEnis'e 0-5Y o.40 0.50 .56 6-55 ©.57 o.73
ISOEMIR 0.3 ®.39 0.Y5 0.63 6.55 o.¥3 oY
KARABIK . ©.8% . 0.8 0.9/ ©.93 0.9 0.8/
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VII.5, PRODUCTIVITY IN STEEL PRODUCING UNIT

VII.3.1. LABOR PRODUCTIVITY TH STHML PHRODUCING WIS

The labor productivity results of the steel producing units is given on
tabl 13 and figure 8,

The effect of low empioyment leﬁel in EWMEMIR compared to the other two
plahts is seen once more,ERDEMIR Steel Producing Unit is more productive than the
steel producing units in KARABUK and ISDEMIR, The decreasing employment level
and the increasing capacity utilization in the unit effects the labor productivity
positively in the last three years.

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

produgtivity.The labor productivity does not increase in KARAWIK althougn the employ-

ment level decreases and this is probably due to the depreciation of this complex.
The overemployment in ISDEMIR Steel Producing Unit decreases the labor
productivity to veryv low levels.This unit has 2/3 production capacity of “RDVMIR
Steel Producing Unit but the employment level is 3 times higner than ERDRNIR Steel
Producing Unit., |
The general decrease in the employment level especially after 1980 has

effected the labor productivity level of ISDEMIH Steel Producing Unit too.
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TABLE (3. LABoR FPRODCTINITY 1 STEEL PROOUC NG UNIZS -
' (steel prodn. [ orters)
A
1927 /1978 1929 /980 198/ /282
£ epEM/fe 1.5323 /.729 2.7€ 2.26/ 2.507 33533
/50Emi2 o.3Y 0.298 0.35% .36/ ©.3/7 0-Y02
LARABT K 0.8v2 0.853 0.9vY3 6.998 /-025 0.998
FIGURE 8. LABOR PRODUCTIVITY N STEEL PRODUCING ualtTS 3

LYY
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VIT.3.2.RAW MATERTIAL PRODUCTIVITY IN BPERL PROVUCIMN; 1HITS: |

The raw material productiﬁity results of the steel producing units in
the three plants arejgiven on table 14 and figure 9.

The raw méterial productivity in ERDEMiR Steel Producing Unit is satisfactory
and quite stable since the technology used is new. ‘

KARABUK Steel Producing Unit shows a lower raw material p oductivity com-
pared to EHDEMIR and the productivity level is not stable.The comparatively low
level of productivity is basicly due}to the old technology of KARABI'K Steel
Producing Unit.This couplex does’net have contimuous casting technology as FRDEYIR
and ISDEMIR which saves time and energy.The unstabilityof the productivity level
may be due to the depreciation of the complex in general,

Thelraw material productivity of iSDH{iR Steel Producing Unit on the other
hgnd is low and unsbable.The unstability cowmes from the naturée of tne 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 prdducing units.In ISDEMIR there is only the continuous
castiing system which sends the fluid iron directly to the steél producings unit
and whenever there is an interruption in‘the systiem,the fluid iron sent to the
steel producing unit is wasted.sﬁéh interruptions oftenly occur in ISDIMIR since

the system has not settled yet,
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TABLE Y. RAW MATERIAL PROOUCTIVITY  1n S7TEELL _
L2opitls wumiTS [ STEEL Propp. / Pig 1@0n) IWPUT)

/926 7997 /938 /939 1980 198/ (982
FeoEMsR 0.77 6.725 6.66 0.6 .39 ©-28 e.3Y
155 EpMIR , 0.33 6.éo o.5/ 0.56 0.55 &.53
\
LALABS v .62 Q.(B 0.68 0.67 o. 62 o.62 o. €3

FIGueE D RAW MATERIAL fROOUCTIVITY 1N STEEL ALOLUCIANG waliTS
) -
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Vii,3.3. ENERGYV PRODUCTIVITY IN STHWEL PRODUCING UNITS :

Again,the relevant data about the eneigy consumptions of the steel producing
 units was available,so the energy productivities of these units could not be

- calculated,

‘VII.j.ﬂ, PHODUCTIVITY OF THE PRODUCTION UNI'TS :

The productivity leveis éf the steel'producing units of-the 3 complex is
given on table 15 and figure 10.

KARABUK Steel Producing Unit shows the hignest capacity utilization with

'ﬁhe,advaﬁtage of its settled and stable structure.The slight decrease in the level
of productivity starting,from 1980 is partially due to the depreciation and mostly
due to the decrease in the deménd for long products.

ERDEMIR'Steel Producing Unit shows an improvement in terms of capacity
uytilization.The sharp decrease in 1979 is due to the extention in the steel
production capacity and starting frow 1979 a continucus improvement is obuserved,
The difference between the capacity utilizétions of the furnace and the steel pro-
ducing units of KRDEMIR is due to the diaequilibrium between the capacities of
theae twb’unita.Tnia;diuaquilibrlum in the complex is critisized and it ls propo=-
sed that the cost of this disequilibrium will be much higher at higher capacity
utilization levelsgg

| ISPERMIR Steel Producing Qnit's productibn productivity on the other hand
is very low Qombared with ithe other‘two.A gradual improvémént is observed ®but
this is not satiéfactory.The sudden decrease in the productivity observed in
kl981 is due to the increase in'the interruptions in the system.The low hemand

level for long producis also prevent further increase in the productivity- level

of ispEMiR Steel Producing Unit,

22)DPT,1983 3104-10% . ) | .
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&/ o.3Y
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; 232 O.¥6
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VII.4. PRODUCTIVITY TN THN ROLLING MILLS :

VII.4.1. LABOR PRODUCTIVITY IN THE ROLLING “TLLS

The labor prodﬁctivity resultis of the rolling mills of the three iron
and steel complexes are given on table 16 and figure 11.

ERDEMIR Rolling Mill shbws the highest labor productivity as in the previous
stages of p:oduction and this is again because of .the low employment level compared
to the otner rolling mills.The high cap.city utilization also contributes to tae
high labor productivity in ERDEMIR.

The labor productivity in KARABIK Rolling Mill is gquite low compared to
ERDEMIR and this is maiknly due to the differences beiween the technclogies.

XARABUK uses old technology which is more labor intensive and tuis decréases the
labor productivity in this production unit.

| ispEMir Rolling Mill shows a very low productivity level corpared to tne
others.The low productivity level is again due to the overenmployment and due to
the very Low production level,The effect of sharp decrease in the production in
the last three years cannot be observed from the results since the positive effect

of the decrease in the employment level is more significant.
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TABMLE 16 . LABOR PROJUCTIVITY IN THE ROLLING AULS
[ output [ worter)

1222 1978 1939 /980 198/ /982

ELOEMIR 0. 30Y 0.262 0.3v3 ©.385 ©.763 0. 209
ISOEMIR o0.066 ©.25/ o.1Y8 ©.231 . 19% ©.288
KARA LG & ©. 95 0.3v8 6.369 o, 36 0.3¥9 ©.352

FIGuRE . (AG0R  PropUCTIVITY N THAE  ROLUNG AILLS 3
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VII.4.2. RAW MATERIAL PRODUCTIVITY IN ROLLING FILLS

The raw material'productivity results 55 the three rolling mills are on
btable 17 and figure 12.

The raw material productivity level in ISD®MIR Rolling }ill is satisfactorily
high,although it seems to be unstable,The low performance in 1977 is because it
was the first year of the production.The snafp decrease in 1981 is due to the inter-
ruptions in the production process, which amounted to very critical levels in this
year,

KARABUK Rolling Mill shows an equivalediy high raw material productivity
as [SDEMIR.But the raw materials bought from other complexes or imported which is
not included in the calculations decreases the productivity level in this production
unit.In other words the real raw material productivity of this unit is lower
than the level seen on table 17. |

FRDEMIR Rolling Mill on the other hand shows a high but unstable performance,

The challenging performances in 1977 and 1978 are simply because oif: the hign
amounts of'pigzxsteel Zr- imported and which is not included in the calculations

sinee consiatent data was not avilable,

VII.A.3. ENiRGY PRODUCTIYITY 1IN SOLLING “TLIS

The data about the energy consumptions of the three rolling mills fwas
‘not available so the emergy productivity levels of these production units tould

not be calculated either.
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TABLE /3. LAW MATERIAL PRODUCTIVITY 14 FHE
RottinG rits @ (Finsl product /p13 .:r'tt/)

199¢ /933 1978 7979 /380

798/ o X. &4

Feoemie | o.33¢ 1093  L053  0.87 0 .832

0.389 ©.932

0.885

soemie a. 5y ©.99/ 0.8/9 0.8% o.38 o.823
iAvAddx | ©.953 ©.933 0.895 0.8y 0.8% 0.85)
FIGURE 1d. RAW MATEQIAL PRODUCTINTY I THE !
) eocuuér Py /A
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VII.4.4. PRODUCTIVITY OF THE PRODUCTION UNIT :

The productivity of the production unit results are given on table 13
and figure 13,

In calculatihg the productivity of the rolling will a different procedure
is followed since thére are a number of different final products and production
capacities corresponding to these.This makes it necessary to calculate cagacity
utilization levels for each of them.Insteéd of this each rclling ~ill is taken
as a whole and a ratio of totalworked hours/total workable nours is calgqlated
which also represents the capacity utilization collecting all the products under
one unit successfully.

KARABIIK rolling mill has the highest productivity level and snows a stable
performance.The high capacity utilization in kARAﬁﬁK is contradictory in fact
siﬁce the demand for its products nas decreased to a great extent,but by increasi
exports KAHABUK hadgnanaged to keep its capacity utilization at high level.Alsa
the comparatively low capacity of this complex minimizes the nepative effecis
of such fluctuations in the market,

ERDEVER shows a closely high productivity to ¥ARABIK but this is not satis-
factory since there is excess demand for flat products which are only produced
in ERDEMIR .

TSDEMIR Rolling Mill on the other hand shows a low and declining produc-
tivity porform:nce.The decline in the capacity utilization wnich has started in
1979 is basicali,due to the decrease in the de:qand for long prodacts ., It seems
that this decline in the demand his showed its total effect on ISDIMIR ouly since
KARABUK is still working at high productivity levels. The decrease in the demand
and thus in the production makes‘fhe probleis of iSDWHMIR even more crucial. It
is calculated that the shQre of fixed custs in total costs will decrease by
33 percent if full capacity utilization is achievea§This shiows the real sources
of the losses of this complex and also gives an idea about the importance of

the productivily in these complexes.

N2\ viigawy TUWNIYRT R YTIRITLITL1981 + XTI
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TALLE /B . PeODUC TIviTY ©F THE PRODUCTIoON UAITS : /mfa/w >

A7)

/1933 1928 1979 /980 98/ /962

~

ELDEAMI £ S8.1 §4.6 cl.y 5.7 3.1 £8.6
ISOERIR 55.0 62.8 £§2.8 29.y /53 23.5

EALALRG ¢ 7.5 5.2 - 2.8 0.2 70.2 32.9

FIGURE 13. ProbUCTIvITY oF THE PRoouc Tion UMITS *
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VIII., CONCLUSION :

Iron ana - steel indusiry is vitally importan; for aeveliuping
countries siunce this industry plays an luwporiant roire in inaustriall
Zation of these countries. Iron and sSteel 1nuustrj fas s3Lrong
forwara wad odCKWdrd linkages with Other sectors ana tuus 1t is
niguly senstive to tie fluctuations in LAESE SeClors and lue € COnouwy
in general. |

Iron and siecl industry is also open 1o tne fiuctuaiions
in tae worla ccomomy.lhe economic crisis prevailing turouguout tue
woria since the oeginning of 1970's has influenced tais inaustry to
& great extent.As a result of this crisis,the coscsvin the iron ana
stecl 1lnoaustry hgw:increaaed highly and decuwand aecreaased.Tucse
negative acvelopuents encourageq the 008t decreasing aCtivilties 1in
this sector.As a result of these activities new tecanoiogles are
developeua especially in the developca countries. N

The costs}n the developing countrics are already uiga Que
fTuproper vorguniZAtiou and awwinistration,iacs of jJualified WOLKE L5
and some other structural reasons and tnese COw.lries are unavie LO
Creatle Or apply new technolougy ana tnus tney Cannot uecreagc Taedr
proauction costs.Achieving maxiwum productivity witd iae given
teénnology seems 10 ve a short run anda attainaole target for tuese
countries since they are also expcgiéncing a lack o funds to
make investment.

The situation iu Turkey is similar to tlhc otaer uch¢op1n5
countries.In this stuay the prouuctivi{y performances of tak lnrce
iron and steel coumpleses in Turkey are measured Usling Varlous LFchr

and the resulks are compared.fie major aim 1n tnls studay was LO

-



invegtigate the aargins of improveument in eacCn compies Oy COuparing
the results.Although specific célculations are not iade ald sSpecilic
resulis are not obtainea in fhis airection in tnis stuay,consiucrauly
i&portant results are ootained concerning the produciivity ievedls
of these complexes which way be usea in furtuer analysis.

| According‘to the results ootained tae wajor aifference
velween tie three coumpleses in’term of prooauctivity is cuserved in
Eh? laoor productivity.Overemployment in KARASUK ana especialiy in
ISDEMIR is at criiical levels and this mey ve atltrioutea Lo Tac
administrative status of these two complexes.ERDEMIR on tae otacr
nand has 01 tue authority to follow an independant adwinisilaltlve
policy.As « result of this tne iabor pfoauctivity resulils are wuca
higner in ERDEMIR cumparea to others.

ERDEMIR‘gives vetlter and satislfactory resultls in 5ch;rul
comparea to the otner two plants,.,The new tecnnuiogy UT0gctuer wita
stavie ana-consistent administrative structure has an lwportant
role in this performance.In addition to tinese,nign capacity util-

. |
igation due to the high demand for flat products effects tue perfor-
wance and productivity levels positively in general,outl still
the productivity may ve increased oy reumoving tuc uiseéuiliurium
uétween the production units within the complex ia teras of
production cépacity.

KARABUK shows a ataule performance in terams of pruauctivity
out tne fechnology 18 gquite old in tnis complea ana the plant®is
higniy depreciatea and tnis also influences tae prouuctiviity icvel,
In aadition to these,the decrease in tue demana for iong proaucts
snows a negative effect on the productivity level since tne capaclty
utiiizatién decreases. '

ISDEMIK's productivity performances are quite low and aigoly
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unstable,although the technology employea in tnis Complex is new.
The unsiaoility in tue udministrative#structurc and political iafiu-
emces play an important role in these negative resuits.Anovtoer
important factor walcih causes unst;oility is tnal tac coupies is
quite new and it has not seltlea yct.Overempiuymcnu 1s Lue Wwosi iwmpor-
tant préulem invtnis qomplexvénd é‘sligni improvement 1is Guserved
in tuis area in the recenty jears.Tue decraase 1. Tae dowana Ior Loag
prbuucts has influenced this cowplex higuly anu tne CapaClly utilisa-
tion has aecreaseu 1o very 10w levels and tiaus tue erQuuLLVIty
1evel is influenced negatively.

| It seews that Turkey nas got an importaal opportunity to
increase the proauction in this éector and 1o decrease LTae COSUS

£

and to increwse the productivity oy motivating the given proauction
Capacity and technology.Tuis opportunity will gailn cven wore iwportane
ce in near future since almost no investuent i8 wade in tais -sector

in the last four years.,
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