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EXPLANATORY NOTES 

1. The value of Turkish Lira underwent heavy devaluation during the project 

period. On 1.10.79 1 US$• 47.10 T.L.nnJ 1.10.83 l US $ • 245 TL. 

2. ABBREVIATIONS 

SPO - Dev let Planlumu Tcull 11 nl l, (l>l''l'). 

State Plannl11K Oq~1111l 1.11L lun, 

TSKB - Turkiyc Sunay 1 Kn lldu11111 Unnkuttl, 

Turkish Industrial l>cvdupwcnt llm1k. 

TEK - Turkiye Elektrik Kurumu, 

Turkish Power Authority. 

TEMSAN ~ Turk· Elektromekanik Sanay 11, 

Turkish Electromechanical Industy. 

ETIBANK- Turk Bankacili.k/f;11l1.•nclllk, Mt.!talurjl Kurumu 

Turkish Mlnlug aml ML•laluq~y I1ulu11Lrl<il Um1k, 

TKI - Turkiye Ko111ur C:dd1nclL~r1 

Turkish coal work:;. 

TDCI - Turkiye Dcmlr Cl!Uk luldmclcrl 

Turkish Iron ailll Slccl Hu rim, 

SEKA - Seluloz, Kagit E11d1111tl'111l, 

Pulp and Paper Industry. 

CIMENTO- Cimen~o Sanayii, 

Cement Industry. 

AZOT - Nitrogen Industries Cooperation, 

Fertilizers and pesticides. 

TCDD - Turkiye Cumhuriyeti De1&t Demir Yollari, 

Turkish Railways. 

U.N. BtllLDINO, 1~7 ATATURK BtlLVAJU P.O. BOX 107, ANKARA CABLES ; tlNDEVPRO TEL : ae 54 I~ TU.EX : 426&f 
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MKEK 

TUMOSA.'l 

- Takim Tezgahlari Sanayii, 

Turkish machine tool industry. 

- Makina Kimya Endustrisi Kurumu, 

}tachine and Chemicals industry. 

- Turkiye motor sanayii, 

Turkish Motor InJui;try. 

CERKONSAN - Gcrc<lc Kons truksuyon Sanay ii, 
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' ' I N'l'IHIPllCT ltlW 
~-----

The Turkish Covcrnmcnt cu11:1 I dt1n1 l'lll' I Lu I gou1l:1 ll~·vc lup111cnt uf crucial 

importance for the lndu11crL.ll uud Lcdmuluglcul dcvclopmcnl uf Turkey. 

In addition considerin3 the laq~e potential of tcchnkul 1:1klllt1 available 

in the country, it was felt that con1::1ldcrublu cxportt1 of mud11nury and 

plant could be generated lf there 11::1 u tH!lcnt lflc uud loukul plun 

for rapid erowth of this Hc1:Lur. Tl1c J1Cu.Jcct wuu concclvcd to duvl!lop 

and implement such a plan which lncludcd evolut:ion of u unique methodology 

for planning - and training J m:ul experts fur continued uppl.lcation of 

this methodology, 

The total budeet for the project accordin~ to the latest revision was 

$ 530,633 out of whlch $ 150,000 was the cost sharing contribution, 

The "Government of Turkey also provided office accommodation, local experts 

and met running costs of one project car. The original project docwnent 

was approved on 14.5,79, 13,7.79 and 25.6,79 by UNIDO, UNDP and the 

Government of Turkey respectively, A revision was approved by these agencies 

on 16,9,82, 30,12.82 and 21,12,82 respective ., 

The revision of Prodoc lncludl!d II 11111dl(lcatlon of lnuncdiatu objectives 

which were made mor expllcll l11 Lh~i flL!ld of pl•uud11g m1J ilruwlug up 

dem.:ind-capacity b•1lancct1 huL whld1 cKl'l.u1kiJ th•: pt:'UJlicL pr111110L lun UtifH!Ct, 

This was mainly due to the f1wl Lh11l In till! l1111111:dlul111: f1tl11rL! 111m1t of 

investment in capital g11uilr1 w111i 1rn1•1•1"l1id L11 he 111 pr11.lm:l11 1~Ud1 111 dlffcrc11t 

forms and stages were ul rL!aily cl lhl.'l· 1111ilcr 1:11111ddc1 ul 11111 ur l111plw11e11tal11J11, 
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The project activities therefore, concentrated for the purpose of 

investment promotion on a pragmatic upproach leading to changes in pi.ans, 

priorities and product-mix of tl1ese projects instead of fresh feasibility 

studies conceived in the original prodoc. 

All the i11U11ediate objectives have been achievtdin time. 

U.N. IWlLOINO, IWJ ATATORK BCLVARI P.O. IJOX 407, ANIUUA CAllLi:IS : UIUJl::Vl'UO TlllL ; 20 H U 'J'J.:L1'X : ~~CO·I 
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AllSTllACT 

The Project tltll!d "Prograuuulu~ of IJcvclopmcnt of C1.1pitul Goods Industry 

in Turkey" and bearinc numb~·r lll'/TUlt/76/0J/1 was i11tcml1.:d to d1.:~:;ign a 

scientific,flcxible nwthllduJ11°:y fur projl!l'tlug :H~i.:L11ntl JcnumJti of capital 

goods based 011 intcrnatl•lllal 1•111li•11 lur prl11rlly pruCl!lili lnd1wtricS 1 scrVl!.:l! 

industries (Railways) / genl'La I puqnmc machlnctt uud lnfnwtrui.:turc such 

as castings and forgings, This involved evolution of 15 diclt codes for 

machinery and plant bast!d on 5 digit SITC llcv,2 i.llld 9 dl~lt codes 

for industries •md their p&.1r.11111•l1.~rr: ha11cd u11 !1 illgll lSLC ct>ill•H, Demand~; 

were worked out proJL'Ct by pr11.l1•1'I 111r each l11d11:1l ry mul d11Lu cntl.!red 

into the comput~r filt•S a,.; l1q1ul,; rnr ii 'laricly ul ~•ulpul:; Lur di ffcre11l 

kinds of analysis for th ... pua ""'''' .,r l11vc~L111c11t dl.!ci:.;1011:.;, ·1~1c pr1>jl:CL 

work has been effcctiv~ly utlll:...:d in SPO fur plm111lnr, of -n1pltal goodt> 

industry in the Seate Sector 1111·luJL11g c11a11gl.! of prudui.;t mix in existing 

plants and modification of prupu:;al:; in tho::>c under construi.:t1011 or in 

the pipeline, 

Project methodology has also b~an used for planning of lnfrastructurc­

castings and forgings - mostly in the private sector, 

It is recommended that the SPO should mak pt:n11anent arrangements for a 

capital coods development cell which will continuously update the demand­

capacity balances whenever there are changes of priorities or character 

of projects, 

-"'· lll'IL::>l!'lO, 107 /,1'A'l'01'1~ llUl.VAIU I'll. lllJX ·IUI, MH,AllA 
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COMPANY VISITS 

During the pendency of the project Chief Technical Adviser visited 

all the SEE'sand most of the major private sector units engaged in machine 

building • Other internati.onal experts visited the units related 

to areas handled by them. 

TRAINING 

Nearly 80 local experts participated on a part tim0 basis in the project 

and were fully trairi.ed in the use of the methodology developed by 

the Chief Technical Adviser. In Jan, 83 three local experts were -

posted full time with the project, They are well ver~ed in 

applying the methodology for future plannine/monitoring progress of Land 

capital goods industry, 

SlJC:C:ES'l].!L ACT I ON UY UN !DO 

It is recouuucnded that llNllJO 11111v uui.: mcLhodology ha· induuLrial plunning 

in general and cuplLnJ 1'.l'""'' pl111111l11g 111 p111Lll·11l11l' lu otllur countril!ti, 

A manual pnmnr~d hv CTJ\ h,111 ltl.!L'll puld luliL"tl hy UNll>O .. (l'ubUcation 

No, UNID0/10,546), 

U.N. BIJ!LDINO, 1117 ATATURK BULVARI l'.O. llOX 411'1,. ANliAUA CA.ULll:lt ; UNIJJ.:Vl'UO 'l'lilL ; 30 ~· u •n;u:x : 4Wlli 
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CHAPTER I 

OBJECTIVES AND BACKGROUND OF THE PROJECT 

1.1 The immediate objectives of the project as indicated 

in the revision of Project Document proposed by UNDP 

are as under! 

(i) To design a scientific, flexible methodology for 

projecting sectoral demands of capital goods based 

on international codes for special purpose machinery, 

for priority process industries , service 

industries(Railways) for general purpose machines 

and infrastructure facilities such as castings 

and forginc11. 

(ii) Classification and codification of all capital 

goods relevant to selected sectors to suit 

technologica~ parameters anticipated to b~ used 

in Turkish Industry in future. 

(iii) Adaptation and application of classification and 

codification system for process industries to each 

selected industrial sector, 

(iv) To conduct-an indepth stu~y ot selected new 

investment proposals for capital goods in the 
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state sector. 

(v} To compute demands of capital goods as codified, 

for select~d priority sectors. 

(vi) To aggregate above sectoral demands with the help 

of a computer programme from the point of view of 

manufacturing facilities. 

(vii) To analyse the present and proposed capacity for 

capital goods in select1~d public sector establishments 

in the contex of anticipated national demand. 

(viii)To study policy considerations for development of 

capital goods industry in Turkey. 

1.2 BACKGROGND OF THE PROJECT 

1.2.1 The Capital Goods Sector is considered of crucial 

importance for the industrial and technological 

development of Turkey, and the Turkish Goverment 

has already announced its e~phasis on accelerated 

industrialisation, with a substantial portion of 

the new investments going to infrastructure and 

equipment industries. 
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1.2.2 It is increasingly being xecognised in Turkey that 

thl! growth of tht! Cupital Goods Sector is an 

essential link in th~ chain of industrial and 

technological progress, and that rapid, planned 

expansion of this sector represents a critical 

stage in the country's industrial growth. The 

machine-building sector is among the most dynamic 

sectors of manufacture, covering as it does, the 

production of mechanica~ electrical and transport 

equipment in various production sectors. 

1,2.3 This project aimed to provide a model frame for 

determining the present situation in the capital 

goods industry, supplying the means and tools for 

fast development of the industry, and to open tht 

way f0r lessening external dependency. The project 

was designed to assist in establishing a system 

and methodology for the planning of the capital goods 

sector in Turkey which is seen as an on-gojng 

activity within the framework of planning for th~ 

industrial ~~ctor. Additionally, a group of local 

experts was.expected to be trained in the methods 

of systematic analysis relevant to this exerci~e. 

Recommendations for full utilisation of existing 

capacity and on the projects in the pipeline were 

expected to emerge from the proposed studies, 
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1.2.4 The original project document provided for analysis 

of gaps b~tween demand and capacity and a series 

of feasibility studies to be carried out with the 

association of international exports. With a large 

number of machine building projects already in the 

pipe-lin~ in the State ~ector, emphasis was plac~d 

on work~ug uut afresh,th~ demand of Capital Goods 

in a scientific manner and to then analyse the already 

conceptualisid projects in the context of these 

demand projections. 
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CHAl'Tl.rn II 

RATIONALE OF PROJECT PLAN-ITS PRIORITIES 

AND STRATEGY 

2.1. BASIC CONSIDERATluNS 

2.1.1. Programming of Lapital goods manufacture involves 

simultaneous consideration of a large number of independ~nt 

parameters. Quite often decision on setting up new projects 

for machin~ building get taken on the basis of ad-hoc 

considerations, such as requirements of one or two user 

sectors. While this method is partially valid for some 

such finished capital goods as are peculiar to a particular 

industry (for example capacity for finish-machining of ste~l 

capacity), the problem gets a little complex when 

conceptualising quantitative and qualitative aspects of 

capacity for basic manufacturing operations (eg. steel 

fabrication, castings, forgings) which are common to a large 

number of capital goods for different user industries. 

For example, rolling mills for steel require heavy steel 

castings and forgings but so do, equipment for mining, 

power generation and other sectors. Forward and backward 

linkages of manufacturing capacities in the context of 

demand and supply of a large variety of capital goods 

thereof is inescapable. 
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2.1.2. Different methodological approaches nave to be used for 

different types of capital goods. For· example, while demand 

analysis of capital goods for process industries can be based 

on demand pattern of commodities and goods they produce, 

requirements of general purpose machines like metal cutting 

machine tools have to be based on macro-level economic 

parameters like GNP. Similarly when a casting or forging in 

large quantities is requi~ed to a design which needs sp~cial 

manufacturing facilities (eg.diesel engines for automobiles) 

a relationship has to be built up between the user sector and 

different elements of production of their capital goods. 

2.1.3. An initial problem that the project faced was the ~pth to 

which an analysis of demand and capacity should be conducted. 

Considerable experience and foresight is required to ensure 

that any programme developed to take into account a large 

number of some mutually dependent and some independent 

parameters does not go into such details as to defeat the 

objective of a macro-levelfpproach and become counter-productive 

from the point of view of immediate objectives of the project 

and yet provides adequate data, with reasonable accuracy, 

to make it possible to give detailed technoeconomic consideration to 

alternative investment possibilities. A constant interaction 

by UNIDO and SPO coordinators with various teams working on 

the project to ensure that th~ir work remains on course and i~ 

conducted in such a manner as to be pragmatic and realistic 
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in its output wu1:1 the 111ut1t critlcal fuctor in the succt!ss 

of the project. The 1.:utire upprouch tu the capital goods 

development project la. Turkey hus been 15uidcll by these 

basic concepts. 

2. 2. USE OF INTERNATIONAJ. co111rn 

Two internationul coJu!j 11,,y,, l1uun uuull •ill Lhu lluult1 tor pru15ru111111lng 

of capital goods in Turkey. The "lntcrnal:ionul Sl:andurd Iudu1:1tril!t> 

Classification (ISIC) of All l~conundc Acl tvtL1&!at 11 htuJ been u1:1ud 

fer classifying auJ Culllfyl11K (ll&l'Olllult:ru uf lmlu,.triul:I und thu 

"Standard Internationul 'l'rullu Cbuuificuliun Huv,l(SI'fC)" for 

classifying and cutllfylnK Chu capital guod:1. Dt:lulls ,1f uuc ot 

these codes and their cl~butdtion tu suit thu Turkli>l1 111Ju1ttrlctt 

are given in th..; rclevcnt 'l'uchuic.il r1.:port1:1. 

2, 3. PRIORITIES 

Page 21 gives a list of major divisions~diviaions and major groups 

of industries co~ered by the ISIC code, Considering constraints 

of time and resources it was recommended to SPO that a selective 

approach may be adopted to identify high-priority sectors. 

Simultaneously it was felt that urgent consideration should be 

given to the infra~tructur~ required for the growth ot the Capital 

Goods Industry. N•ltlonul prlur1L:lt.:d of 11el1.1cted uatur industri1.1s, 

already-identified 111.1i:hl1H1 hulli.SluK l1111uuL:1.•lc.te1 un't thu infrut1tructure 

are shown on 1>u>;1.: '2'J. • Al 111'.- stl:nt1u 1 Lhi: prujuct 111 n1Jt coverin~ 

t::lectronics, It wuu hu~uv•·r 1'111 t Lh4t 1 f ulhur 1l1uc:Jullst m1u:hln~~ry 

---- -- -- -· ----
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manufacture get idcntlflc<l,Lhcy may Kct uJJuJ to lhu machinl! 

building industri~s'll~t. 

2,4 STRATEGY AND CONCEPTUAL fKA~EWUKK OF METUODOLOCY 

2.4,l The project is following wcll-<lcflued, coordinated steps to 

achieve its immediate objectives. The scientific approach 

using international coding systems,elaborated to suit the 

Turkish environment with a relatively simple mathematical 

model for macro level planning of investment opportunities 

is novel and has immense potentiality for use in other 

developing countries. 
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CHAPTER III 

BRIEF OUTLINE OF METHODOLOGY 

3.1 METHODOLOGY FOR PROCESS INDUSTRIES 

3.1.1. Different concept were used by the Capital Goods 

Development Project teaws for working out future 

demands of capital goods in different types of 

industries. This section briefly outlines the 

methodology as developed fur process industries. 

The technology and plant size for each plant were 

considered and a mathematical model developeJ. 

The data was codified under 15 digit codes and 

information transferred ~n to a computer programme. 

Using a computer system, it is possible to identify 

common item3 and to readily establish re1uir~ments 

first for each plant, then for the particular 

industry and finally for all industries. 

Estimated cotit data for each item has also beer 

included in the programme: 

Instruments and electrical requirements are not 

included in this study. 

3 .1. 2 CLASSIFICATIO~ OF INDUSTRY 

3.1.2.1. COMMODITY CLASSIFICATION 

The 4 d i g it I 11 du s tr i a 1 St and a ·r~l Indus t r i a 1 



U:'.J rn:n NA'l'lCJN!:I Dl~VELO!'~!EN'l' PHOGHAMMli: IN 'l'UHl\.l!;Y l•AGW 2 6 

CAPITAL GOODS DEVELOPMENT PKOJECT IN TUKKEY 

Cla~111f 1cut1ou of ull Economic 

Act1v1t1•• of Uu1tuJ-N"t1on• (ISIC) 

l':llchn1cul ru~urL• .JuulinK w i.th ruluvuut 

~uc~ur•, ISIC.coJ~u,u11 lllOJiii~d,for pruJu~t~ 

cun&.;1Jur~J uru un pu"uw 27 to 29 ,' 

3.l.2.2. MUUUl.Alt rlWUUC'l'IUN CllAlt'l' 

This chart shcJ& the use of raw meteriald,. 

the resultunt Lutermediut~ products, 

by-products, was~e products and of cuur~e 

the final products. 

It does not take into account the proceed 

used nore the type of muchinery or plunt 

cupuciti~at. 'rhe llluin product11 and by-

pruduct• uru indic•tud in a uquar~ unJ the 

w1utu pru'1uct• ~n Mn ~llip•u• Full lin1.111 

Ju1ninas e1.ny two r•prt•1unt • production 

11u1~\ll• in whii.:h th• 1uchl11Y pool 11xh tli • 
• 
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ISIC CODES FOR co~~ODITIES 

2100 - COAL MINING 

2100-1 - Lignite 

2301 - IRON ORE MINING 

2301-1 - Iron ore 

2302 - NON-FERROUS. Ol<E MlNINC 

2302-1 - Copper 

2302-2 - Aluminium 

2302-3 - Silver 

2302-4 - Chromium 

2302-5 - Tung!:ltcn 

2302-6 - Uranium 

2302-7 - Mercury 

2302-8 - LcaJ and Zinc 

2302-9 - Antimony 

2901 - STONE QUARRYING, CLAY AND SAND PITS 

2901-1 - Lime!:ltone 

2902 - CHEMICAL AND FERTILIZl.m MINERAL MI:HNC 

2902-1 - Phosphate 

2902-2 - Baryte 

2902-3 ;. Sulphur 

2902-4 - Borate 

2902-5 - Pyrite 

2909 - MINING AND QUARRYING NOT ELSEWHERE CLAS!'":IFIED 

2909-1 - Perlite 
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IS lC CUUES rnR COMNOl> ITIES 

3118 - SUGAR FACTORIES AND REFINEllIES 

3118-1 Sugar 

3411 - MANUFACTURE OF PULP, PAPER AND PAPlmUOAlill --
3411-1 - Printing anJ writing pap..:r 

3511 - MANUFACTURE OF BASIC LmU~TRIAL CHE:-IICALS 

EXCEPT FERTILIZERS 

3511-1 - Caustic soda 

3511-2 - SoJ.:i A~h 

3511-3 - Chlorin..: and llCL 

3511-4 - Calciwu caruiJ..: 

3511-7 - Boric acid and Boron compounds 

3512 - ~:i\CTUllli OF FERTILIZER AND PESTICil>ES 

3512-1 A11u1u.m i a frum coal 

3512-2 A11u11onia from napthta 

3512-'.'s Sulf ur1.c acid 

3512-4 OAP 

3512-5 - Urea 

3512-6 - Phosphoric acid 

3512-7 - Nitric acid 

3512-B - Ammonium nitrate 

3513 - MANUFACTURE OV SYNTllE'l'lC RESINS, PLASTIC MATERIALS AND 

MAN-M,\DE nmu:s (EXCEPT CLASS) 

3513-l 

3513-2 

3513-3 

3Si. 3-l1 

3513-S 

3513-(. 

3513-7 

3513-8 

(NSCJ 

(CA) 

(VCM) 

(l'VC) 

(l'l:'..LU) 

(Pt:;llD) 

(PP) 

( •If'\' ' 

- Naphta steam cracking plant 

- Chlorine-Alkali 

- Vinyle chloride mono1ner 

- Polyvinylc chloride 

- Polyethylene Low pcn::iity 

- Polycthyll.!nC lligh Density 

- Polypropylene 

- ~tyrl•hC 

.. 
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IS IC CODES FU1' COMNOIHTIES 

3514 - ADDITIONAL CODE FOlt l'IANUFACTLJllli Of SYNTllETIC RESINS, 

PL\STIC MATERIALS ANO MAN-MADE Fllllu.:s (EXCEPT CLASS) 

3514-1 - (ACN) - Ac1·yloultritc 

3514-2 - (AllS) - Acrylonltrib llutaJ!cn-styrene 

3514-3 - (SllR) - Styrcuc-llutad!cnc Rubber 

3514-4 - (1::0) - Ethylene oxide 

3514-5 - (EC) - Ethylene glycol 

3514-6 - QiDX) ' - Buta<lh:ne Expaction 

3514-7 - (PTA) - Pure Terephthalic Acid 

35 l4-8 (M.A.) Methanol 

3'.il4-9 - (ARO) - Aromat!ci:; 

35 7 5 - AIJ!J lT lONAL CODE FOR MANUFACTURE OF SYNTHETIC RESINS, 

PL\STIC M ... 'l'ERIALS AND MAN-MADE FIHRES (EXCEPT GLASS) 

3515~1 (LAB) Linear Alkyl Benzene 

35!5-2 (LLOPE) Linear low density polyethylene 

3692 - MANUFACTU!lE OF CEMENT, LIME AND.PLASTER 

3692-1 - Portland cewcnt 

4101 - ELECTRIC LICHT AND POWER 

4101 - 0 - Light and Power, power generation, transmission and 

di:stribution (Mcchunical Part)-Non-electrical energy 

4101 - l - Light and Power, power generation, transmission and 

distribution - Electrical energy upto 3 KV. 
4101 -2 Electrical energy 6 KV 

4101 - 3 - Electrical II 10 KV 

4101 - 4 II II 15 KV 

4101 - 5 - II II 25 KV . 
4101-6 - II II 30 KV 

410 l - 7 II II 60 KV 

4101-8 - II II 150 KV 

4101 -9 - II II 380 KV 
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3.1.2.3 

production module, these multiple 

production lines converging for production 

modules are represented by a full production 

line. Each product (Main, by-,intermediate 

or waste) has been given a two digit number. 

INDUSTRY ACTIVITIES CHART 

To classify and codify the process industries 

and production activities an industry 

activities chart showing the stages of 

production has been prepared for each main 

product. A cumulative 9 digit coding system 

con~isting of SITC code for industry 

~ector(4), main product(l), intermediate 

product or production stage (2), technology 

(1), capacity (1), has been used. As 

explained in Para 3,1,2, , the 5th digit 

identifies the main product, a specif!~ 

item in the sector covered by the relevant 

ISIC code. Out of the remaining 4 digits 

on the industry activity chart, the first 

2 for intermediate products which are 

processed in a production module. The 8th 

and 9th digits are for the alternative 

technologies and capacities of a particular 

production module respectively. In addition 

the name of t~e critical equipment and 
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its capacity (defined as the 8thdigit of 

·srTc Codification system which will be 

described later) are also shown on the chart. 

In case of more than one critical equipment 

determining the capacity the item with the 

highest value is considered as critical. 

3.1.2.4. MODULAR PROCESS FLOW DIAGRAM AND PLANT 

SURVEY FORM 

TO identify each production module one 

wudular process flow diagram showing the 

proc~ss flow and plant survey for recording 

th~ required information have been prepared. 

The modular process flow diagram shows the 

process flow between equipment and machines 

in the order they are required. The left 

hand of the diagram is the flow diagram and 

the right hand side is the list of equipment 

which are used in the process. together with 

th~ir 15 digit codes quatitative and machine 

function codes. Different symbols and codes 

numbers between 0-29 are used for process 

equipment while the square symbol (CJ) and 

numbers 30-39 for inspection, the triangle 

symbol (A) and numbers 40·-59 for st~ragc, 

the arrow symbol (~) and numbers 60-79 for 



U:-HTED NATIONS DEVELOPMENT PROGRAM.ME IN TURKEY PAGh: 32 

~ c~PQN~Lo9~~~~INP~MME IN TURKEY ------·--·--- ---··-·-------· ---··---

trantiport uquipm~nt, Full lines(-) ruprcs~nt 

work flow, Plant survey form shows besides data 

of specifications and manufacturing characteristics 

and identifies specifically the 15 digit code 

for each. The purchase year,the cost at the 

time of ,Jurchasing and the cost in 1980 US dollars 

of the equipment are also given in these forms. 

3.1.3 CLASSIFICATION AND CODIFICATION OF 

CAPITAL GOODS 

3.1.3.l. A 15 digit system based on the 

5 digit SITC code has been evolved 

to cover all capital goods expected to 

be used in sectors considered by the 

Capital Goods Development Project in 

Turkey. The 5 digits are the SITC codes 

and classify machines and equipment 

according to their functions. The next 

9 digits have been allocated for 

definition of nomenclature,specifications 

and manufacturing characteristic and 

the last digit is used for infor~ation 

on whether it is imported of manufactured 

in Turkey. This system is schematicalli 

shown below. 
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LAYOUT OF 15 DIGIT COCES FOR CAPITAL GOODS 

1 2 3 4 5 

6 7 

8 

9 

10 

11 

13 

14 

15 

SITC Group name 

Machine name 

Major specification(Capacity) 

Major specification(Optional) 

Major specification(Optional) 

Type 

Mlnufacturing 
Characteristics 1 (Weight) 

Manufacturing 
Characteristics 2 (x) 

Manufacturing 
Characteristics 3 (xx) 

Origin 

(x) Typ~ of material in the case of fabricated equipment 

(~g. type of steel) and that of principal parts in 

the case of machines (eg. type of casting). 

(xx) Plate thic~nes~ i~ the case of fabricated equipment 

and maximum weight of a component in the case of 

machinery. 
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TURKEY 

3.2 METHODOLOGY FOR MACHINE TOOLS 

J.2.1 The forecasting models for machine tools demand mostly 

depend on the latter'ti relation with economic development 

of the country. A high demand is usually one of most 

important iridicators of economic growth. In most 

developing countric~ where the economy depends on agriculture, 

the level of demand stays low. 

3.2.2. The reliability of the techniques used for demand 

forecasting is closely related to the country's 

eco~omic structure. Because of this, selection of 

forecasting methods becomes as important as selection 

of the most suitable indicatirs. The method to be used 

must recognize the current situation in a realistic 

way and also be able to reflect the effect of sudden 

chduges that may take place in the economy. 

3.2.J. Considering the present state of development of this 

industry in Turkey, the most important indicatdrs that 

could be used for making the machine tool demand forecast 

are, the past year's total demand and CNP, These two 

factors are closely related to each other and both of 

them have shown similar tr~nds in recent years. 

3,2.4. One indicator of machine tools' demand in Turkey 

previously used was the quantity and type of the machine 

import~d. These were used for projection of future demands. 
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This was not consid~red relevant because a high import 

may in fact saturate the market and lead to a reduced demand 

ruth~r than un incrt.:u:H:d demand which would result from a 

straight projection of import figures to determine future 

demands. Similarly if a projection is made on the basis 

of very low imports in recent years,the machine tool demand 

will gr~dually decrease in the years to come. Either way, 

projections make only on the basis of imports,will not 

realistically represent the future pattern of demand which 

must follow the anticipated pattern of economic development. 

Accordingly,import figures have been analysed in this study 

ONLY to determine the TOTAL PAST CONSUMPTION of machine 

tools by individual types according to specification 

Turkey's import of machine tools in the years 1967-1980,has 

been investigated according to machine groups,both by 

quantity and value. 

3.2.5. In the "Machine Tool Industry'' Publication of United Nations, 

economic structure 1nd machine tool consumption of more than 

80 count~i~g ha~ been atudied. Even though the correlation 

coefficient is ~~gher for some economic indicators than for 

GNP, it was decided to use only the latter because of difficul-

ties in obtaining relevant data for others. With high 

correlation coeff ~cient between GNP/capital and Machine 

tool capita, GNP was accepted as a logical indicator. 
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3.2.6. Turkey currently is trying to solve its special economic 

problems with measures suited to its socio-economic 

environment and it was decided that it would be more 

realistic to calculate correlation coefficient and trend 

equations by using actual data valid for Turkey. 

A comparison however has baan made with figures for 

"Developed-Developing Countries" the category in U.N. 

statistics that is applicable to Turkey. 

3.2.7. In order to understand the relationship between GNP and 

machine tools' consumption and to use this relation 

co make demand forecasts for future, first of all the 

machine tool consum~tion per capita dur~ng the years 

1967-1979 was studied. On the assu~ption that the 

total machine tool consumption is imports plus domestic 

productiou, the country's leading machine tool producer~' 

actual production figures were found and their value 

calculated on the basis of 1968 dollar prices, The 

machine tool consumption between the years 1967-1979 

was calculated by adding values for ~achine tools' 

i~ports on the same basis. The machine tool consumption 

per capita was th~n determined by dividing this value 

by population tor each year. 
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3.2.8. During 1967-1980, values of GNP per capita were 

calculated on the basis of data taken from State 

Statistics Institute. In order to find the correlation 

coefficient and the linear relation between these two 

variables, regression method was used. 

J.2.9. In order to project the machine tool consumption 

figures to years 1982-2000, GNP values and population 

in these years were estimated. A 2.277. growth rate 

of population has been assumed. 

3.2.10.With the background of planning for full utilisation 

of installed capacity, two sets of projections w~re 

made for the 'T~rkish Model' used in this study-one 

with normally expected growth rate of GNP and the 

~econd with lower figu~es for calculating the absolute 

minimum demand. It was felt that where high level~ 

of investment are involved, it would be better to have 

the initial capacity installed on the basis of the 

minimum demanJ and expand it as market conditions warrant. 

3,2,11.While 15 digit cod~ have been evolved for all machine 

tools for th~ purpose of this study however, only 

the first 9 digits have been used - i.e. SITC code, 

basic machine, major specification (capacity) and one 

more specification. These adequately repretient tlie d~·pth 

to which it is necessary to pursue this research at this 
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point. The balunce will be used at the time of 

feasibility studies when more details are necessary 

to be recorded and analysed. 

3.3. METHODOLOGY FOR DIESEL ENGINES 

3.3.1 PROJECTION OF VEHICL~ PARKS 

3.3.1.1. Double logarith~ic reression analyses were carried 

out between park figures and GNP over the period 

1965-BC Zor each of the four types of automotive 

vehicles, namtly minibuses, pick-ups, trucks and 

bus~s. Data us~d and regression equations obtained 

a~e given in the Technical·Report No.Vlll. Diesel 
.·. 

~c;1ne I.du~try in Turkey. In all four cases explanatory 

variables were significant and coefficients of 

determination were suitably high for use in projecting. 

3.3,l.2. For pro~~cting vehicle parks, two patterns of GNP 

3~owth were considered. In the first pattern CNP 

was taken to grow at a constant rate of 3.5% all 

through the period 1981-90 and this was taken to 

represent minimum demand ccnditions. In the second 

patt~rn, GNP growth rate was taken at 3% for the 

ye~r. 1981 and was increased by 0,5% each year until 

1985 and then was kept constant at 6% from 1986 onwards. 
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3.3.1.3 Vehicle parks predicted by this method were calculated 

for both alternatives. It was noted that minibus 

population has the highest coefficient of elasticity 

with respect to GNP and a3.~% rise in GNP results 

in a 7.217. ~ise in minibus park. Pick-ups, trucks and 

buses have lower elasticity coefficients, in decreasing 

order, and hence smaller percentage growths are projected. 

3,3,2 ESTIMATION OF REPLACEMEE.!. DEMAND 

3,3.2.l Keplacemuut dPmand was calculated from past sales 

of vehicle~ assuming a useful life of 12 years 

for all tour types of vehicles, Three-year moving 

averages were taken to allow for variation uf 

'.lS ef ul life. 

3,3,3 T01AL DOMESTIC DEMAND ----
3.1.3.l Domestic 1emand has ~een obtained by the addition 

of replacement demand figures onto.park increase 

figures ~ulculated from predictions of vehicle 

parks. Domestic demand ~rojections fer each of the 

four types of Vihicles for the period 1983-90 are ~iven 

in the technical reports Nos III, v, Vl and VIII, 
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CHAPTER IV 

ACTIVITIES AND OUTPUTS 

4.1. ACTIVITIES PLANNED 

4.1.1. Briefly the project consisted of: 

(a) determining the capital goods requirement 

of selected aectors of industry, 

(b) analysing available and already planned 

capacity in the state sector to meet their 

requirt!ments 

(c) recommending steps for optimising its 

.1tilisation 

(d) study of selected existing proposals for 

invest~ent in the capital goods sector 

(e) making recommendatioq on policy considerations 

of technology in the capital goods industry. 

4,1.2. The activities planned for determin~tion of fields 

in the capital goods sector where add~tional 

investment is needed, are given below;~ 

4.1,2.l, Pilot activity to determine a coding system 

for process industries. This part was 

undertaken by TSKB for milk and milk products, 

meat and ~eat products, beer, animal feed, 

vegetable oil, non-alcoholic beverages, 



UNl'n:o NATIONS DBVBLOl'l\ll~N'l' l'l~UC.iHAMMt:: IN 'l'UHKEY l'Al•t:: 4 l 

UNITED NATIONS DEVELOPMENT PROGRAMME IN TURKEY 
CAPITAL GOODS DEVELOPMENT PROJhCT IN TURKEY 

v~getable and fruit canning grain mill products 

and ~ome bakery products. This activity wa~ 

completed in December 1980. No UNIDO inputs 

were originally visualised. In view of its 

linkages with other activities however,CTA 

coordinated with TSKB during the progress of 

the pilot study and developed the coding system 

and the complete methodology for application 

to other sectors. Details of the unique 

methodology as applied in various sectors have 

been given in Technical report No 1 by CTA, 

4.1.2.2. After methodologies suitable for each sector 

were developed, selected industries and their 

capital goods were classified and profiles made 

of each industry through questionnaires and 

where necessary factory visits. Since it was 

anticipated that most of demand for complex 

capital goods will in the future be from the 

state sector,this activity covered only the 

public sector, 

4.1.2.3. From these data, by using a computer, a matrix 

was derived in which industry sectors form the 

columns and the types of capital goods needed 

form the rows. Entries are the number of capital 
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Codes 

01 

011 

012 

, .. 

goous oc tl.eir vulue1:1. The capital goods mark\!t 

can be.dctcrmlnc:J in physical and financial terms. 

The capital goods market will be represented 

as under: 

C Matrix (A3) 

Industry 

Xl X2----Xn 

Ci. allPl al2Pl--alnPl 

' . a 'O 
. .i.;.! .. ,. 

p a p 
m :i m 

r ·.>r~ .• es ryf ~apit.il good:. 

t vector 

Industry 

Production 

Targets 

Ql 

Q 

~" :orrc•.:ct~on target of the i"u11stry d~.: . · 

R vector 

Capital goods 

market (in money terms) 

allPlQl 

a P Q 
ml 1 1 

alnPlQ 

a r Q 
·::>a m 'I\ 



UNITED NATIONS DEVELOPMENT PUOGRAMME IN TURKEY PAG!!: 43 

UNITED NATIONS DEVELOPMENT PROGRAMME IN TURKEY 
CAPITAL GOODS DEVELOPMENT PROJECT IN TURKEY 

A~ may be understood, this gave only the requirement 

of capital goods for new investments. However, 

existing industries' replacement and expansion 

demand is as important as new investment demand. 

The suM of these partial demands gives total 

demand. In such industry sectors where demand has 

already been translated into specific well-defined 

projects, capital goods requirements were worked 

out from the project data. For replacements, 

since in most case, they are in the form of parts 

and compvnents, they can only be added as a 

percentage of total installed equipment. 

4.1.2.4. At the same time, the capacity planned to be 

created for capital goods in the state sector 

in the next 10-15 year~ was to be determined both 

in public and private sectors. This has been done 

fer the state sector but some data for the private 

sector is likely to be available only by April 'SJ 

froP\ '.:SKB. 

4,1,2.5. De~ands of capital goods in quantitative terms 

tor process industries have to be computerised 

and analys~d fro~ the point of view of manufacturing 

capa.c.ity. This activity has not yet been completed 

on account of nonavail~bility of counter-part 

personnel and computer facilities, in time, 
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4.1.2.6 Profiles for R~ilways, a service industry, and 

its capital goods have been develooed, 
4 - • ' 

(The master transport plan hai· been finally approved 

by th~ Goverment on Sep 82~ 

4.1.2.7. Machine tools, industrial machinery and 

infrastructarP for capital goods have been 

classified and their demand analysis carried out. 

4.1.2.8. In order to find the magnitude of total investment 

needed in the t;ap ital goods ind us try ;wo basic 

factors shoulJ be analysed. These are prevailing 

capacity utilisation r3tes in the user industries 

as well a~ the capital goods industry. These 

however ~annot be projected since data on capacity, 

most of which is in the private sector, is not 

vet available. 

4.1.3. The state ~nterprises which were nominated for provision of 

.PEt time experts for different experts are as follows. 

Subactivity 

(Under Para 
heading 4.1.2, 
above) 

2,3,4,5 

Agency 

SPO-TEK 

Industry Sector 

Power generation, 

distribution transmission 
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SubactivitY., 

2,3,4,5 

2,3,4,S 

2,3,4,S 

2,3,4,5 

2,1,4,5 

2,3,4,S 

2,3,4,5 

2,3,4,S 

2,3,4,S 

2,3,4,5 

6,8 

r . ' 
7 • e 

7~8 

5,8 

2,3,4,5,6,7,8 

2,3,4,5,6,7,8 

2,3,4,5,6,7,B 

SPO-TEMSAN 

SPO-ET1BANK 

SPO-TKI 

SPO-TDCI 

SPO-SEKA 

SPO-~ !MENTO 

SPO-PETK1M 

SPO-AZOT 

SPO-TOBZMK 

SPO-~eker Makina 

Fabrikas1 

SPO-TCDD 

SPO-TAKSAN 

SPO-MKEK 

SPO-TUMOSAN 

SPO-GERKONSAN 

SPO-Machinery 

and plant planning 

SPO-Investmi.:nt 

promotion division 

SPO-Ministry of 

Industry 

Industry Sector 

Indus~rial ~achinery,distribution 

Non-ferrous mining 

Coal mining 

Ferrous mining 

Pulp and paper 

Cement 

Ch~•icals and petrochemicals 

Fertilizers 

Pesticides 

Sugar 

Railways 

Metal cutting and metal 

fo ruling machine 

Casting and forgings 

Diesel and petrol engines 

Steel fabrication 

All 

All 

All 
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4.1.4 ANCILLARY INDUSTRIES 

4.1.4.1 A broad survey was undertaken by TSKB for the 

components produced in private ancillary industry. 

A consultant firm engaged by TSKB to carry out 

pilot study on ancillary industry survey and 

establish a component and process data bank, 

completed the study. This components and process 

framework has been developed by TSKB into a data 

bank which can identify the capacity for manufactu-

re of components in private ancillary industry 

for principal capi~al goods manufacturing units 

in public and private sectors. 

4.1.4.2 This it is hoped will be used in determining 

production programmes of ancillary industries 

for optimal resource utilisation of existing and 

propos~d capital goods projects. 

4,2 PROJECT OUTPUTS 

4,2.1 The outputs planned ~or the project were as under~-

(i) Classification and codification of all capital goods 

based on Standar~ Industrial Trade Classification 

designed to suit needs of selected sectors in Turkish 

industry. 
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(ii) Classification and codification of parameters 

of ~elected industries based on adaptation of 

International Standart Industrial Classification 

to suit Turkish Industry. 

(iii) Demand of capital goods as classified and codified, 

year by year, for the following priority sectors: 

Power 

Mining(ferrous, non-ferrous, coal and chemical) 

Cement 

Sugar 

Petrochemicals 

Fertilizers 

Railways 

Metal cutting machine tools 

Diesel engines 

(iv) Analysis and recommendations for master planning 

for the following state enterprises:-

GERKONSAN for steel fabrication 

TUMOSAN for diesel engines and transmissions 

TAKSAN for machine tools 

MKEK for earth moving machinery and industrial plant 

TEMSAN for electromechanical industries 

including studies to aid in feasibility determina-

tion as necessary 

(v) An asseswent of existing capacity for the productio~ 

of capital goods in the state sector (a parallel 

assessment for the 'private sector will be 



------
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carried out by TSKB at a matching level of detail. 

This exercise is however not co-terminal with the 

project). 

(vi) Computer output of national demand of capital goods for 

sector~ sp~cified in (iii) above from the point of view 

of desired manufacturing facility, 

(vii) Recommendations for poliLy considerations affecting 

development of capital goods industry. 

(viii) Complementing existing Data Bank(s) with information 

generated in the course of the project which, if updated, · 

can be used r~ produce above outputs periodically. 

4.2.2 PROCESS INDUSTRI~S 

4.2.2.1 After the m~thodology had been conceptualised by CTA, 

c:~ssification and codification of capital goods ba~ed 

on SITC Rev.2,wati taken up. This work involved tech-

nical discussions at Senior levels and the codes 

avolved, kLepid~ in view not only the fact that they 

will be applied tJ :he project's activities in all 

industri~s in Turkey but also the possibility that 

they could be applied to similar projects in other 

countries, Simultaneously they could be applied in 

Turkey and other countries for a variety of detail~d 

statistics concerning manufacturing industry. The 

elaboration of 5 digit SITC codes to 15 digit co<!.·,; 

for defini~g Capital goods has been done to provid~ 

for their major specifications and types, their 
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manufacturing characteristics and also whether they 

are imported or indigenously produced. 

4.2.2.2 Similarly the elaboration of ISIC codes made by this 

project f~r identyfying products could be used for 

other statistical purposes in addition to their 

application for capital goods projects in other 

countries. The elaboration of 4 digit ISIC codes to 

9 digit codes,defines the product,stages of production, • 

technology and plant sizes. 

4.2.2.3 Based on these codes and using simple coumputtr models, 

the following have projections been made FOR EACH 

YEAR UPTO YEAR 2000. 

(l)Quantitative demand as per 15 digit codes for each 

projected plant 

(ii) Value of demand as per 15 digit codes for each 

projected plant 

(i11) Quantitative demand as per 15 digit codes for the 

entire industry 

(iv) Value of demand as per 15 digit codes for each 

projected plant 

(v) Quantitative demand as per 5 digit SITC codes for 

each projected plant 

(vi) Value of demand as per 15 digit codes for each 

projected plant 
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{vii) Quantitative demand as per 15 digit codes for the 

entire industry. 

{viii) Vaule of demand as per 15 dieit codes for the entire 

industry, 

4,2.2,4. These details have been worked out for the following 

industry sectors, and sub-sectors~-

{!) Power generation, 

{ii) Power transmission 

(iii) Power distribution 

(iv) Sugar 

(v) Petrochcmlcul-15 units 

(vi) Fertillzcr ~ unitt:1 

(vii) Minin~-Fcrrou13 

(viii) MininH-Chc1111Lcult:1 

( ix ) M i n 111 ·~ - ( N 0 II - I•' u r r 0 u H ) 

(x) Min l.ng 1!11;• I 

(xi:' Pulp a11J l'upur 

4,2,2.5, AGCRACATION OF DEMAND. 

~ATiONS 

Arrangeml!nts were tic~'" 1111Hlu ~11 l"ul.J, l~U'} fur comput~r 

facilities for Ll~~rc~utlon of Lhc Jutu fur all inJut:1trlt.:t:1 

from the point uf vlcw u( manufacturln~ chur.actcriatict:1, 

Computer outputs urc uuw uvuilublt.: for unulyt:1is for 

de termini n g d c 111a11 J- .~up LI c i t y bu 1 an cc t:1 , W h 11 c p r u du c t 

mix and master plUlld of all th~ machine building state 

BUILDING, 117 ATATORK BULVARI, P.O. BOX 'OT _·:••&A, TUBKY 
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entcrpr1:H!S h01vu buun f1nul1tu:d, thii; ex~rc·ioi! will 

be necessary tu turthur ruf inu uuJ Jufinl.! their futuri: 

projcct1ou1:1 uf cupuclty bullJluH~up, A cornput~r 

programml! huti ultiruuJy· buun wurkud out to ~ut . 
b a t i o 11a1 t o t a 1 ti u f L h u LI u 111 u u u , '1' h l d w 111 u l ti o p r o vi du 

thu musch uccllud lllrucLlu11 Lu Lliu pi.·ivuLu tusctor 111.ichluu 

b u 11 J 1 n g i 11 d u :>L r y , A r u JI u i L w 11 1 l11.a 11 u cu• J h 1 u o n 1 y 

aftl.!r Jatu hu11 huLlll 111111lyuuLI, 

'•I 2 I 3. MACHINE liU J Lil I NC _l_NllJl_l_l_'.L!<.lJ"..:.1. 

4,2,3,1. Vury Jclulluu 1111uJ.yulu ul' Ju111u11u 1.uiJ cupucity 

(1) 111acld111! tuulti uuu 

(11) Jluuul u111~lnl!t1 • 

. , 

In bothu cu1:1ut;t mui>tur pl..Lni:f huvi.: buun prupureu anJ 

presented to the Covernrnunt, 

4,2,3,2, STATE ENTERPRISES . 

. · 

4,2.3.2,l, Ma:otur Plant> havu buen Juveloped for·· 

(1) Curkonsuu (StuL!l fabrication), 

(11) tuwusau (D1c~ul ~lliiuu~) • 
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(iii) Taksan (Machine Tools) 

(iv) Temsan (Electromechanical Industrv). 

(v) MKEK (for earth moving machinery and industrial 
machine:::y), 

4.2.3.2.2. Reports have been accepted by the managements of these 

enterpris~s and SPO. 

4.2.4. REPORTS 

4.2.4.1. The reports so far produc~d by the projects are 

as under: 

(i) Report on pilot study for industry survev 

bv T~KB. 

(ii) Development of Capital Goods Industry in 

a Mixed-Economv- The Turkish Case. 

UNITi:D NATIONS DUILDJNO, 1117 ATATOKK BULVARI, P.O. BOX 407 ANKARA, TUl\Kl!:Y 
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(iii) Report ou Jutu bunk for ~uclllury inJu•triua. 

(iv) Technical Ruport No.I-Methodology or planning of 

Capital Goods Industries in Turkey 

(v) Technical Report No.II-Role of Gerkonsan in meeting 

demand for steel fabrication. 

(vi)Technical Report No.III-Manufacture of Diesel Engines 

in_ Turkey. 

(vii)Technical Report No.IV-Capacity and Potential of 

Consultancy Organization in Turkey. 

(viii)Technical Report No.V-Tractors and Tractor Diesel 

Engines, 

(1x) Technical Report No.-VI-Light Duty Diesel Engines. 

(x) Technical Report No.VII-Tr~nsmissions. 

(xi) Technical Report No.VIII-Diesel Engine Industry in 

Turkey. 

(xii) Technical Report No.IX-Capital Goods Demand for c~went 

Industry. 

(xiii) Technical Report No.X-Capital Coods Dumand for Su~ar 

Industry. 

(x1v) Technical Report No.XI-Capital Goods Demand for 

Petrochemicals Industry. 

(xv) Technical Report No.XII-Capital Goods Demand for 

Fertilisers lndu&try. 

(xv1) Technical R•port No.XIII-Machine Tools with special 

reference to Taksan. 

" I I ~ 
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(xvii) Technical· Report No, XVII-Demand for Capital Goods 

for Coal Min~ng (2 volumes), 

(xviii) Technical Report No, XVIII-Demand for Power 

Generation, Transmission and Distributfon equipment, 

(xix) Technical Report No,XIX-Dcwund for Capital Goods on 

earth moving machinery with upecial reference to 

MKEK'u projuct for munufucturu of these mncbines, 

(xx) Technical ltupurt No, XX-llcmun<l for capital goods for 

Elcctromcchunlcul Induutry with upuciul refercucc 

(xxi) 

to TEMSAN, 

Techniml. Hcpurl Nu, XXl-Pollcy GulJulinut> for promotion 

o f ca p l t u l g 11 u ii u u c c L u r , 

(xxii) Technlc;al l<upurl Nu, :o<rt-Cu11uclly fur capltal guuJt1 

manufacture lu ~Lulu ~uLvrprlt1uu-SuKur Machinery 

Manufacturing Plants, 

(xxiii) Technf.cul Rcrort No, XXlfl-Du1111111J fur cupltal 

g o u J ti l 11 F I.! r L 1 I I " L' r I 1 Ill u t L r y , ( It u v , I ) 

(xiv) Technical .ltcpu.rl Nu, XXIV-llc111u11d uuJ capacity (or 

rolling stock 111 Turki~h Hallways, 

4,3, CONCLUS!...QJL_ 

It may be seen fro1u thu ubove that the i1umedlutl! objectivus 

as outlined in the revised project document have been 

achieved. Analysis of agBregation of demand of all :. the 

sectors t~at have been studied from: the point of view of 

manufacturing characteristics would also have been 

completed had there not been a delay in availability,, of 

necessary computer facilities. 

UNITED N/,TIONS BUILDING, 1117 A'l'i\'l'Ulll' UUl.YAlll, l'.O, llOX •01 ANKAl&A, TUltK"Y 
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CHAPTER V 

FACTORS RELATED TO ACIIIEVllll::NT OJ:' IMMEDIATE OBJECTIVES 

5,1 INPUTS 

5.1.1 The entire proj~ct was designed on the basis of 

availability uf FULL TIME EXPERTS with effect from 

Oct 79, Due to a variety of rea1ona there were delays 

and a National project Coordinator was appointed in 

Aug 80.CTA had recommended to the Govt.that the national 

experts may be from State enterprises (in preference 

to their recruitwent) so that advantage could be taken 

of the data and other facilities available with them. 

While this basic recommendation was accepted the state 

enterprises were able tp spare the few experts who could 

understand English only on a part time basis. These experts 

had frequently other more pressing assignments from their . 
managements and during May to September,their annual leave 

in accordance with their company's programmes. The fact 

th~t inspite of these handica,s so much has been done 

speaks volumes of the dedicated work of these experts, 

young engineers who were willing to learn and operate 

as a team, Tb~r• wwr~ however a few areas where expert» 

could not bw ~Vdfll~ by th• or¥anizatiun1 nominated. 

5 ,1, 2 It 11 t• I l I h1tt. fut· • lndlt6r 11ruj11ct1 thur1 ahould bu a 
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who should be attached to the international team and 

who could be backed up by a larger number of experts 

working in nominated enterprises,preferably full-time, 

even if they op~rate for limi~ed periods, 

5,2 METHODOLOGY 

5,2.1 The first objective was to design a scientific flexible 

methodology for prejucting sectoral demands of Capital 

Goods based on iuteruutionul code1 including all general 

purpose and spuciul purposu machin~ry for selected priority 

industries and Hallways as welt as infrastructure. 

5.2.2 This objective has buen fully wet in as much as a methodology 

has been developuJ,tusteJ unJ uppliud to the project's 

activities usiuK Mlmple computer programmes. Individual 

details of sectoral demand of capital goods,have been 

furnished to the Goverment. 

5,3 CLASSIFICATION AND CODIFICATION OF CAPITAL GOODS 

5,3.1 The basis was the 5 digit SITC code and a 15 digit code 

evolved for all Capital Goods covered by the project, 

iaeorporated their nomenclature ,major specifications ,manufac­

turing characteristics and origin. This was a very complex 

exercise involving not only a thorough technical knowledge 

of the churucturl•Llc» of machinery and plant used in 

different inJuwLrlw• but ul»o ~uQrdination of data frurn thum 

so that. thw cu1h.• u1n.w wvulvw1l,l:ould b.a u1utd by all thu 
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industries. Th~~~ codes form the crux o~ the methodulugy 

followed aud their finalisdtion was the moat time 

consuming activity. 

5.3.2 During the ux~cuLluu uf thJ& dutMilud MXMrCiM& curtalu 

anomalie~ wur• 1111Llc111iJ in thu. SITC coil••• Theuu will hu 

conveyed tu th.a rut~vunt UNUl' aguncy, 

5.3.3 Copies of codes evolved have been supplied to the 

counterpart agency and all the State enterprises who 

participated in the project as well as to UNIDO 

Headquarters, 

5.4 CLASSIFICATION AND CODIFICATION OF PROCESS INDUSTRIES 

5.4.l All the process industries including Power (Generation, 

distribution and transmission)Mining(Ferrous,Non-ferrous, 

Chemicals and Coal) Pulp and Paper,Cement,Sugar, 

Petrochemicals and Fertilizers have been codified to a 

9 digit code based on the 4 digit ISIC code. The expanded 

codes incorpor~t~ product comenclature,production stu~ed, 

technology and plant aiz&a, 

5,5 STATE ENTERPRISES 

...... _ 

5,5.1 In-depth studied huvts btu.~n completed and ruports submittud 

in res pee t of 4l1 Lhu 1n•1jor uniLii n&Uuelys .. 
. 

(i) Tilmosan-d~ul!u~ w!th munuf~cturu ot di~Bel enginu~ uud 

tractors, 
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(11) TAKSAN- d1rnli11>4 with munufucture of metal cuttinK 

machinu tuullj, 

(iii) GERKONSAN- duidlnK w.lth ,_tud-tabricated heavy 

equipment. 

(iv) TEMSAN, dealln~ with manufactuee of electro-mechanical 

equipment. 

(v) MKEK for th~!r eurth moving equipment project and 

industrial wuchln~ry projtict, 

5.6. DEMAND PROJECTIONS 

5.6.l. These have been computed, printed and made available 

. for 

Cc111i.:11L 

l' u I i: 0r:1111111 I ,, ,, l .. ( I , 11 l r r ... • 11 l fl l it n l .. ) 

if 11 I I i l I I• I H II " ) 

Mininiz; (Chemicals) 

M i n i n ~ ( Co u J. ) 

Pulp and Pupur 

Railwuy111 

U N I T E D N A T I 0 N 8 It U I L IJ I N 0 , l V 1 A T A ·r II H " 11 U I. V A II I , I' , U , It U I 4 11 1 A N K A II A, 1' U H K M y 

-·-
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5.6.2. Projections hav..: !JCen made for ~tachine Tools and Die::>t!l 

Engines (derived from demand of relevant automotive 

sub-sectors computed by the Project). 

5.6.3. SPO entrusted the work of data collection on demand 

and canacit_v fur C•1t:1tit1K:i unJ forglntttt uu the line::> tiU~).(c:tt1:' 

by CT A, to a p r ( v ull.' 11 cc tu r cu u :1 u l t 11 n c y u a· Hu u l tA u t 1 o u , 

This was avalluhlu lu July HJ, :lullublu t"ccuuuucnJall1111H 

have been ruaJ..: fur Lhl:t urea. 

5. 7. !£.GREGA TI ON 01~ DEM,~~ Jl!~_'l'..!l_ 

5.7.1. The counterpart agency dcciJcJ iu 83 thlti work should 

be carried out in the State lnstutitue of Statistics 

and the computer files later tran~ferred to .SPO. 

5.7.2. There are three other prerequisites for this activity:­

(!) completion of data for-all sub-sectors 

(ii) availability of trained staff for computer programmin~ 

\iii) availability of counterpart mechanical/industrial 

5.7.3. All the sectoral data has been computerised and 

aggregated in Nov.83. This will need now to be 

analysed to determine investment needs and priorities, 

'<IT ED NAT I 0 NS U U IL DI N 0, I U 1 A 'I' A 'I' U 111\ JI II J, V ,\ 11 I, I". 11, 1111 l 4u1 A .N 14 A ''A, 1' U 11 K 1' y 

---
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CHAPTER VI 

PHASING OF CAPITAL GOODS INDUSTRY 

6,1, PLANNING 

Production programme of Capital Goods units depends upon:­

-Product requirements; 

-Product design; 

-Product technology; 

-Requirement of raw muturlala and bought-outs/labour skills and 

productivity, 

6.2. In order to d_ctt!rininu thu ruqulru111~ntM of the product, particularly 

where capital good~ are involved, national requlruwents were 

work~d out in the context of overall economic development 

programmes, Fur cxu~p~•,tuking coordinated viuw uf futuru 

new process planttt, lt wuw nucu1uury to d•termiuote tlu: tlmu-

frame in which requirumuntw of plunt and machinery for th1.:111 

would material.i:le, AJJltlunally cunwidwrotion wua glvun tu 

different phases of Juvelopmunt, ~rection and comrnlasloinlng 

in order to determine th..: time periodM in 1which the different 

types of equipment will n~eJ to bu taken up fur manufacture. 

6,3, A relevance of thla uupu~t of phu111lng would bu evidunt when unc 

considers that thu Jltlurunt stu~ua bufuru uqulpmunt is availablu 

for process plants ar~ vuriu~uted and involvu Jlf furent 

disciplines, Prerequi~ltuB for efficient production of Capital 

Goods for process industries as concern~d can be briefly summ~d 

up as under:-

-Total requirements of thu finished products, 

-Distribution of f ini"huJ produ~tB anion~11tt dif f..:r1:nt plantt:t buth 

new and ·old, some of wbich may need modernisation or expan~lon, 

UNITED NATIONS BUILDli'IG, 197 ATATURK BULVARI. P.O. BOX •o7 ANKARA, TURl~EY 



.. 

,• 

... 

uNlitiiilii)r1<NA~PDENi~~ B~i\\rfME IN TIWt~'t t 
CAPITAL GOODS DEyEt.OPMENT PIW.!~C}: __ l_~ Tlfl(KEY 

-Selection of pruccuu, 1l1.113lgn a111l Jcvulopmunt of plant/fa~tory, 

-Development of spcclflcatlou::i of mnchlnury und equipment. 

-Equipment designing, 

-Development of production technology for each item, 

-Dea is ion regard lui; wh l ch 1 tt?IU::i ijhould be Dl._nuf adll red 

indigenously and which iu1portt?d, 

-Decision on whJ ch I t"~111 HhoulJ bu 1uunuf acturud in ancillury 

industries, 
TDevelopment of skills for undertaking manufacture of those 

items which have to be manuf actureq indigenously at a given 

point of time, 

~Timely avail~bility of raq materials an4 oth~r bougth-outs 

from indigenous suur~cu, 

6,4, It has been u1qrnuHlu1l Lli.&l ~1cvi.:Lupu1.,nt of capucltii.:11 anJ rJpuhl-

lities for 111.i1111I 1.11· 1111 •-· 111 1:1qd Lid 1111ul1t11uant wlll hl4VU to lie 

interrelntcil with 11 •1 1 .... 1: .. , ur ~Jlln.•I' fAHiu&:1, l n ca 111 c of 11\: w 

proces::1 plu11I•• tu l• .. ,., l 111• 1 IL will"" '"";iuunry Lu dulurml11c 

the exact r1·11ilt1•1•t"lil·• 1111.I ,.,,.11·lllL1nlllt111 ur plarnt unJ uiuchl11ury 

to manuf1.1cl11t1· 11ltl1·l1•il t•l1•1l111l1t 1w .... &.u llllHIHu Lhut Jn 

point of ti u1 e , l h u ' •I I' I l .. I 111111"1111 lt u l' u u 11 1rn "' h I' u c 111 ti u u 

is comparablu with Lhu 1luvulupmunt 11lun .. for L:hu cupltal 

machinery building indu~try • 

u N I T E 0 N A T I 0 N s B u I L 0 I N c . I II 7 A ·r A ·r u ll K u l' I ., A IL I • 1' . 0 • D 0 x 4 0 1 A N I( A u A • T u 1' I' " y 

~--
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CllAl''l'J-:it VII 

RECOMMENDATIONS FOR INCREASING PRODUCTIVITY OF CAPITAL 

GOODS MANUFACTURING ~Nt~RPRISES 

7.1 Based on personal didCU••luu• and ob••rV•tion111
1 

u bri~f accouut 

of factors that may be tuken into account fur improving productivity 

of Capital Goods manufucturing units,particularly those in the 

state sector,: as submitted iu vurious reportd, is givKn below:-

7.1.1.Modern Productivity Techniques: Modern productivity 

techniques have become an important tool for better 

utilisation of investment and increasing outputs. Introduction 

of these techniques including scientifically dedigned 

in output::t In uAl••l.lnK wurk111hup111. 

7.1.2 Imp~Lt uf &hort Supp;y •f iuCrM•1truuLur~ purLlculurly 

tran1q111r1 nnd. pot.ier JShould ,,. 11u .. ullrl•J 1,.- .. .,J on u l'll'l'~r 

111anu11611"ltt t •"for,..~' 011 ~ 'Y.St tiM, 

7.1,3 DESIGN ANO STANUAKUISATION 
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extent thls id also related to the questions of 

standardisation of equipment as a whole for use in 

the country. It is necessary that this aspect of the 

problem should also be taken up and studied in depth. 

Action should b~ initiated at the earliest possible 

moment to identify the specific shortages and to take 

appropriate steps to make available the necessary 
to 

product designs,,the selected manufacturers. Product 

design and production documentation for complex items 

may be initially imported if necesdary and technical 

personn~l trained in design and munufacture. 

7 .1.3. 2 STANDARDISA'l'ION 

In capital building industry,standardisatiun of d~signs 

has an extremely important rol• to pla,,affectiu~ as it 

obviously duu1,tha laval of productivity which cun be 

achieve J w 1 th a 81 v en • 111 t u t r u a.our c ,,.. •• '1' h u r u is u t ten 

a danger whun thtitre 111 ¥11lphcuiit on i1upurted techuulugy, 

some times in tho interest of saving tiwe,that designs 

and even thu uquipment are importud through different 

concepts. It is rt11commendud that a long term view ma" 

be tak&;£n caud Huch precautionury muutturus introduccJ 

as will endun• that 1ttandardi1uatlun uf designs and 

equipment 1• taken up as a national policy and 

implem~nt~4 ~tt~ctively. 
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7.1.3.3 StandurdlsuLlun or uud-u•11 ptuduct and its impact un 

increa~ed·ptoductlvity ot dnd-user industry on thu one 

hand and c~pttal machine building on the ~ther,nuuds 

a study • 

7.1.4 PRODUCT MIX ANU ORUKK hUUK 

manufucturlus 1•l1rnt• ar11 by th.sir v11ry nature capital 

inten~ive and thulr best utilization lie1 in the 

manufacture of high technology items.Lower technological 

categories such as storage tanka,aimple conveyor1:1 and 

elevatora,normal types of cranes etc. are uncompetitive 

and be~t left for manufacture by smaller fabricators 

in the private sector. 

7.1.4.2 In any diversification programme the variety of products 

should be kept limited keeping in view the existing 

facilities and other manufacturing units since demand 

is limited. Duplication of manufacture in state eutur-

prises for Himilur items 1:1huuld be avuided. 

7.1.4.3 Every effort •IHJuld be aaaJu to uvo1'1 import uf u<pilpu1unts 

which can be nuuauf actured in the counLry, 'rhh will 

not only reducu dependence on foreign re111ource• bu~ will' 

also help to i1u:r~1uus the work-load on ex.1111ting 1>1.unt1:1 

which is vitally u~c~Mdury to Mpudd up thd build-up uf 
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manufacturinK u11lli. • 

7,1,4.4 Rationali~atioa of product mix and coor~luution of 

production bt:twi.un existing units and cou1n:ration 

between them for u horizontal tranttf•r of techuoloMV 

must be contrullu~ und •ncuurugud, 

7, l ,4, 5 Effect ut u hn l1uac ud o rdur bu.u k pu 11 u y J •C la.tu 1u1 iar u .. 

to get ct.etr 11u1chinl.!ry and plant frutQ Sl!~ 1 tt capablt: ot 

supplying tht:m in preferance to imports. 

7 .l.5 TOOLING 

7.1,5.l A very i~portant aspect of the development of the capital 

goods industry is that ot proper tooling which is tu 

nece3sarily take into account other available . skills. 

Ttere 1$ at time~ an undesi~able emphasis on mechanisation 

ot ;peraticns an~ chis,quite apart from being in many 

cases i~appropriata for the economy of the country al~o 

presents serious problems in the maintenance of such 

equip~ent for which heavy costs may have to be incurred 

in employing torulKU technicians, With the rapid d~velop-

ment of technology,in the d~valoped world and the sp~~d 
. 

of obsolescence thi• a•pect has •pecial relevance itt 

Turkey, It would bu useful to take UNIDO 1 s help in 

-- -
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obtaining experience in methods,procedures,tooling 

and other aspects of manufacture of capital goods from 

other developing countries with mixed economies. 

7.1.6 QUALITY CONTROL 

7.1.6.l On the facu of it,a mentiun of quality control us a 

factor affecting productivity of manufactore is 

extraneous. Luck of stagu quslity control particularly 

in heavy uu~Luuuring ¥qulpmunt •Mriouwly aff~cts plant 

productivity bucuusu,bueiduM extra time frequently tuken 

in initial munufucture of individual cumponants,tlme is 

taken to repair them. Even more important poor quality 
on 

of equipment cun hava •uriou• uf tuctAcommissioning 

schedul~s uuJ lutu~ on production and performance of , 
process pl~ut~. It ia tult that formal procedures for 

control of quality at operation and finishing stages 

should be promoted, 

7, l, 7 OPERA'ItONAI.. RES~AR.Cil-~hvtdJ be introduced in tlie huadquar tcrs 

uf st~te enterprises a~ a tool for better planning of activities 

individual units, 

7,8 MAIN'J:ENANCE 
7,1,13,1 Real!.sa::ic., of pr.vtluction plun111 dep~nd. "fo a talr exteut fo' •nalntc 11an·:t" 

0:\ th1: 1:fl' eC t ~ Vl.!t1f~9 1,1 f th~ \>l'IH'. 1.~..iu ru ;: dl~d.. '"\l tl\l.JU •.:/\.1 r 



- .. ---· -- - .. - ----. ·- .. --.-~- --· -- -

UNITED NATIONS DEVELOPMENT PROGRAMME IN TURKEY IN TUPRAKEGEY67 

UNITED NATIONS DEVELOPMENT PROGRAMME 
CAP.!_T_A.L GOODS DEVELOPMENT PROJECT IN TURKEY 

7.1.9 Number of shifts operated should be increased to minimum 

2 and 3 infottlerieck areas and the level of efficiency in 

each should be asses1ed by the Industrial ~uginuering 

departments as a mutter of routine. 

7,l.10 MANPOWER 

-- -

7,l.10,l PRODUCTION PLANNING AND CONTROL 

In general thure is in•uttlcl@ncy of staff in thu 

discipline of production plunning and control. It is 

recommundud thut these should be organised so that 

areas of uudur-utilisation of capacity are analysed 

and rurnudlul Mtuvs taken aM a matter of course. 

7,1,10.2, INUUStRlAL ~NGINEERING 

It has been nut~d during vi1it1 to manufacturing 

plants that unfortunately,this discipline has not 

had the kind of attention it deserves.Industrial 

engineering needs to be formaly introduced as a 

mauagemunt discipline for not only determining the 

norms of production to suit local conditions but also 

to ensure a ~ontinuous review for optimal use of men, 

machinery and raw materials in keeping with constanly 

changing putL~ru of ~vailability of these resourc~ij. 

7.l,10,3 QUALI'l'Y CU!-ll'ltlll, 

Qunl lLy 11•11•1 '"' •1111l1uun·11 .anJ UlJMS:MLurat ahould bu 

trul11ed r ••• 1111 .. runcc '"" 1ud •huulll bu indevuuJunt 

ot· llt1t1l11'd IOI' liltlll141ttl""'I' .I'll .. 1Jtq11Hlllllolllt MhOUld bu 

r 1u111 v 11 .. I h I 111 1lt 1 " u H 1 t u L h u h '"'' " u t L h u ii l u u t • 
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7.1.11 MANAGEMENT INfORMATION SYSTEMS 

Sound MIS need to be introduced so that the manage~ent 

is continously uware of all aspects of preformance in the 

immediate past as well as possible areas of trouble in 

future. In largur ustabliahments (eg MKEK) they should 

be computer based and should include not only production 

planning but also various aspects of costing and financial 

results. 

7,1.12 TRAINING PKUflL~~ 

It has b~un l'llJUll a•urt lcularly 111 11urny Juvulupiug cuunLriua 

that plu11l1t with w1tnd L .. ut 111&chln .. ry •wJ tt<tuip1uunt huvu 

factor tor pruJuoLluu Mtt.Lci•ncy or l•bour Mnil manugura. 

This factor has an uxtremely importunt beuring on production 

economies n~eds to be given serious thought at policy 

~aking level if pluns have to produce projectuJ teault~. 

Training prof llus n~uJ to be d~vulopud for different 

disciplines a~ r~cuoonunded,by tha Conaultution on Capitul 

7,2,0RCANISATION 

An indepth study of ors~nl•ation ot ••ch SKE •hould lua~ to th~ir 

suitable alteration so that it results in 

(i} high level of technological ~anasemen~ in production, 

(ii} definition o~ authorities and responsibil~cies at each l~vel, 
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(iii) quantification of targets for each individual (performance 

budget ting) 

(iv) induction in adequate numbers and I or requisite quality 

of engineers in service functions including industrial 

engineering,production planning and control, quality 

control,maintenance,inventory management and design and 

of suitable,qualifie~ ~anagers in financial (costing, 

budgetting& account1ngl and pers~nnel disciplines. 

7,3.PROCEDURES 

7.3.l. Procedures for munagement ahould bu laid down to r~muv~ 

ambigaity but without undue conatraits on initiative of 

managers. These would cover different ar~as of production 

management,personnul and finance, The objuctlve woulJ b~ 

uniformity as fur ua policia• arM concern~d but with 

sufficient roum for individual managers to develop and 

display their capabilities in improving efficiency anJ 

productivity, 

7,3.2. Scientific procudurus for devulopina work norms-and 

where possible ba•ed on them,introduction of systems 

of payment by result• are recommended. •. 
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CHAPTER VIII 

8.1. Government of Turkey huvl.! placed con1:1id~ruhle emphasis on promotion 

of exports. The 11111dal110 li11l l1ll11~ 1i1;1ctur hu11 to computu with 

well-e~ tabllshed fl rn111 I 11 1luvu l upud u11u Juvu.Lup Lili count riu11 

in tcrms of <ll•1llg11 1 'lll•tl It v 1111•l cnwt u1HI lt l1t nwcu1ornry for thili 

sector to :-.tun H•• 111I11" ,,1.11•'' l1o•111· .. uf lnlun1ul lu11Ml uu&rketin~ 

by setting up 11111.111 .i.11.1 • ,.J 1111 l lu11 1·ullw lu Lhu prludpul mu\.!hinu 

building u1dl11, 1111111, 1l I ·1tl 111111kut l111~ lat l111wwvu1· M cuwLly 

exercise auJ IL 111111 11111•11 1 •.. · .. 1111111•11°!1-111 l l11H l'•Ukuy whuu Iii prumutu 

an umbrella organl1:1ullu11 1111ly lur wuL·k..it~n~ of cupitul gooJ1:1-thi1:1 

organization can provide lliu u1l11t1ing link biitWut!n co111putc11t 

local manufacturers auJ fo rl.! l~n l>uyers on a select i vc l>m.d 1:1. 

8.2. There b cono>iderablc aco11e for exports of castinHli uuu for~ing::1 

from Turkey LO Eurpu nuJ Mldulc East since thltt b au uriJu 

becoming increasingly u11pupulur with workers in the Wc:.;t und 

adequate f acilitics fur ld~h Lluality cu111pl1;1x cuul l111JH lu nuL 

available in many d~vulupl11K cuuntrius. If nucuuHury, tacLllLlcu 

could be set up 111 m1 uxpurl :&onu fur 100% uxpurt •url1h.d u1l 11111 lu, 

8.3. It has been rccu11une11J'-'il Lliut th..ire i• u111pl" •Cupu for \•Kport 

of capital goodti aH u parL of projt!cttt wun l>y 'furkLt>h cuuL..-uct:ort;t 

in other count tics, 'rht!re is however conttid1.:rublu ground to be 

covered by machine bullJers f lrstly for infusing con( 1Jcncc 

amongst the Turkbh contractors and secon'1ly through them, in 

the foreign customers, 

U.M. DUILOIMO, 197 ATATORK SULVARl P.O. BOX ~07, ANKARA CABLU : UND&VPRO TEL : 28 5-t U TELEX : rnlb4 
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8.4, It is also felt that Govcrnwcut may support tht! effortt:1 of this 

sector in bilateral or multilateral contructH at officlul level, 

in different forums,ill gcuara.1, ln particular wlth thrcc groups of 

countries, 

namely RCD group 

Islamic group 

and Middle East countries, 

11.N. DUILDINO, 1111 ATA1'0RK B1JLVAR1 P.O. lJUX IU1. A1'1" '.-.. \ l.)J\ULir;i, ; UNDll:V1'1'U 1'1'L : :e H 15 Tl:a.il ; 4:.ICNlt 
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CHAPTER IX 

UTILISATION OF PROJECT RESULTS 

9,1, In the technical reports prepared by the Project, fresh master 

plans were drawn up for the machine building factories in the 

State sector and short tcnn investment and manpower plans were 

drawn up for each of them in the context of these mafler plans, 

Care was taken to gain acceptance of the recommendations made 

by the Project, from the managements of the State enterprises 

as well as the State Planning Organisation in series of discussions 

at the senior-most level so that there was no delQy in their 

implementation. 

9,1,1. The State entcrprhws covered are:-

CERKONSAN for Steel plate fabricated equipment and 

transmission cowers 

TUMOSAN 

TAKSAN 

TEMSAN 

for diesel engines, transmissions and 

tractors 

for metal cutting machine tools 

for power generation, transmission and 

distribution machinery 

MKEK's two projects for (i) earth-moving machinery 

(ii) for heavy industrial machinery 

9,2, In addition other projects in the pipeline, for or related to 

capital goods in the State sector have been studied by the 

project,suitable recommendations made in consultation with the 

State enterprises and, concerned Government officals, 

,_. , •. nu1LOINO, 1~1 A'l'A1'0RI' IlULVAnI l'.U. 1101< ~ll'f Ar11;A11A l'AJll.IW : liNIJ1'Vl'll0 1'1'1.. ; ~II ~~ ll!J 'rEl.l::X ·l~r.11~ 
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9.3. The SPO have set up a cell for capital goods developments con­

sisting of national experts who were involved with the testing 

and application of the unique methodology developed by CTA 

and which involved establislunent of linkages between 9-digit 

industry codes for process industries based on ISIC and 15-digit 

capital goods codes based on SITC (Rev,2), both e~ceptUalised by 

CTA and evolved by the Project, These are capable of being 

used internationally, 

9, 3.1. Certain anomalies ho.1vl.! been noticed in ISIC and SITC 

(Rev.2) codes during the progress of the WQrk of classi-

fication and coJif lcatiun, It has been reconuucnded to 

UNIDO that they may take this up with UNDP. 

9. 4. Simple computer progranuneH have been developed for these 

linkage~for each current ly-v bualiscd p roj cct in process industries 

upto year 2000, 

9, 5, These concepts can hi.! used far more accurate INDUSTRIAL PLA~1NING. 

9.6. For the purpose of demand-capacity analysis, national demands 

of all capital goods have been aggregated separately for steel 

fabricated equipment and other machinery, 'fhc progru11une for the 

fabricated equipment provides pcnnutation and combination 

of three most important parameters of manufacturing capacity -

weight, material and plate thickness. In the case of machinery 

the first 11 digits of the 15 digit output provide the essential 

details of broad spccificatio~ of each item of machinery. · 

9,7,Data for the following sectors has been ~ithcr transferred or 

is being transferred to rhe computer files in the State Institute 

of Statistics, 

U.~. DUILDINO, 197 ATATOR._ DULVARI P 0. BOX 407,. ANKARA CABLES : UNDi:VPRO TEL : 28 54 a;; TELEX : 42684 
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9,8, These files will be transferred to SPO when the latter's computer 

s~arts functioning and will be used for periodic updating of 

demand-capacity balances whenever there are chang111 in priorities and 

mocllfication and definition of p~oposals concerning capacity and/or 

technology iq the capi~al goods sector becomes necessary, 

9.9, As a follow up of the capacity-survey of the machine building 

State enterprises. recoDDDendations have been made for their moderni­

sation and expansion where necessary, 

9,10, Specific recommendation1:1 hovu been made for a variety of measures 

needed to improve productlvu ufficiuncy and productivity, 

9, ll, Policy guidul111utt l11d1111l111\ lhu linu1:1 011 wlilch pro.1act propotiab 

should he druwn up l111v11 lu•••ll Hugguut:ud i'ur futuru Lluvulopmunt of 

this sector In p11rLl1·ul11J' 1'111· 11ru111ullu11 uf furulnn and local investment, 

9, 12, A separate lons-turm 11lun for Juvulu11J.nu thu infru1:1tructure of 

castings and forgings in tur111s of codified parameters of weight, 

material and complexity prepared by a consultant under the guidance 

of CTA has been included in the Master plan for Steel, sector drawn 

up by SPO, 

UNITED ~ATIONS BUILDING, 197 ATATORK BULVARJ, P.O. BOX' 407 ANKARA, TURKEY 
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9.12. Industry and cap:ilal goods codes developed by the project can 

be used as a basis for unifyins multiple codes currently 

used by Government agencies and private sector for expedili>us 

and more accurate industry statistics. 

UNITED NATIONS BUILDING, 197 ATATORK BULVARI, P.O. BOX 407 ANKARA, TURKEY 
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CHAPTER X 

CONCLUSIONS AND RECOMMENDATIONS ------

10.1. CAPACITY 

10.1.1. Turkey has all the necessary skills to rapidly develop 

the capital goods industry. 

10.1.2. In heavy and/or complex machinery the gestation period 

is long and evolution of new designs and developments in 

other countlias rapid. Generally speaking, therefore, 

the orivate sector is shy in investing in these areas -­

more so when the local demand is limited. State partici­

pation in thcbu urcus has been promoted in recent years, 

lin other are.ii of simple machinery, infrastructure and 

parts and componcnts,the private sector has shown 

considerable 1nltlut1vc anJ drive. 

10,l.3. In general, the cupuclty in this sector including the 

ancillary industry is under-utilised - the two principal 

factors being shortage of power and finance, 

10,l.4. Capacity as represented in industry statistics ·in certain -, 

areas (eg,tractors, earthmoving machinery) exists mainly 

for assembly - a ~onsiderable portion of complex parts 

and subassemblies being imported.Value added for these 

items needs to be improved by gradual but definite 

plans and policies for integration. 

10.1.5. Production of heavy engineeri•g items at present imported 

should be promoted after an analysis of the economy of 

manufacture vs.imports and provi~ing for the capacity 

already available or being set.up, 

U.N. BUILDING, 19'7 ATATORK BULVAJU P.O. BOX 40'7, ANKARA CABLU : UND&VPRO TEL : 28 H 15 Ta.EX : 42614 
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10.2.1. A technological analysis of the aggregation exercise 

giving the demands of capital goods Brom the point 

of view of manufacturing facilities and existing 

capabilities should be urgently completed to identify 

potential areas for investment - other than those 

already planned by this Capital Goods Project. 

10.2.2. Demand for capital goods in the private sector may 

be taken up by TSKB with the assistance of UNIDO, 

as origilally intended on a selective basis-particularly 

for those important industries for which substantial 

capacity is in the private sector. 

10.2,3. Demand-capacity balances for capital goods as codified 

with codification, aggregation and analysis of demands, 

as codified and capacity in both private and public 

sectors is an effective tool for planning and should 

be struck periodically as a regular exercise. 

10.2.4. Comprehensive plans for exports of capital goods by 

themselves or as part of projects taken up by Turkish 

contractors are recollUDended to be drawn up, 

10,2,5. It is recollUDended that future feasibility studies 

may be coordinated by SPO to ensure that concepts 

worked out by the project are followed, 

10,2.6. It is hoped that arrangements will be made by SPO to s~ore 

and periodically update the data collected and computerised 

and use the outputs for effective planning of the 

industrial sector in general and capital goods 

in particular, 

UNITED NATIONS BUU.DlNO, 117 ATATORK BULVA&l, r.o. BOX 07 ANKARA. TURK&Y 
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10.3. PRODUCTION MANAGEMENT ANO PRODUCTIVITY 

10.3.1. An indepth study of existing productivity of SEES 

10.3.2, 

10.3,3. 

and their potential will be relevant. In this context 

introduction of incentive schemes based on 

scientifically derived time standards is recommended . 

Management procedures including modern concepts and 
practices for costing and financial accounting 

should be extunded to all state enterprises, 

There is ample scope to improve quality - a must for 
exports, 

10. 4. RESEARCH DESIGN AND ngvi::LOPMEN..'.!'., 

10. 4 .1. A well .. def.lnjjd tJcit!nce and technology plan incorporating 

the spcclf lc nucLlti of thu cup!tal goods sector is 

recommended. 

10.4,2. R and D efforts already being made, need further 

fillip by creation of R and D institutes and suitable 

association with similar organisations in o~her 

countries. 

10.4,3. Special efforts will be necessary to develop project designing 

and equipment designing capabilities, 

10.4.4, Consultancy organisatiollJ in the country should be 

encouraged to take up origtnal work of design and 

developmt.:nt - both of projects and products, 

10,5, PERSONNEL 

10.5,l, Sume steps have been taken rec~ntly to stream line 

p~rsonnel policies to train, recruit and most important, 

retain good~.competent working engineers and managers 

•: 'S' ! 't !. ') . \ 1' ' ~· 'IS BU I L DJ N Q , 

in the state enterprises. These howevei: need a system 

of continu~us review to keep up with changing 

environments.and working conditions in private sector 

•i.,d foreign employt;rs who are always on the lookout 

!ur them, 

!11 .\TATOllK BU:VAl\I, .l'.O. 110;~ 'o; .\'l.e 1{,\, TIJ1'KEY 
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10.S.2. Complexity analysis of capital goods to be manufactured 

to international standards should b~ urgently conducted 

in the context of present stage of technological 

development in Turkey leading to 

(a) essessment of manpower requirement (managerial 

and artisan), 

(b) training profiles for engineers ans workers 

This has been recommended in the first Consultation 

on Capital Goods in BRUSSELS in Sept.31. 

10.S.3. There is need to educate, train and provide engineers 

in disciplines of production planning and control, 

industrial engineering, quality control and maintenance 

in the entire sector. 

10. 6. POLICY FRA."'IBHORK 
10.6.1. Promotion of this sector will depend to a very large 

extend in fonnulation and effective · implemantation 

of Government policies. These have been dealt in Technical 

Report No. XXI by CTA ans are suuuuarised below. 

10.6.l,l. Manufacture of capital goods products in 

Turkey must necessarily be viewed in the context 

of ov~rall eovernmental policies and programmes 

since they always have a major impact on the 

industrial p,rowth pattern and progress of 

import substitution.-

10,6,l,2. The impact of governmental policies on import 

substitution in this sector has been relatively 

limited mainly because of the peculiar needs 

of this industry, 
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10.6,1.3. Since cost and qulaity of machinery and plant are a major 

factor in determining costs and prices of user products, 

manufacturers of consumer and intermediate goods have 

been resorting to. imports when Turkish equipment was not 

competitive in prices and/or quality, 

10,6,l.4. Integration being a crucial part of the import substitution 

strategy, the cost and quali£~ of component items supplied 

by the ancillary industries have a major impact on production 

costs of the final machinery products. 

10.6.1,5. A more selective anJ co-ordinated industrial growth pattern 

for which the country is poised at present has been pro.1ected 

by the Government, 

10,6.l,6, It is recommended that comprehensive approach dovetailing 

various policy instruments into an integrated industrlal 

policy aimed at productive efficiency of the manufacturing 

sector may be undertaken, 

10,1.6,7, The demand for capital goods equipment and products will 

inevitably increase rapidly with the pace of overall industrial 

growth planned in Turkey and this will largely have to 

be met by imports of machinery and components unless 

integrated policy measures are taken.in time to encourage 

and promote domestic manufacture. 

10.l.6.8, A balance is necessary in allocation of investible resources, 

both domestic and foreign between consumer and intennediate 

products on the one hand and capital goods on the other, 

10,1.6,9. Manufacture of capital goods machinery has special characte­

ristics and problems which need to be recognised and 

appreciated. 
. entire 

10.1.6,10, In Turkey's present sage of development, leaving theAcapital 

goods sector to the operation of market forces is not 

likely to lead to the desired growth of this sector, 

Inter-sectoral priorities for capital goods and other 

subsectors in the context of a co-ordianted industrial .· 
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10,1.6.11. 

10.1.6,12, 

development programme, will need a positive.direction by 

the Government and institutional organizations, 

In the capital goods manufacturin~ sector, initial 

capital outlays are usually hip,her and gestation periods 

normally longer than in most consumer-goods industries, 

Investment Promotion in tllis sector will need 

(i/ effective dissenti.~nation of data on possibilities 

in Turkey 

(ii) pre-investment studies 

(iii} defining the role of institutional agencies 

(iv) co-ordination between governmental departments 

concerned, the financial agencies and the entrepreneurs, 

10,6,1,13, It is essential to ensure adequate utilisation of existing 

capacity to reduce the gap between demand and capacity, 

• 

10,6,1,14, In may cases, production and quality gaps in the capital goods sector 

can be effectively covered by expansion, and modernisation 

of existing enterprises, and increase in productivity, 

10,6,1.15, Flexibility and prgamatism, should be the co~nerstone of 

policy decisions in foreign equity investment which may go 

upto 49 per cent depending on the nature of the project. 

10,6,1,16, Simultaneously steps will need to be taken to arrange domestic 

financing for equity, loan capital and working capital, 

10,6.1,17. Financial purticJputlon of TSKB, DYB and other such agencies 

may go up to 40 per cnet in some cases, 

10,6,1.18, Direct Governmental particiaption in certain major capital 

goods projects may be unuvoidable, particularly where State 

enterprises are thi.: principal purchasers of machinery and 

equipment, 
' 

10.6,1,19. In the case of capital goods sector, an acceptable balance • 

has to be struck between productivity, level of ~chani!lltion 

and computerisation (including numerical controls), skills 

required for maintenance and employment, 
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10.6.1.20. The correct strategy for maximum employment in Turkey is to 

select those technologies which maximise the direct plus linkage 

employment effects. 

10.6.1.21. A detailed technology acquisition plan should invariably be 

drawn up. 

10.6.1.22. Keeping in view the present practices,salient points which 

should be kept in view while proposing or approving a licence 

agreement have been reconunended in Chapter IV. 

10.6.1.23. It is recouunended that in the capital goods sector, rate 

of the progress of ~domestic content should be scientifically 

determined on case~to~case basis and administrative steps 

taken to monitor and control it. At the same time in order 

to ensure efficiency, industrial lic~nses should be subjected 

to the stipulation, that if the price of locally bought-out 

materials and components is undly high and exceeds the 

imported.price of such components, say by 25 per cent or more, 

their imports may be pert:iitted, subject to the availability 

of funds, 

10.6.1.24. In general, protective policies give a stimulus to domestic 

industrial growth and import substitution, but if continued 

without flexibility they could bring about a falling of quality 

standards and highur costs. 

10.6.1.25. It is recommended that the policy of import controls should 

by dynamic and its periodic review on a case-to~case basi5, 

conducted by or with the help of qualified individuals. 

10,6,1.26. A system of effective protection which promotes its productivity 

and efficiency, is essential for this sector, 

10.6,1,27, The level of protection should be limited to 20% over the CIF 

price of comperable imported equipment, 

10.6.1,28, Import controls for capital goods should be retained durinB 

the present stage of development of this sector facing 
f , 

'teething' proble~s of quality and users preference for 

foreign equipment, 
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10.6,1,29. Import controls should be limited to maximum of 10 years, 

10. 6. l. 30, With hi.gh interest rates, the debt-equity ratio tends 

towards a relatively higher proportion of equity. This may 

require special governmental decrees to financing agencies for 

capital participation in machine-building projects. 

10.6,1,31, It is reconunended that as a matter of policy capital goods 

projects which urc considered economically sound and 

essential for technological growth should be taken up by the 

state if private sector response is not adequately forthcoming, 

10,6,1.32, When projects are financed through external credit sources, 

particularly through international organizations, there are 

generally specific provisions and conditions regarding procedure 

to be followed for equipment purchases invariably militating 

against domestically-produced equipment, A lot will depend 

t 

on local negotiating strength and skill to reduce these constraints 

to a 1ninimum. 

10,6.1,33. Capital goods manufacture may be treated as a priority sector 

for the purpose of differential tax reliefs, 

10.6.1.34, A deliberate national programme of exports has to be a basic 

component of capital goods development, 

10,6,1.35. Combination of various enterprises having complementary production 

progr~nunes and formation of consortia could be given a boost 

by the Government throµgh incentives and selective credits. 

10,6,1.36. A very important fiscal.incentive is post-shipment export 

credits, 

10. 6, l. 37, A freight sub:>idy 111ay also be considered particularly for 

exports to Europe Cur ~1ich tere is considerable potential 

in the field of l•1hour intensive items, 

10.6,l,3G, Channeling uf t:KpurL11 through cxport consortia a11d service 

firms needs Lu liL· 1:1111t1 lllcrl.!d and uncouraged. 
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10.6,1.39, The Government may also consider setting up a council 

for promotion of machinery exports, consisting of principal 

presP.nt and potential machinery exporters which could 

work in close liaison with each other, 

10,6.1,40, It is possible and desirable for Turkey to exploit its 

geographical and other advantages as an Islamic country 

to promote its exports in this area. Specific prog~ammes 

should be drawn up for 

(i) RCD countries 

(ii) Islamic group of countries 

(iii) Other developing countries particularly Africa, 

These should be (i) for machinery and plant and 

(ii) as metal-manufactured items 

either by themsel~es or as a 

part of export projects, 

10.6,1.41. Research and development for capital goods sector must 

form an integral part of a national plan for scientific and 

technological growth, 

10,6,1,42, Steps recommended to be taken for promoting Rand D by 

the Government SEE's private sector and Universities have 

been recommended, 

10,6,1,43, The financial institutions play a pivotal role in the 

development of industry, particularly where it has to 

be on a planned basis according to the priorities o~ 

the State, 

10, 6. l.44. The pattern of assistance that sh,>uld be rendered by an 

Industrial Development Bank is indicated below: 

(a) Direct assistance in the form of loans, underwriting 

and or direct subscription to shares and debentures 

of industrial concerns and ~rovision of guarantees 

for a variety of purposes, 

(b) Refinancing of industrial loans granted by banks a.1d 

other financial institutions. 
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(c) Rediscounting of bills arising out of_ sales of indigeneous 

machinery on deferred payment basis. 

(d) Medium and long term credit for exports which takes the 

form of 

(i) direct loans and guarantees to exporters in 

participation with the banks as well as 

(ii) refinancing of medium-term export credit granted 

by conun~rcial banks; and 

(e) Assistance to other financial institutions by way of 

subscription to their shares and bonds • 

1"""~4 11<"3, 

--~·~lm, _ 
~ r.. ENC, F. I • MECH.~. (LONIJ' , F. I. PROD, E. (LOND) , 

CHIEF TECHNICAL ADVISER, 

CAPITAL GOODS PROJECT IN TURKEY. 
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