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The foilowing report is based on the activities of two experts,
Dr. Zoltan Roman and Dr. Yrjo Seppsla, who spent alltogether 16 weeks
in Turkey. They had contacts i.rst of ail with thL. Industrial
Department of the Ministry of Industry and Tachnology. The reccmmen-
dations tased on their suggestione concern primarily the aotivity of
this Department but are of more general character too. The experts
would like to express their tharks for the valuable advice and help
they received to the representatives of the Ministry, in particular to
Mr. Ahmet Selguk, President of the Industrial Department, to those of
the numerous other institutions (SPO, SIS etc.), the regional offioces,
enterprises visited as well as to the staff of the UNDP Office in Ankara.

The job descriptions for the experts called for the following

functions to be performed:

1. Advice on reorganization of the existing card index
system to improve coverage and facilitate its use in
computer exercises.

2. Advise on programming procedures which will be necessary
to extend the annual industrial monitoring eftort,

i Advise on the additional facilities required for an
extension of the industr.al monitoring effcrt.

4. Advise on the types of data which should be included
in the future industrial inventories.

5e Advise on the types of analysis which would be most

useful and would utilize the data collected.

6. Advise on me.hods for improving the data colisotion

prooedure.
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SUNMARY
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The industrial moritoring & ster should te 1l ays adarted to the
country's industrial develrpment ard the prospents and rrnblems faced by
industry. . The rapid erowth ~t Turkish irustry resnires ~ontinuous
modificatibns ir. 1ts menitering system, ir particuiar in the anistry ef
Industry and Techrology, \ runter ~f sn-pnirg ~hanges ard initiatives
testify the awareness of ihis raed ir the .iristry., la harmony with and
in additien to these effrris, tue fr.lowing recommendations are aimed at

increasing the speed and offi~ienc, «tf thia pro-ess,

In order to elimirate cases nf missing registratior. ef riew firms,
an agreement 18 needed betweer, the ainistry and otrer authorities (including
ohambers cf industry and trado), rezarding the nbligatery use cof the
registratinn ceda-number in all eofficia. .etters., All authorities should
be auked then to notify immediately teoth the firm scncerncd and the Minstry
if the abesnce of this crde-rum.er 1rdi-a‘es tha*t the tirm has not been

registered yet,

Communications withir the lIrdustrial Departmert as well as with cther
Departments of the hiristry ceuld be improved ty intreducing standardized
forms of quartcrly and annval rerarts of the Cectiens, These reports are
integral part of an up-to-dete ! ..agement Irformati * System for the Industrial
Department and the Kinistry as a whole. lnrme for these reports are given
for the Seotions of the Industrial uUepartment in Annex I1. Similar for.s
should be elabcrated for the Sections af the other Departments too, Also
the flew of interdepartmental information should be standerized. Systemn
analysis of the changing tasks of the iinistry, of the dutiee, respensibilities
and relationships of the Departments would give a sslid basis for this

regulatien.

The weight of the fusure-orieated activities and thus the need fer
more information on past trends, prospects and facters of development are
inoreasing in the Ministry and ite Industrial Department, As first step
to a Data Bank, the files in the Section Industrial Registration and Inventory
(IRI) of the Industrial Department should be updated and extended. At a




later stage all Data Bank fiies should te on disk-unit of a computer.
For this purposc a project for 1 computer-based Data Bank should be initiated.

In the Industrisl Department 1 special Informatisn Unit should be
established and ctuld be attached tn the 1]l Section. This Unit sheuld
register a!l documents with infirmation cr. industrial development in Turkey
and abrvad, They should prepare and circulate each month an annotated
list of these documents sent to (or drafted in) the Department. PFurthersors,
this Unit should be remporsitle for collecting all rulevant docunen‘tn

availatle and of pcssitie usc for the Department's activity.

In crder to improve statistics and analysis on industrial development
the cooperationmd the joint efforts of the Ministry, the State Flanning
Office and the {tate Institute cf Statistics should be strengthened,
Attention she.ld be raid in particular to reducing the Wme necded for
processing and editing the datax of the annual and pericdical surveys, to
introducing systematic production index number calcuiationr (according to
U.N. standards), elaborating morc studies, totn overall and sectoral, om
the development of the Turkish industry with international comparisons
and perspectives.

RECOMMTNDATICNS ON PCSSIBLTI UNI™: ACTIONS

\
1. Training workshop for users of industrial statistics and analyses.

In order toc increase the receiptivity for industrial statistios
and analyses, the skills in defining the requirements for such analyses
as well amthe skills in their utilisetion for decisommaking a two-week
workshop is suggested for the chicfs of sections, divisions and departments
of the Ministry, The UNIDO might consider dispatching an expert for this

workshop of 8 - 10 half-day sessions. Topios of these sossions could
includess ' *



2.

time-scries annlysis,
structural analysis,
interfirm c mparisons,
factors of growth analysis,

international compariscns,

Trainirg workshop fur senicr staff mcmbers on methods of industrial

statistics and analyses.

An increising need is recognized for the Ministry to prepare and

evaluate more detailed analyses on developments and prospects of industrial

growth in Turkey. Most sunior staff mumbers who would be involved in

this task have enginazering qualificaticns. Their knowledge in preparing

and evaluating such analyses shoild be up-dated nd «xpanded. A two-week

workshop »f an UNIDU axpert is suggeated for them, The participants

should be freud from current work for this period.

Topics of this workshop

could be;

3.

- new developments in and international recommendations for
industrial survuys and census,

- index numbter calculations and time-series 1nalysis,

- statistics and analysis of labour, capital and technioal
progress,

- structural analys¢s, regi-nal and sectoral,

- interfirm comparisons, au.iysis of plant-si.. and
concentration,

- statistical and uconumetrical methods of factors of
growth analysis,

-~ gources and methods of international comparisons,

Jeneral management courses for chiefs of division and department

UNIDO could possibly offer for 3 - 5 chiefs of division or department

to attend a general management course which make them acquainted with
modern management principles and techniques equally useful in business and
administration. International management training institutions in

Switgzerland, France etc., organize o number of suoh courses with different
programmes and length cf time; the best cculd be selected adapting also




to the background .f the persons concerncd.

4. Fellowships for senior ataf” members

For 2 - 4 aenicr at.ff members of tho Ministry +4ho will be in charge
of orgarizing the up=to-dat: management information system and industrial
analyses in the Ministry fellowships could be offered by UNIDO. These
might include 3 - 5 weeks for vieiting industrial ministries of 1 -2

countries with d.veloped systam of information and analysis.

5 Txpert f& production index number calculations

S1S is preparing the introduction of proeduction index number
calculations but di1 not make much progruss 1irn recent years, An expert
could be suppli~d to SIS Jor 6 wecks tou help this ¢ffort since such index
numbers (available in 1ll industrirlized countries) are needed, The
first 3 weeks should bo spent defining the methods of the calculations and
the preparations, The remaining 3 weeks would be devoted to the evaluation

of the first results and improvement of the methodology.

6. Systems analysis

UNIDO could help to establish a team for sysiems analysis of the Ministry's

changing duties and respensibilitics. The team should ccnsists of four

people: two rcpresentatives of the Ministry and two experts invited and
financed by UNIDO. One expert should be an industrial economist and the

other should be 3 systems analysis expert, The analysis might require

about 6 months. The representatives of the linistry should be freed

from other duties for tho whole period while the UNIDO experts are needed

in the field during the initial and terminal phases (2 men for one month

each during both periods - a total of 4 man-months).

THE REGISTitATION SYSTTH

According to Law No. 6948 all industrial firms should be registered
by the Ministry of Industry and Technology and have an official registration
number., This registration number helps to identify immediately where



the firm is located and the branch (ISIT) it bolongs to, Indugtrial frma
are economic units with industrial activity employing 1t least 10 workers

or at lcaat 5 workers and using leciric motors as well.

New firms to be rugist.red should s-nd in a form "Sanayi Sicil Beyannamesi"
which includes all the bagic information on the firm's ~character of activity,
capacity, owncrship ctc, Tach firm has to report wnually if changes
took place in thesc basic data ~nd they should scnd . announcoment

immediately, of -~oursc¢, irn cas. they cuense operations.

In the Ministry of Industry and Tcochnolygy the Industrial Inventory
and Registration (IR[) Scotiun of the Industrial Jepartment is responsible
for this systcm. fhey have 1 2ard-roegister and archives of the firms'
registration and chang. reports. The cards ure classified by the 67
looalities of the country and 3=digit branchus, the archives hy 3-digit
branches.

At the ond of cach yoar the Il Scoction has to send a complcte list of
the newly rogistered firms and those that have ceased operations to the
State Institute of Statistics, The relevant portion is then provided to
each of the 67 regional and liiison officus of the Hinistry. In addition,
a summary report on the registration is recommendod according to the Form
No. 1 (m2¢ Annex I1). This report indicatces by sectors the number of
firms registerd at the beginning and at the und of the year, the number of
firms newly r.gistered and canccl led, among the rew registrations the number
of firme in the thres large cities (inkara, Istanbul, Izmir), those with
employees more than 50 and more than 200. The report should be forwarded
first of all to the President of the Department, to the other leaders of the
Ministry and also to other authorities (ec.g., SPU, §IS) dcaling with
industrial development,

»

At the rresent time about 6600 firms arc registered. is far as the
number of firms is concerned, the coveragc of the register may be about
80 per cent. Mcasurcd by production value or employment the coverage must
be higher sincc mostly small firms are missing. The regional and liaison
offices of the Ministry makc some efforts to increase the covéra.ge but due
to their small staff, tBeir manifold other tasks and the lack of information




needed, much improvement cannot be uxpoected from these offorts.

Taking 1nt. account the different cxplanations for incomplete

registrition coverig:, the fellowing solution 18 rocommended. First,

an agreument i@ nocded butwoen the hinistry and other ~uthorities (including
chambers of industry and trade) -bout the obligatory use of the registration
code-number in 1ll official lotters,. ..11 authoritius should be asked to
immediatoly notify both the firm concurned and the iiinistry IRI Section,

if the 2bsence of this code number indicntes that the firm has not been
registered yot. Since the overwhelming number of the firme arce members

of one of thc chombers of industry or trade, an annunl check of the lists of

the chambers can also be recommended.

The Common Market Section drafts quit. a number cf reports for and on
negotiations, Again, these cannot be standardized but are worthwhile for

circulaticn to the vice-presidents and dircetors of the Department.

The jutomotive Industry Cection i3 cuncerencd with fosteriig import
substitution by s<tting t.rg:ts, regulations, controlling implementation and,
at the samc time, takes charge of the general develepment of this very
important Yranch of industry. They follow with special attention the
27 producer entoerpriscs. in annual report should be prepared on the
activities of these firms and on the development of the branch. Besides
data on the major products this might include according to Form lo.S5,
aggregate indicators on output, production facteors, investment and foreign
trade relations. from this point of view the share of export in total
sales and the import content of the products ire of primary intercst. The
yearly increcasc of gross valu: of output, valuc added, capital etc.
can be measurcd for the time being only at current prices. There is a
need, howcver, for volume indexes and therefore for price coefficients and

index numbers as wcll, which will be discussed later.

The firms' percentage sharcs in output, capital, employment etc. aid
the changes in thesc shares a8 wcll as their relative position indicated

by various management ratios arc also wortlyof analysis. Form No.6 gives

an example of such comparative data to be analyzed.




The Forcign itelations Section is engaged im ovaluating liocass and know-now
agraeements, Their quarterly report, s sugeestoed in Form fio. Ty may
indicat. the major churacteristi:s of the ipplicaris wnd th. Wreements
submittcd for approvii.  Their wnnual roport (se. rorm Lo.3) '11.’{h‘.: ooy
an overvicew of tho applicat. ns comcernir.s th. shar- f pplications relaten
to production on-guing cr tu bu 1eveloped, new agroements or vxtensicrs,
the foreign capital involved, the costs of transf.r, the pericd covercid
etc. an analysis of the submitted license and know-how I8T cments helps
to formulatc general guidelines .nd policy meisures 1t ut this important

aspect of technircal progress promotion,

The Scctoral Studies Scetion has beon recently ostablished.  From this
Section studies arv .xpucted on the currcnt situation and the development
prospoects of scctors, primarily thos: duilt with by the other Sections of
this Divigion, These studies shoulid be based ~n research, sectori]l statistics
national and internati. nal reports including publications and working materiale
of the State Planning Office, the State Institute of Statistics, of the varioue
UN organizations, 0!CD, Wi. ¢tc. The guntion might be  fregquent user of
the Data Bank a.nd the Informatior 1 . dualt with later. The output

of this Section will bo n set of scctoral studics.

INFORMATION FLOW WITHIN THE INDUSTRIAL DEPARTMINT

1

The Industrial Department has at tho prescnt time three divisions:
Civision Tnterprises and Forcign Trade, Division Sectoral Development and
Division Finance and .dministration. The 1atter one deals with internal
matters of the Depariment and was not a subject, of investigation. The two
"substantive" divisions have 10 sections and their main activities are listed
in Annex I. i rough distinction is given wherc possible between activities
related to current work or future-responsibilities. The 1ist does not indicate
the staff involved in these activitics but, seemingly, for the time being
daily work constitutes a very heavy load. (premarily carrying out import
substitution policy).




Further dcvelpmont of Turkish industry requires, however, more
attention to futurv-orient.d ativitice, tochnisal progress, competitivencss,
oxport promotiom, entering in the EEC cte. Some changes in the dutics
and rusporei®ilitics of the 3vetion have boen initiited already, others
ahould we clarificd, -reouraged and harmonized, a8 far as thusc changes
without an in-dcpth analysis cculd be Anticipated, 'thcy have been taken
into cenaideration in drafting the f51lowing recommendations. Nevertheless,
in view ¢f th rnow tasks and requirements for un adequate and forward-looking
regulation of the irtra- and irtor-departmental inf rmetion flow, A systems
analysis >f the Department — and the Ministry is 1 whole - can bo also

suggested.

The information flow within the Industrial Department oould be improved
by standardization °f the forme of reports to be given to the President of
the Department., These roports should be circulated also to the chicfs of
divisions and sections (vice-prusidunts and directors) of the Department,
and partly to ther dcpartments of the Ministry, tso. This latter step
might be part of the interdepartmuntil flow of information in the Ministry

which alsc should be mcluded under the revised regulation,

Annex II includes a set of standardized forms of reports recommended
for the Sections of the Industrial Department, The 10 forms cover only the
major activities of the Scction, Naturally, only those activities which show
continuity and common characteristios can be reported in standardigsed forms,
(That is the reason why Section 11 and 16 forms have not been reforred to).
Usually, in order to fill ir such forms, current registrations are needed.
These are teing prepared already By the Scctions. The two registration
forms on import permits (R/2 and R/3) arc¢ attached as cxamples.,

The Enterprises Section has a great variety of assignments, including
surveying industrinl development, advice and coordination, The form of
its reports varies according to the task given. Thus it oannot be standardised.

The Industrial Registration and Inventory Section has three duties for
the time being: registration of firms; collecting, revising and processing
the firms' annual reports; and preparing files on the firms' data by

looalities. Two reports on registration have heen suggested in Chapter 3:




the list of newly roegisturcd and cancclled firms and summary figures on
the numbor and churactor of the resis*rations. The s.oond duty of this
Secticn - collecting, ruvising i rroceesing the firms' annual reports -
will be taken over by the Stite Institut. f Statistics (s18). This is
part of an @reoment between S18 ani the Ministry uamcd 1t the elimination
of overlapping activitis. The time @inci thro ugh this srganizational
muasure should be used fror the cxtersion f the files of the Secticn, for

establishing «» Dath Bank t. be dealt with in “he next gection,

The Foreign Trade Seotion is “ngwel primirily in contrclling imports
(quotas, permits, customs .xemptions). "wo forms are recommended in
Annex II for this S:ction, No, 2 and Jo.3, The first form deals with import
quotas ¢ thuir uscs, The sccond one concoerns import permits of the
so-called List 2. The Beetion should have, of course, 1 registration of
all quotas and items of List 2 respectively (see Form No.R/2 and Form No.R/3).
4 complete roport would not be needed for the chicfs of the Departments
more than once a ycar, It is suggusted that in the first, sccond and
third quarters only thosc quotas wnd items of List 2 bc listed only where
the unuscd proportion of the quota vxceuds 20 per cent. This application
of the way of thinking "Management by Exceptions" makes the report more

conoisc indicating »nly the items of particular interest,

For reports on import parmits, Form No. 3 can also be recommended to
the Iron and Stecl Section, The Industrial Products Secticn gives expertise
rather than rermits. .4 rcport on the number of applicatinas (coming in and
going out) as well a8 on thc expertise given (positive or negative) could
be provided as suggested here in Form No. 4.

The Industrial Departmecnt handles ten thousand applications for import
permits sach year, an analysis of the characteristics of these
applications, of the percentage shares and reasons of approval and refusal
could give new insight wnd lead to important c-'molusions abowt the whole
process of import rcgulation, For this purpose a low-oost sample sirvey
can be suggested.

Though these studies cannot he standardized, most probably Forms No,$
and No.6 will be often used, In addition, however, longer time series

and, thus, volume and price index oalculations would ®e also needed.
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The share and the rolce of the public scetor is very significant in
the Turkish industry. The Ministry of Irdustry and Technology has to
supervise 7 Statv Economic Enterprises managing BB factories. The State
Economic Enterpriscs Section can and should report juarterly on the
prcduction and investments of thes. enturprises. annually an in-depth
analysis is necded, fhe quarterly production report according to Form No.9
shows the production, stocks and sales of the major products of these
enterprises, In order to have sggregite pruduction index numbers, further
offerts arc needed, The investment report (see Form No, 10)
indicates the plaracd dates and costs 2f the projects and the progress in

implementation, measur:d by the actual coxpenditures.

The annual surveys can be based partly on the evaluation of the detailed
roports of the ent.rprises, partly >n summarizing tables and aggregate
figurcs as indioatcd in Forms No. 5 and Nu., 6. Suggestionse on various

specific analyses will be given in Chapter 4,

DATA BANK AND INFOREATION UNIT IN THE INDUSTRIAL DEPARTMENT

n the Industrial Department the Industrinal Registration and Inventory
Sacticn keeps in archives the annual reports of the enterprimes from 1967
on and has files ¢n data for thu years 1297, 1968 nd 1969 olassified according
to 67 localiticse ¢f the ocountry. The processing of the data for the years
1970 and 1971 ie in progress.

according to the new arrangements the Scotion will be freed from the
revision and processing of the annual rcports of the enterpriees.  They
will receive both the revised annua’ reports of the enterprises - from 1972
on - and the processed data from the Statc Institute of Statistios. This
gives time and the possiMlity for the Section’s staff to develop more complete
files and thus to mec¢t the Department’s increasing requirements for more

data, prepared in a Yetter form and accessible,

These files might be the core of a Data Bank which should be oomputerigzed
later and filled in with the data of the individual onterprises, With the

present stete—of-affajrs bofore the cstablishment of a computerized Data Bank
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a number of preconditions should b. satisficd concerning the coverage,
reliability of the data, the length of timo of their processing and cditing
etc; Therufore, succussive mewuros arc reccmmended bhoth for the content
and wealth and for handling the Data Bank. This maturation period would
afford sxperivice nlso regarding the differont uscs ~f the Data Bank.

At the first stage threc types »f files are t- be estaklished:
soctoral files (suc TAadBles 1 - § «f .nnox 111), product files (Table 6)
and onterpris: files (Tablc 7). ull files include rnly annual data, first
from the year 1967 on (thusc data are avail-atle now in Seotion IRI) but
later at lcast the swctoral and rroduct fiios should be complemeﬂ%ed Wwith
data on previous ycars as well, Efforts ar. ncceded to update the files
a8 802n a8 possible, making usc of the rreliminary reports of the Stat.
Institute of Statisticas, The sectoral files can to completed first according
to two-digit Wranchus ~f the 181C, the product files »n the major 25 - 50
products, the cnterprisc files un the largest 100 unterprises.  The files
successively can r: extended taking into cunsideration bhoth the
availabilidy of the-data and the Kceds of the users. T T "

Table 1 of the sectnral files gives an nverview of the concentration of
the manufacturing industry as measured by thke number of estadlishments,
number of persons employed, and value added, according to 4 size-classes.

In addition, from time to time the share of the 3 and 5 largest enterprises

can be anaiyzed too, )

Table 2 indicates the major figures on owtput (gross value and value
addud) ard cm the factors of production (materiala, clectiricity used;
capital, investment, number of employees, by some components, wages and
salaries). All these data are available from “he annual reports of the

enterprises.

Table 3 shows 4 basic indicators (value added, persons employed,
capital, investment) broken down according to public and private enterriisecs,
Table 4 prevides data on the three large cities of the country (Ankara, Istanbul

Izmir) and the other loocalities. Thesc data are also available from the

current statistics.




The analysis *f the sectors' development cannot be basud, however,
merely orn available data At current prices, Tatl. 5 should contain index
numbers from data in ohysical urnits (a8 ir case of ¢lectricity used and
omployment) »r from data at conatant prices (18 1n case of the capital
8tock) cr calculated in a speni1il way (as in case of the production index
numbers ). Most «f thus: index rumbers are not avallable now but, in
addition to othur data, arc badly nceded for rr'*sduct‘wity measuromont and
analysis. In order to fill these gaps »f basic informatiol, ->n industrial
developmet, «<fforts should be strengthered (sec nex® section).

The product filus wccording te Tatle 4 present simplified product
balances: 1ata on production, import, stiyck, export and domestic uses.
The lack of consistuncy between the production and foreign trade figuron'.lv

shouli he¢ rectified 18 scon as possible. .

The suggest:d cnterprise files (sev Tublc 7) comprise the major data or
output and facturs <f production (like lable 2 on suctors) aad later on can
be supplemented with other data on foreign trade, finance, ctc.

P

For the management and the operational activities of the Inddstrial
Department, bedide the hasic statistical data on the Turkish industry, data
and information of nther typca arc also necded. iistadblishment of an
Information Unit in the Department - attached to one of the Sections (.q,.g.
to IRI-Section) - is recommended in order to ensure combletenuu and botter
communication,

A .
- -

-«
The first task of this Information Unit should be thc rogistration of

all documents with relevant informatio . .on industrial development in Turkey
and abroad, All publications, interim rcports and working materials are
to be registered whether prepared in the Jepartment and the Ministry or
received from other institutionsg. After registration the documents oan be
kept in the receiving Section but the Information Unit ehould prepare and

circulate cach month an innotated list of these doouments. The gnnotations

should indicate the oharacter of the documents and the types of information
included.




The sccond task of the Information Unit 18 to collect all relevant

documents. These shoull includes

statistical bullutins, y-arbouks, both turkish -nd international
(uN, 11O, UNTS 0, PCW, "CAFT, OWCD, B¢ te.s),

- special statistical publicaticnsg on irdurtry (..g. the scrics Growth

of World Industry, th: Profilus of Marufacturing scrivs of the UNTDC);

- documents of the Utate Planning Uffice ( .anual programmes, medium ~
and long-term plans; annual and interim reperts on the mplementation

of plare; opininn surveys of enturpriscs);

- reports, studivs, analyses preparcd by this or other Departments of

the Ministry;

= Surveys, rvports, studivs, analyses prepircd by the State Planning
Uffice, State Institute of Statistics, Jther natitnal authoritics as
well as by irntcrnational organizations (iny UNIDU, ILO, UNESCO, ECE,
TCAFE, OECD, W7C .te.).

The inturnational organizations usually hav. and send froe of charge
cumulative liste of publications. These might help to complete the
documunts of the Unit retrospectively.,

INPROVIMENTS OF INDUSTRIAL ST.TISTICS AND ANALYSIS

In order to improve statistics and mnalysis of industrial dsvelopment,
the cooperation and the joint offorts of the Ministry, the State Planning
Office and the State Institute of Statistice should be strengthened.
Agreements of those institutions resulted in the climination of a number of
ovorlapping activities and in increasing the consistency of the statistiocal
data from different sources. A8 far as basic statistice is ooncerned, at

the present time further improvements ar. necessary in order to:

- to inorease the coverage of the data rcported;

- to inorecase the roliability of the data reported;

= to shorton the length of time necded for processing and
editing the data;
tc provide production and other index numbors.
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With the aim to i1ncroasce the coverage of the annual reports of the
enterprisce, the ctligatory usc 5f the registration code-numbers in all
official letters his been suggested in Chapter 3. Thie can help to identify

and supplement the missing rogistrations.

In erder t: increase the roliability f the Jdata reported by the
enterprises, cxtenelve tr.ining 1ctivitics muy be recommended for the
statisticians ©f the unterprises. It is werthwhile % consider the intro-
duction of a titl. "qualificd statistician” £ r persons attcnding the courses

and passing cxiaminition. ’his might stimulat  participation.

The length Of time noeded for processing and cditing the consus data
and the annual roperts of the cnturprises depends to large extent on the
number and qualifications f staff cngag:: in this work, on the organizaticn
of work and tho availability of computor facilities. According to the new
arrangements the State Institute of Statistics takes ruspongibility for the
whole procedure and they should be nsked to make use of all possibilities
of saving time rugarding .ach of the factors meniioned above, in particular

regarding availability <f computer's capacity for industrial statistics.

The Industrial Division of thc State Institutc of Stutistics as a rule
preparcs summary tabloes on the preliminary data of the cunsus as well as |
those of th: annual roports. Besidc the State Planning Offioc thesc
preliminary data should bc provided to the Ministry(IRI Scction of the
Industrial Department) as well.

The Industrial Divieion of the State Instituto of Statistics is making
preparations to caloulatc quarterly production index numbers acsording to
the recommendations of the U.N. Statistical Officc. The Ministry should

communicate officially its intercst in and the importance attributed to this
initiative and ask for specding up the studies, cxporimental computations

and the finalization of the .nethodology.

Further actions arc ncoded to cnsure tho consistency with the labour
input data cnabling the measurement of changes in productivity. Taking into
account the rapid changus in prices, increasing nced is felt to disaggrogate




the offects of volume and pri thangees by help of price index numbers -n
major groups of iniustrinl projucts. rer the measurcment of changes in
capital intensity, cpltal/cuatput and inv.strment retico, price and vclum.

index numburs un stuck and formation f capital oare noode 4 tao,

Tstablishment 5f 1 ;. rmanent committ. . “"Iniustrial Statistics and
analysis" scoms to be uscful. It should inelide roprisentatives 5f the
Ministry, th. Stat. Planring Uffic. :nd the 5tat Ingtitut.e of Statistice,
This Committc. should st Frivritics and drift o programme, support and follow
up the imgplomentation resarding both the improvements in basic statistics as
Buggested above and the o velspment f irndustriag nilyels as sutlined in

the following fuw paragraphs.,

The State Planning Uffice 18 now th. place where most nnlyses on
industrisl development are being prepared. 'h-3. studics Berve as basis for
evaluating the realizatisn of pruevious pliwns, 18 woll s for setting new
targets on the growth of industry. T.¢ mojer conclusions »f  these studics
will be publishcd in the officinl documents on the annunl programmes, medium~
and long-term plans. Same stulies will bo. sent to the ~ her nuthoritivs

A8 part of an cxchange of working materils. This course should be pursued.

The State Plwning Office often makus us. of its special enterprise
opinion surveys, primarily in the annual and interim reports.  Enterpriscs
will be asked regularly about the wnticipated chunges in the business cycle
and the expected changes in output, employment, investmont. This method
could be cxtended to estimites on the actual changes of thaae indicators
(as well as to some other questions of strategic importance). Since most
probably the systomutic calcilation of production index numbers and different
deflators by industrial branches will take somc time, this simplified method
(of coursc with same margin of crror) might help to surmount the temporary
difficulties of lack of data.

Both the Stats Institute of Statiatics and the Ministry o Industry and
Technology are going to increase their activities on industrial analysis.

These are proper intentione since both institutions have spocial skills in

the field and special aceds for such analysis. it thc same time some
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coordinati-n of thee: offorts 18 nivisable,  While the State lnstitute of
Statistics coull o mere onged 1n analysis roquiring o wide data basis,
conpected with computurized proc. welng t the ontorpriscve’ report, -
analysce < f technical progrees, facters f growth, spucialization, foreign
relgtiors ot'. whero kKnowle foo - ongincering ani the actual situation of
the fact ries, wxperPlonce in monitoering industrial fevelopment are indigpen-
8:bly, shoult be more the coneern of the Ministry of Industry and Technclogy.
In the Industriil Dopartment - f the Ministry first of all the IRI Section,
Seetoral Ctudics andi the Information Unit are or coull be prepared for such
activities, with roosard to their apeciil field 11l Scetions should be
cncouraged - inl assistoed by the Dats Bank, the Information Uni . ad some

training wtivitics.

The situation ©f an cconomy 1t 1 given time, 1ts development during the
past period, the srowth rate characteristic thercof and the structural changes
can all be pr perly -valuated wrnly orn the basis of international comparisons.
With respect to design ind shape future development, the study of the situation,
the structury, past rucords ani projections of the more advanced countries
seoms to he similarly important. “aturally, national plans cannot be outlined
merely on basis . f inturnational inalogics. Planning consists, cssentially,
of finding where and how the country shoull deviate from general development
trends due to the spocial cndowments, cnvironment. Nevortheless, international
comparisons and analogi:s rvnder significant contributions to adequate
evaluation and planning of industrial development, and therefore, more

actions aro reccommendod in this dircction.

First, ratcs of growth may be comparcd where the differcnces in methods
of national statistics can gcnerally be neglected. Secoondly, comparisons
of themttern of the cconomy and the industry are suggested. Tho use of
data in phyeical units is to bc preforrud but is rather limited. Though
value indioators, as e.g value “dded by branches characteriging the sectoral
pattern of the industry, are influenced also by the relative prices different

in the various countrics thoy still oan be compared and evaluated. Then,

ocomparisoms on the rclative level of output, productivity, investment eto.
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are¢ suggust.d which usually require more sophisticated techniques,
Fxpurivncou *f rcsearch insti utes 8 well 18 of int.rnational organizations
vngaged in such ~ctivitios (w8 g WE. enn b f great help for starting
this type ~f nalyscs.

48 for the t.pice f analys.s and ftuiive, t .81d: the usual general
avaluation of industrial dvvelopment, 1t 1oast throe sverall themes, and
scctoral studies might be recomm nicd. The . verall themes are a8 fHllows:
concentration of the industry, s storil patt.rn -f the industry, factors
of industrinl ercwth.

The analysis of the concentration f the industry can bu baised partly
on Table 1 of the branch files (Sue annex I[11) with inta by esetabiishment
size-classus, partly or the calrdatin f th. shares of the J wnd 5 largest
firme of the branchus ind on rel-tive rroductivity, capital intensity and
other indicaturs by size-claasus. Alvuy comparative international data are

available on 2 number Hf countrics.

Thy sectoral pattern of the industry can be investignted first of all
by the shares of branches in gross output, vilue added, vmployment, capital,
investment, forcvign trade cte. at 4ifferoent point of time. Then rates
of growth and changus in pattorn may e compar.d. Agiin, A number of
studics with internationn) comparwons (including 17 studies) arc availableo.
These ocan serve s bisis for wvaluating the specific features of  the
Turkish industry gainst the "normal pattern" (corresponding to a given
level of per capita GDP and sizc of population). Finally, analysis of
the prospeots ind optimalization of the suctopal pattern of the Turkish

industry may be initiated.

The growth factors studics may attempt to iduntify - qualitatively
and quantitatively - the major factor ocontributions to the development of
tho Turkish industry. First, the rol. of increase in amployment and labour
productivity, in capital, capital intensity, tctal factor input and total
factor productivity should be analyzed. Then the contributions of the
different branohes, of the changes in the pattorn of the industry and of the
economies of soale could be investigated. Finaily, usc of more sophistiocatod
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econometrioal muthods and international comparisons are suggosted.

The suotoral studies may cover the topics and use the methods
suggestod above but more attention should be paid in these cases to the
analysis of market and domand as woll as of level and progress of teohmology,
- Poth not only in a national dbut also in inteurnational contoxt.

LY

.o
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ORGANIZATIONAL UNITS uliD MaIN WCTIVITIES OF THL INDUSTRIAL DEPARTMENT

vision, 3ection

Main activitivs 2t th. present time

Related to ~urrcnt work / Future - oriented

Entorprises and
Foreign Tradc

11. Enterpriscs

12. Industrial Rugistration
and Inventory (IRI)

13. Fereign Trade

14. Industrial Products’

15, Ircn and Steel

16. Common Markct

Sectoral Development

21. Mtcmotive Industry

22. Foreign Relatdons

23. Seotoral 8tudies (to be
developed) C

24, State Boonomic Enterprisel ‘

Figanoe and Administration

Surveying industrial development,advice
coordination

Registration »f firms
Collecting, rovising and
processing ~f th: firms'
annual reports (SIS takes over)-
Preparine files on the firms' data by
tocnlities

Contrclling imports
(quotas, permits, customs
exemptions)

Export of (some) industrinal
products

Import permits - Suggestions for
developing domestic

production

- Reeearch and studies
on developing
technology and
preduction

Import permits

Representation of the Ministry in, drafting
reports for negotiations

Fostering import substitution (targets,
regulations, oontrol of implementaticn)

- Development of the
automotive industry

License and know-how agreements

Studies of the ourrent situation and
devolopment prcspects of sectors, primarily
those doalt with by Sections 21 and 22

= Bupervisicn, advice, cocordination
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Form No. 10

Report on Registrations

Report on Import Quotas and Permits
Report on Import Pormits on List 2

. Report on Import applications

annual Development of Seoctors
Comparative Data of the Firme of the 8eotor
Report on Licence and Know-how dgreements

- annual Report on Licence and Know-how igreements

Production .of the SEE's
Report on the Investment of the SEE's

Registration of Import Quotas and Fermits
Registration of Import Permits on List 2
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Form No.4

Section: Industrial
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Products Period: 1974 .....Quard

Report on Import Applications

Number of Applications Fxpertise given
Sector -
came in wont out positive negative
A
B
A
B
A
Total B
C

A = in the quarter reported;
C = in the previous year.

B = from the beginning of the year;
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Section:

- 28 -

Period: 1974

Annual ileport on License and Xnow-how Agreements

Sector. o B.O‘Ol’. .e TSUO‘OP. e “otoro . ol

Total

l.umber of applications
coming 1n
went out
approved

Number of applications when
the share of foreign
capital was:

0

1-25
26 ~ 49
50 -

Number of applications
concerning
~ on-going production
- production to be
devel oped

ew agreement applications
Agreement extension application

o

Applications by period covered
3} years
4-5 "
6~10 "
11 - n

Costs of transfer according to
the agreements (1000:)
a) Know-how - initial
-~ annual
b) Royalty - initial
~ annual
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Table

Table
Tadle
Table
Tadle
Table
Table
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Besic Klements of the Data Bank

Mumbder of establishments, persons employed and value
added by establishment-sizes.

Output and factors of production.
Fublic and private enterprises.
Regional data.

Index numbers of sectoral development.
Data on major products.

Data on major enterprises. ,
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APPENDIX 1

otion Planning Syst.m

The following refers tu 1 ,_uduction planning . yatem. It should not,
however, be regarded as a rocommendation for immediate implementation by
the Ministry. Rathor this ur a similyr ays+.m mas *e considerea for
sventurl implementation following progress along the lines rucommended in
the body of this report,

The Production Planning System should be run by the planners of
Production Section and nuw POMIS - Section which will be proposed in chapter
Te  The system is divided in this report into four parts:

1) estimation of regional or provincial demands

2) allocation of production targets for plants

3) plan monthly targets for imports and usage of the most important
raw materials cor products like 1iron and steel

4) study the capacity requirements for following years

Tasks 1 and 2 would bu preformed omce 2 year, for example in September.
The yearly produotion targets would he delivered to firms, whioh make
monthly production plans bagsed on yearly targ.ts of liinistry and send
to Production Seotion, Subsequently, task three could be performed and
task four at scme later datc in the spring. The icmand of final or
consumer products in the whole country should be equal to that in the
plans of 3PO, Its rogional distribution can be calculated using statistical
estimates of the distributions of previous year, The regional demand of
semi-finished produots and raw materials deppnds on the regional allocation
of production of final oconsumer produots, The allocation of production
targets for plants or firms can be made manually or By a linear programming
model. The idea is that we use those plants and firme whose production and
transportation ocosts are smallest, taking into acoount the regional
distridution of demand, mport and export jargets of SPO and ocapacity
comstraints of plants. It can be defined as the miniwum amount of produotion
for pPlants of Jodeveloped provinoes in order to maintain a suffioient level
of employment.




The planners sk uii know how much acmi-finished products and raw
materials arc noetod 1r an average Flant in order to produce a unit of
final product, Uain,: these co—afficionts ant regsional allocation of final
products f-und above, tne ;lanners an cal . . te ty computer the rugional
demand .f scmi-finished ;roducts ' i ram mat.rials, Import ind erport
targete ire sought nco again from th ;lans ~f SPu, Then, the
productisn ot semi-finished producte and raw matorials in plants can be
planned using linenr IT gramming 8 merti ned in conncetion with produotion
planning . f final ;r-du-te it ve.

after receiving their yearly production targets of final, semi-
firished products and raw materials from Production Scvetion the firme nay
sct their monthly producti: targets using the iata for previous years.
They send thuse monthly plans to the Produetion Section using uniform
] reports. Thesc reports 1lsc contain iata about capacity and production
costs which are r.eict in planning, The firms may 1lso comment, if it ig
impossi®le that tho yuarly targets can be ruachud,

Planners »f the Miristry may mak. some ad justments to the allocatiom
of productinn 1ccurding to these notes. These plans of firme should de
checked and thun roports calculated f r monthly requirements of

- imports
- iron and steel
- fuels

- energy

other oritical resources and

raw matorials.

The Ministry reccives Wy these reports early imdications of future

troubles. On this basis they may plan how those requirements oan be
satisfied most cconbmically,

Through to the five year plan of SPO, the Ministry knows future production
roquirements. It is useful ta study when and where the new productios
capacity will e neceded. This oan Pe emtimated im the samo vy a8 the
Yecrly production targets cof the firme, whioch are deseribed above,
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Thete ar. cstimat. i resional Avmands of products, taking intc account
oxport and import targcta. By uming an allocation model, capacitive

oan bu studivd te fctormined th Recessary lovils and 1onasion in opder
to satisfy the iumari as ~hoaply aa poamiblo, This stuly can bhe carried
out for un.: or mor. periods in the futgre., It helps 1o 1ocate require-
monts of invistments in th. industry ard t.lla wher. apd whun the demand
of products and raw mat.rials cr:ated by thos. invistments will cximt,
These¢ investmunts may Pe realized 8y private op public sectors, It is
usaful also to privaty firms to know the wfficial ustimates of future need
of investments in production,

tio optrolli gtum

If every firm producus as much s thuy have promised then the whole
national voonomy would reach the targots of SPO and no more control is
needed. But for many rcasons the firms r. not abl: tn realige their
targets, so they should inform the Government as eirly as possiblce about
delays and other deviations, They should send to the Production Section:

- change anncunocumunts comocrning their monthly plans or

= regular ruports on how much they hawe produccd and other
data dcfired in the pr duction report,

Change announcements should be mad. only if the changes are very
large oomparud with the plans. In thesc cascs the production plan should
be revisud. Corrueponding changus wouid B¢ made in the files of Data
Bank. Realised production reports should be mado approximately four times
A )oar including data from the last throe morths,

Using thesc data, planners oould make monitoring lists Wy computer
of production for all products and raw matorials which are takem into this
monitoriag system. Thes: monitoring lists oconsist of the following data




=~ monthly production of two pPrevious years

~ moB%hly produc‘ion plan of this year

- realized monthly production from the beginning cf this
year ,

- realized menthly 33les, purchased and own congsumption

from the teginning ~f ‘his year,

All these dat- are gradually introduced into the plans and
realized production reports and saved in the files of computer
or Data Dank,

Monitoring reports are conducted quarterly by summing up
the data of monituring lists. The reports concern every finiahed
product, semi-finished product and raw material which belong to

this system. The dats are

~ the originil monthly production plan

- the plan after <hanges

~ the realized production from the beginning of this year

- estimates for the futume monthly production to the end
of the year

~ the yearly production target of 5PO and the estimate of its |

realization.

The estimates for future monthly production can v Lamed on the
previous year production and production in the first parts of the
current year. This kind of report would also include important
exports, information needed ‘?y SPO and the Ministry,

Planning and Control Reporta of Firms

Previously it was mentioned that firme should make an anamal
production'planning report and a quarterly report of realized
production. The contents of these reports are divided into
three partc:

=~ capacity cheets

~ production sheets

=~ raw materials, fuels and energy sheets.




Data for the capacity shwe* ig yearly concerning five years
ahead. In all other shvets monthly dat, concerning activities only
next year is requested. Tho onergy section of that gheet may be
deleted because its information concerns the Ministry of Lnergy
and Natural liesources, However, it is more practical if the
Ministry of Industry collects this data and gends the appropriate
reports to the Ministry of wnergy and Natural ilesources,

The capaci.y sheet consists of the following data about each
product for the next five years:

¥

~ upper bound of production
- lower bound of production
~ production costs per unit,

The upper bound of production tells what the maximum capacity will
be in the future. The lower bound of production 18 the firm's estimate
of the minimal level »f activity to avoid bankruptcy. Produotion coats
include the costs of raw miterials, madhlnea, electricity and wages of
production workers. Data in this sheet are needed by pLlanners in the
Ministry for their allocation model.

Production sheet consists of the following monthly eatimates about
each product:

~ stock in the beginning of the month
~ production
- deliveries
~ OWn usage
~ domestic sales
~ exports and finally
- 8tock at the end of the next year,

The raw materials, fuek and snergy sheet includes:

- stock in the beginning of the month
~ supplements of the sotck

- own production

- domestic purchases

- imports




- own consumption and finally

- stock at the end of the next year.

The report of realizaed production has two parts:

- the production sheet and
- the raw materials, fuels and energy cheet.

Data concerns only realigzed figures from their last morths
i corresponding to the planning phase. It is useful that the
; plants and firme make these kinds of budgets and their control
reports fOr their own management. It is a small extra job to
send similar report to the Ministry of Industry. Planning by
'3 the Ministry based on this data would eliminate bottle-necks of
' production and increase cffectiveness. '

.
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Allocation Model

The purpose of the Allocation Model is to assist in production
planning., Its optimal sclution would deal with each product
separately. Prcduction and transportation costs can be minimized,
taking into account distribution of demand, targets for exports

and imports, and plant capacity.

If required, the plans made by planners may differ from the
optimal sclution, butl then it is easy tn calculate the cost of the
difference and judge its cost-benefit ratio. ''he solution of

Allocation Yodel concerning a product includes

amount of production in each plunt
- amount of imports or expcrts in each harbour
transportation plans from
- plants to provinces and harbours
- harbours to¢ provinces

costs of production and tremsportation.

From this data planned production is the most important

information required. It indic:tes how production targeis
established by 3PO for the whole country should be allocatad for
plants and firms, For this reason the model is referred to as an
Allocation Model. The transportation plan found is a secondary
result of the model. It is not used in the planning system but
we cannot allocate production targets without calculating it.
Another important result involves the shadow-prices of prcduction
bounde of ithe plants, Where the shadow-prices against upper
bounds are high, the capacity of the plant should be increased
‘nd if they are close to the lower bounds of production then these
bounds should be deleted if possible.
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The Allocation Yodel needs the following input data:

- demand in each province

- targets of imports or exports

= upper and lowsr bounds cf production in plants

- production -osts 1in plants per unit

- transportatior. costs betwsen plants, centres of provisces
and harbours

stevedoring costs 1n harbours.

The method for estimating demand has already been described.
Import and export tarzets are received from SPO and upper and lower
bounds are set from the firme®' capacity sheets as are production
costs, Transportation anl stevedoring costs shculd be estimsted
! by the planners in the Ministry. This is a traneportation type

of linear programming model, It can be solved by general purpose
linear programming code or a tast special alorithm can be devised
for this problem,

. The new computer of the Middle Zast Technical University will
be suitable for solving this model. It 1s advisable to make a
i prograsmme consisting of
- an input prozramme (:iartran)
~ & solution programme (Simplex code)

- an output programms (Fortran)

by which allocation problems of all important products can be
solved in turn without any extra programming.

Sometimes, the optimal solution of the model cannot be found.
The reason might be that the firms have proposed lower bounds o'

production which are too high in order to receive enough work,
The planners may then study the shadow-prices of lower bounds
and delete those bounds which are highest. Theoptimal solutiom
may be reached.




grerptions Research Projects of the ir ups of TIndustry

The former allocation mo:cl wan legigmed to i+ 18 simple as
possible 80 that the data requirements will be small and solution
time short. The most important simplification was that models of
different products have been separated from each other. therefore,
the results of the Allocation Model may be too optimistic., There
are many constraints in plant capacities and supplements of semi-
finished products .nd raw materials, which are not taken inte
account. The planners should know industrial firms, so well that
they can correct constraints o the Yodel and solve 1t again if the
proposals are unrealistic. The above explanation is one reason
for development of mathematical models for groups of industry.
Other reasons are that the proposals found by operations research
models will be valuable:

= in advising the management of firms how they should run
their plants in order to be efficient
in designing rationalization of plants by showing which
faotories are profitable and which not
in seeking the most economical product mix of the plants, and
in planning investments of the groups of industry.

The models of each industry group will be unique. Individual
wodels should be developed for textiles, iron and steel, petroleum
refining, mining etc. Thess should be built into a programme
package comsisting of:

- an input programme
~ a linear programming solution algorithem
- an output programme

which can be used repeatedly in different kinds of opsrations
research and planning problems of industry.
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A detailed description of these models cannot be given because
they differ from each other (one example 1s 1included)., But the

main result »~f their op'imil solition shoula consist of, for example,

the following yearly dat..

- sales cf fina. and semi-finished product:
- their stocks and production amounts

- requirements of raw materials

- the usage hours of different f-ctories

- free capacities of factories,and

~ total production costs.

In investment planning, a model 1is defined, according to each
Md1n in estment alternative concernimng the sise and location of
a new factory. Then the models are solved und the most economiocal
alternative 1s selected (where the production costs estimated by
the model and annuity of invesiment costs summed up are smallsst).
In these linear programming models of the industry groups are
needed e,g. the following type of input data:

- forecasts of sales concerning every product

- production costs per unit in every factory

- transportation costs

- prices of products and riw materials

- need of raw materials to produce one unit of fisal product
- wvelocities of production in factories

- number of working hours in factories, and

- bounds in supply of raw miterials.

The objective function which should be maximised comsists of the
value of sales less the costs of production, transportatioa aad
raw materials.

Data requirements are large and therefore working committess
should be established, including planners or operatiens researchers
and industiry representatives. The representatives of fires
are the main source of input information and they may later om
advise their own company on how to develop a model for their firm.

R
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APPENDIX 11

tica ) ion of Allocation Model

This allocation model concerns import, export, production and
sa.e8 of only one product in turns taking into account all significant

plants, harbcurs and oonsumption areas in Turkey.

Li__Indezes
1 = plant or factory (i = 1,...,I)
J-mbo“r (J - 1.0.0.J)

8 = consumption area or province (n = 1,...,N)

g. Decision Yariables

xi = production and delivery from stock in plant i
uJ = imports into harbour j

VJ = exports through harbour j

’13. transportation from plant 1 to harbour j
Yin® transportation from plant i to province n
’jn- transportation from harbour j to province n

8 = total costs

s Iﬁﬂt Data

“ = demand of produot in province n

!1,51 = low:r and upper limits of production capacity and stooks in
plant i

& = target volume of imports
= target volume of exports
f'i = production coste in plant i
‘J = import costs imn harbour
lJ = export costs in harbour j
c“ = transportetion oosts from plant i to harbour j
%n " iransportation costs from plant { to province n
n = transportation costs from harbour j to province n
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Comment: The following inequativ~s should be satisfied im this model:

1 N | N
-t-’i‘-\? an+e--.‘f’3‘

“ta1  “mm -1

x

4_-. [gmula of Allocation Model

4.1. Objective function to be minimiged

I 1 J
min z =<

J J
e Cpmen. —
. fix +>j;1 33“3* / _ hJ.vj+ - ‘3:1 oij’i,j

I N

J N

<X o, ¥, +.7 ;c y
- S:T-l in Tin C4gy Jn “Jn

4.2, Demand equations
;yin*; yjn-dn 'n.l'ooc"
4.3. Export equations

I

El yiJ - VJ| j = l'c'c'J “
3=

V., = @
I=1 3

4.4, Import equasions

i yjn - “j 1 J = l't-o'J and

nal




4.9. Production and stook equations

J N
% '11 *anl y‘n - ‘i' i liseey 1

4.6. Capacity and stock bounds
l“ xlé bi ’ * - 1'-00 I
4.7. Bolving the model

The model is easily solvadle by the new machine of M.E.T.U. if
e following total 1+ 2J< N «f 1000,
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APPENDIX  I11

Lren Minjng Node]

1o Indexes

1 = sources or mines (i = 1,..., I) (I = 17)
J = factories (J = lyeeay J) (3= 3)
n = impurities (n=lyieey N) (N = 11)

2 Decision variables

Xy = transportation amount of iron ore (s 0)
¥{ = smount of mining of iron ore (e O)

3y - production of pure iron (&« 9)

pj = Permitted amount of impurities (< 0)

u

value added of iron production

3. Input data

dj = maximum production capacity of iron (%)

8, = supplies of iron ores (t)

04" transportation ocogts of iron ores (TL/+)

8 = contents of iron in iron orea (. per 100)

b, = oontents of impurities in iron ores (% per 100)

®, = upper limit of impurities compared with produotion of iyem
(% per 100)
fJ = net selling prices of iron (TL/t) and

q; = mining coste (TL/t)

4 Formis

4.1, Objeotive funotion

J 1
"'”'%3 Py &y =2 t 15 %1y "}:: 9y ¥y

isl Jul -1




4.2, Eguations of souroes

b 3
tl 11-11 * i.l.ooo.I

4. ). Dguations of factories

4.3.1. Amount of Irom
it.l.i xij-"j .J-l'oo-'J

4.3.2. Amount of permitted impurities

.' .J -é;l bin xij - 'nJ 1) J - l'tcc' J L J
Ra l'oo.' N
4. 4. Bounds

4.4.1. Bounds of souroes

»

] 1 = 1'000' I

4.4.2. Dounds of factories

8 =4

[ J = 1'-00' J
1 ti

This model was designed together with Nr. Abdilbari Kosay,
Netallurgical Fngineer,Industrial Division of N,I and T.
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