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“hie Proface ontaang N1 : . ! NI ¥ T present ropare,

1

'his repert conwista of threc parte,  cart | Yagt re : i w1th
the problem »f lcoational istributy noof he tWwelr 07 0 e ta dony The mesber
countries, Fart 1 (Chapters ' ! 1 crrey witl devisie, ope 111 s hemos
cf co-opuration tased 1 th(se *wei/e pro o to, whabe bort I11 Creytere oo b '
provides a tuntative outline of the ins*1t tionuad arrancor - '8 under whor

effective co-operation ray te possitle.

The problem of locaticnal distributior 1 the twolve W proaects, which t pr
the subject mattor of Part 1, 18 onceptuali akir t the protlen ot efticlent
allocation f resources under comnstraints, with lccation i space s a urther
variablc 1n the syeteir. Therc i: a ttandart body ot mathematical pr gramring
techniques and computational alpcrithrms whist an often be .3¢i t¢ tandle such
protlems, FEvidently, severe limita ions of dati did nct wllow the 2xperts 1o use
these techniguu: of analysis and they nad t take rescrt to sota alternative
"rough-and-ready" mecthod to tackle this probiem. ‘mile thoir appreach has some
novelty, it is based on very limited informution and 18 cnaractuerized by a somewhat

ad-hoc procedure. Conscquently, the resulting sclution tc the protlom presented

in Part 1 of this report, cannot te considered opcrational. Indeed 1t 1. not

even clear that more uscful results can be cbitained by following thas approach
further. Rather than further ol corzting ho particular approach suggested by
th. experts, it may be morc worthwhii. to procecd ilong the more conventional line

of analysis 2nd develop the required data basc for that,

The analysis presented in Parts I1 wnd 1II cf this report s relatively
indapendent of the particular approach :uggested in Part I, The analysis in thess
parts is largely factual, though the lack of information often forces the cxperta
to use impressionistic data and rcstrict their "nalysis tc a somewhat general level
without being too specific. Nevertheless, Part Il of the report succeuds in
presenting a comprehensivc picture of the twelv: onginecring industries, drawing
on all previous studies and field surveys., This could providc a valuablo starting
point for discussions as well as for taking practical steps towards RCD co-

operation in the arca of engineering industrics. Part IIT which deals with the
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v grop siny the cr1t o1 top distrs ction U e Loy ongihaering projects
waong Che T artrres, tre Rt 4 0 U Ke ant e seecunt the unsatisfactory
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Yoot rion crding v Wk e pre e tE e
atry b D o winee W o bovadae udded
L orty oo ol g
Pota. surthor,
frstritntyo L Lowa y ot prrounas of
R Y bty ot 0 thaar oot bty oan b feompctitiveness on
the internsty b skt 1 4 Long ro, T cerrespondlay, d1:ritution of progoote
will vrooad Vottern of mutaag oaxrbon rong o 0 s untries, of onmineoriny
vioodoy ot raw sty b e oprodacin nd viill vvor orosadt an shitrz in toodr
Voroagn trado owath ot poot ot te werkde therdt r ) s report proposes thet ti
astribtion o opregooto whiel sot1sfe 0tk coar riteri o oo ntlnod above, shoald
wiac ortiasty tw ther uxili ry eritort L Leocautaal b ot eeedo el b
to the procects nmng the morbe e countroes chould bt in poasonctlo b lanco,

b)  net savims an fercion oxchiineo shodd resalt i o cio country,

The projucts eon bo distributed cither in ons phrse 'r in twe, or scveral
phises,  In the ITatter cuse the distribution corriced cut myy balince ~ny over-
tllocation or under=-iiloeation of prey o to -~mong the moewber countries ccourring
in thc first phase, Tf, in spite of thet,  thoere 13 net on cqual shore of bencfits
wmong the member countriecs, gome schuwes [or compuns-tion h:ve te he worked out, The
prssibility of putting inte practice these criteria requires scveril prior conditions
to bte satisficl, s, 1 more comprechensiv. wiy of drafting tno multi-national
projects has te be fellowed, proper accounting prices have te be determined in
epder to curry out the socil cvrluition of projucts, int reincwstrial Lobloo feve

to be compiled and so on. The cexperts rocommend strongly w sct of rational criteria

for project distribution bised on such diet: because they leond to an optimal result

which will llow a.cih HCD Government t¢ awscertein more clearly the benefits and costs

of co-cpuri ting in RCT undcrtakings.

However, in case the RCD 18 not in -~ position te implement the relevant
recommendations, the report suggests proccooeding along 1 rather specicl method for
the 3ake of immediate action, This method can no doubt be furiher improved Ly

using a boetter ond firmer statistical bsasce than is zvailable 1t the moment,
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P ot raatat . o b ogr , uronor ot . RETES } ot

mphs c1e s that th o egporntionnd ; tothe twelve ppogee s aw linkea
wlth drodly Cexasting Cheine 0L 0 Cwrts t o ad o construction, tor

Sho verall Tove D o pueity Ll tr o 0 tn whiol ongacorin 2oct s he

t o be raaseds Tue te th preosent by 0 v dLp ont o e o 1oy windusir.,
the experts ~ume to the oonelusion that comcparo o couwld oncompan t L whiol
spectrum ~f pessibiliiti o - 8t rting vttt trde  rroagements ond parch ge
suarantecs for some goeds, then rringcionts in delivery of iraornedl cte goods

tnd compononts, sutcertrocting, divirion of work .nd spocizlizetion, and findliy
4p tojeint anvestuent oand sctting wp of Joint preduction serangement s, institutioneg,

vtce  The mairn recomuenditions rce as t liowe:

() T™c report on the dicacl  loctric lecometives for r.ilways in Jurkcy

13 sultabl. tor 0T joint producti.orn,  the ropert roeeerpende o lar o

Co—opereilenii Arriangenicrt btk oro arkey nd Pekistan starting with a soint
degign centre, nanuficture of conperonts for locerotives and th. production
of shooting locomotives.  The cu-operitionsl arringement can be cxtended to
the productien of prilwiy wagons or cguipment for railways an 2 joint study

on the clectrificstion of riilways wnong ~11 three 30 countries,

B} Tkis report proposcs that the preduction of mrine diescel cngines be

.

approved wooan 20T joint project, 1t clso propeses that wction should b
taken fer the stondardization of dies i cngines sand for the division of werk
among existing plants and projocts o Loantiin Ligh 10ocl of capacity
utilization nt competitive prices, It is further recommended that the
possibilitics for furthur co-operaticnul .rrangements in the production of
various componcnts of dicscl cnginc: nd the sub-contracting with other
specinlized firms for some parts for dies.l cengines be cxplored in grenter

dctail,

(¢) The UNIDO experts came to thoe conclusion that the RCT countries are

suitable for introducing thc production of' hydro, stew and g~s turbings,
goncrators, large transformers ond (ther cquipment necsssary for building
power stations. It is proposed in this study thnt 2 joint fernsibility

report for such preduction be preparcd after the three Governments declarc

their intcrest in this spherc,




fd’ This ropert fands th t the production f industrr bovalves and th
production of punps Lo ocompr o o ope tozother with pamps for the chemie o
industry o ro sultarle for co— porstindd rengem nts ooder the 0 art bBurpes

interpris. Solhilme,

oY Cther progeets auch e centrifiuges nd filtor: Yar Ak chero oLl industry
and th prodaction of boriors, proscurc voossols crd Stoom hoctiyy applloncees
arce largcly dircetcd towspds the domestic market and the trde rringementa
anong the RCD countries to balanece ¢xe s ¢ pasity o anst cxcoss doumand or
rocaasndeds  The production of (1l driilinye oouipr.rt 13 n ot rocomn rded for
the RCD region, wnile preductison © oil refining cquiprert can b includod an

future programme for producing cguapment for the chemioal industry.

(f) In addition to the twelve progects in the royort, further studics on th
¢8tablishment of co-operntional arrongesgnte in the production of wricul tural
michinery, mechine tools, Awtometive industry and vopicas mochinery for

proceasing industry -.r. proposcd,

Se In proposing n organizational structurce tor the 6D regisn suitabl  for the
proposcd co-operationnl arrangements, this report takes irte 2ccount thait its non

supra-national charzcter should be combincd with 1ts cffcctive functioning.

RCD has developed an organizational fr oancwork consis*ing mainly of inter-
Fovernmunt~l bodics whilc the regicnal non=govermment:l ~nd private business
institutions r¢ lagging behind, In the repert it is suggestod thit the cxisting
orgenization of RCD could be improved by strongthering the RCD Seeretariat with
technicel 8taff to meet the new tasks rogir ing distribution . f prjects and

co-uperation:tl aprr=ngemcnts,

The¢ report recommends further thnat the varicus brinches € engincering indusiry
bc organized within 1 rather floxitle structure reflecting the tochnical and
institutional peculiaritios and the stoges of prowth characterizing cach branch,

It encompasses: (a) tho RCD Jeint Purpose Bnterpris.s Schumc with suggestions for

its imprevement by enlarging its scop. to all co-operat:on~l aprangoaicnts,

(b)Y A Regional Board for the henwvy mechenical industry 78 a co-crdiniting nd

advisory board ~mong the large heavy cnginesring factories in the ICD countries,
This Rugionel Bonrd could be a proeliminary phasc in establishing the RCD Heavy
Mochanical C.rperation. (c¢) If an Q€D country decides t preparc - teosiiility

report for hcavy clectrical cquipmunt, it is proposed th.t - proparatory committo.
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urpese of the Stady

Lothe tein of 4 dec1sien node v the LOth Sessiorn of the ogionnl Planning
Toanerl ot the ROL, the MWD Secrotiri:t requested the SINTIG t0 prepare @ study on
fHeavy urineering cnd Tlectricsl Tiootry, The Secretlay Semernl of the ROD, hy
tetter of /8 Jduly Doy hid forwepded to N1 Heuaguartors, the tollowing Terns

1 Heference which had received the concurrence of all tio  ‘hree Guvernments

cmcermed, (sec Appendix 1, Annex T

[u ceordancs with this roguest, "NIDo Jendquarters Vienni, sent a high
crficialy Mre Wesk, in o dugust 1y, to dlooass fras osubpoot with the 0D 3ecretary
wmeral, A8 ¢ oresualt of steps taken wnd contocts maze, o Job Description for the
first ph.se o this scody was prep.rod.s In the fab Yes ription, woich was approved
v the three “overnrerts, the mein tocits of the study are icfined 3 follows

cAnnex I1i): -

ot

"Aoprepoere 3tagtes on the besis ot which the threc participeting
~ountrics: (Ipin, Pakist:n, i.rke, . decide on 1he locationzl
distrituticn. »f given progect  :nd or the mechanise tor uuitable
soesperatic: arrangements, A tornl Cousisting of the  eam lender,
an industrial cecomomist and Wdditicn- | censuitants as may be

required, is roJquested to: -

le estubliak criterin for mocrc=locaticn of industrier in
the nembtor countri o
cvrluate the viabtisitvy t 12 projects {(menticned in the
hacksround information) tron the standpoint of estiblishing
¢o=oper:tion:l rrangoeronts,
studv the me~hanisr and th. saatable orcanizatiosnal structure

tor co=operative arrangremento,




backasround to the Study

"Wo INIDM xperts with assignients for on. yenr, wrrived in Tihneran 1t the
end of September 1)70. Turing Ontober and the teginnine of Tovember thev firstly
made somc mninly fact-finding visits ‘¢ th. relevant Government aathoritics in
Iran, Fakiston -nd Turkey tc collect necussury statisticnl informaticn und other

dita for their study.

At the end of the first visit to thc l'emucr Countrics, on the request of the
Sceretary feneral of the RCD, the TUIDC Ixperts started immedintely to prepare the
Preliminary Ruport on Huswy Tngincering Industry in the RCD countrics. The report
wag submitted to the RCD l'inisterial Ccuncil held in Dicc.. in January 1971, In -
Joint Communiqué of the Ninisterial Council ¢f the 1HOD regarding the UNIDO Study
the following =t-tencnt was made:

“13, The Council rcviewed the progress of the study assigned to UNIDO

on the feasibility of establishing 1CD eavy Enginecring and Tlectrical

Corporation(s) in order to evolve an intcgrated approach whorever

practicable.  The Council noted that UNIDO had ppointed nn Exports

Group for this purpose which had 1lready submitted a prcliminary report.,

This report wae now under thh. consideration of the Member Governments.

The Council noted that UNID® would coupl cte this important study as soon

as possible,”

This Preliminary kepert is attached to this Final Repert. 4 lot of background

statistical infermations on the RCD countrics are there recordod,

The 3tudy of the TINIDO Experts wis partly affcected by *he mauin scope and tae
functions of the RCDH Secrcturiets The RCD is @ spocial kind of orpganization:
it is neither A multinationnl intograted ceonomic 2ren, nor a customs union or o
Cummon Market., The RPD 1s based on joint :ctions and ngreements in various ficlds

of economic and non-cconomic activities, d:cided in common by the thric Governments,

The RCD Secretariat is not o decisionemaking body in any problen or 1ssuc and docs

not have at its command 2 techniczl staff for analysing cconomic probtlems. Thercfore,
the UNIDO Teaum could not have ny subst-ntive counterparts in the RCD Secrctariat,
Yoreover, in contacting various .nstitutions and the offici~ls in ench 2CD country ,
the UNIDC Team came up against divergent cpinions, especially with regard to the
contents, methods, and perspectives fcr co-operation in leavy Ingincering Industry

in the RCD region., Althcough thess were mostly personnl opinions, they naeverthcless
nddea to the difficulties alrc.dy encounterid in devising proctical steps for

co-operation in leavy Ingineering Industry,




T fODodis stall o its inttind phase of deve Lopaont, dile rach work et fhe
povernment.l lavil has teen nnd 18 boive dono, the anductricl firme wnd businecs
orgcnizitions prrtievl.orly in tao privide soctor ro net oy omattieientl, invelocod
in the "ctivitios of tie o . ey e act cCnouphoanosonoct wath o ooels other,
turthoer there ro ono orenizotic s 1, pum' P01 st ther arr neonente to utord
jracticn]l co—cper~tion ot thao lorlly TH 1 osur improosion et oons businessmen
are o wirting for appreprict. oosures from o Mree Joveramonts to support  and
ctinulate treode throush 00T coerper tion,  Sonc of the existins £ oo1litics nd
recments uwaeng the 7D conntrics rof rding 1 joint entorpriscs ro reoaonacl.
nd suitible 0B o 3tarting point Sor co=oporcation, nuwcly the postulate of the
n.orly cquil flow of gends wone th 0D cowitrie , Mearly el Adictribution ot
e fits, cxchanpe wnd s21o of goods boeod noworld arkel nricer, wointenonee ot

quality uccording to internation:l vtaiard, rad 5o on.

I " oavedlatle deocuments wnd 1ote

‘ccordin; tc the Terms of Nefcerence and the Job Description, the MUNIDO Toar
should work on th¢ busiu f Foawibility icports for th twelve ~iove-tivntioned
projects, The Region:l Plinning Council of RCD centrusted the propar tior of those
Prcject Reports to the roloevant countries . fow yoors wo. In the becinning of
1371 only six "rojcct Reports were avilable for the iNILS Experts o well as one
"ensibility Keport. Turing the firct vicit te the ROD countrics, the UNIDO Toeom
collected some statistical publicitions on the Develepment Plone ter anch country,
datn 2nd technicnl documents for preiceois, and othor publications referring to
foreign investment wnd developrnent pelicic se Tho TNIDG Peanr hid also nccess te

cther pgencrnl studices und project reporis o Engincering wnd other Industries,

which were preparcd especitlly for U [.ose studics were mainl: preparcd by

Consultancy Firms in Pakistan, :nd hy Iranion Institutions. The UJNIDO Ixperts
collected some information and dat: in the Chrmburs of Commerce nnd Tndustry of
the RCD countries, in Industrisl Ranks and sone privete firms of cich country. The
Txperts alsc used viirious econoric .nd technicsl bocks, !N public~tinns ~nd

industrial profilecas,




In porticulwr tue following Proj.ct wportus woerpe rwe v 1l ble te th
INIDC Term: -

qitle Pregurod g

Locomotiver: urxey

Centrifuy .1 nd “peci:l “ilters for '

Chemiczl Industry

Diescl mgincs ~nd nesel ‘nrines for ™Marine Frkistain and ‘furkey

voilers, Pressure Vessels wnd ‘team e .ting

applicancaos

Joilers ). .rge size for Trid fower ‘totion "

echenical  quipment Turbines and /oupling

ysteu
In nddition, the ‘cport on "l'ower quipment :'1-nt', prep:red by
inistry of .conony, Iuperizl Qoverniient of Irin w>s available to
Ul Team,  T'his reasibility .cport contiins some data re rding
Projects o, 4 ind - lotatings lectricnl Aachinery - nd ‘Murbo-
generators,

“arkey

It should be poiate’d out thnt only three of the above project-reports can be
considered to be usual pre-feasibility reports, other lack vi.rious basic data such

1§ major value-ditna, nmount of investment, locitiona fuctors, etc,

lloweer, for the following projects fi:lling within the scope of !''lin. study,

no project reports viere available: -

No, Pitle GCountry to which it
was en%ru-tod

1. ™M1 Drilling “iquipuient Iran

24 Pumps and Compressors Turkay
3, Special Valves Iran

4e Punps for Cheuical Industry Pakistan
5 lotating “lectrical "achinery

o ran
and urbo-generator (steam Q:dsy} !

‘ron the beginning of 1)71 the UIIID ’xperts started looking for these project-
reports, at the [!CD Secretariat and »t the relevant Governments, while 2t the same
time they also started to search for soue other sources data regarding these projects
for complementary inform2:tion, The experts noticed that the ".CD regional "lanning
Council had discussions on the 12 projects (as 'ell as on some other projects)
during the 5th, 6th and 7th Jessicns of this Jody, held from 1966-7 up to the present

time,

.l.'( W< nerged these new projects in one project

with reapect to the above mentioned report on 'Power quipment Plant",




the ~ ' held regularly two uweetings yearly and the time schedule for the

preparition of the project report was contiauously bean, extended,

In such siturtion the Tear leuder asked urrently the () Secretariat to supply
the Team with thos  project-raports thot i :re 1ucking aid we ¢ entrusted to the
‘overnments for prepar~tion ihe +  ecrctariit sent a letter to each one of
the three couatries - Iran, Turkey ond | wkistan, - askins chen to fulfill their
bligitione “Annex I1!, D letter). .t the lnst meeting of the Committec on
[ndustry held ia nkera from 2 June to 1 July L71, Iren infornied that their
report will be finalizel und circulated in i .. “he [ndustrizl ommittec ~ccepted
Irwn's decision, T.ue, the experts had virtually no datc bosed on project-studies

tor those five projcerts,

purt of
the relevant data frerm other sources nnd cn the bacie o!f this they propose sluae
recomienditions for mo3t of the projecis, wut some of the conclusions are only
explnitory and li Lly tent-tive iu nnrture, 't was the intention of the ULID

Tean to #o deeper into the m tter wnd propose some prrctical lines of action for

cu-operationil arrangements, The nscijnment of consultancy f‘irms/speciw.lists had

been foreseen for th~t purpose.

The ' NID Tewu: Leader prepared the Terms of leference in ‘arch 1)71 which were
approved by the (I Tecreta int and tie i DP in Teheran {or the recruitment of
such expert-consultant (roups. 1t the s~me time, the UNIU: e realized that mnore
ample preparations were necessary and th.t conditions were not vet favourable for
taking immediate s'eps towards co-operatio.. ‘The agreement :n trade and other
economic polic' measures were not yet sufiiciently concrete. JAurther the overall
situation and some specific events taking place «t this time in the i(CD region
also affected the UNI™ in its ogreement to recruit experts-consultants or
consultancy firms. The 'MIDC "xperts were also oi’ the opinion that the appointment
of consultancy firus in establishing practical -o-operation in ileavy Industry would
be more useful and effective after considerition of this report bty the three
Governaentc s(ncerncde This approach is probably more practical in the present
stage of development of the [:CD countries and would contribute much more to the

success of their co-operational arrangeuent: in the longer-run.




4. Scope and .tructure of the jteport

This w:s the situation in which tie two .MIN “xperts had to do their best
to carry ou: nnd finalize their study on time. Tue problew of . co-operation
18 80 complex that it could not be tockled exhaustively from 11 possible el e
Jome aspects of co-operation inve just been wentioned but not sufficiently emphasised,
'lowever, 2 framework has bcen set up within which more det:iled works can be cairied
out. urther study and decisions should contribute to further practical
achievements and i.plementation of co-operation 1 :rrangements, Therefore, the
content of this report stresses the most essential pre-requisites which iorm the
basis for carrying forward the development progruame and the locational distribution
of the projects in Heavy Tndustry. -hese will include preparation of feasibility

reports for the regional project (Part I), setting up and starting the co-operational

arrangement amnong the 12 related projects (Part II), and the establishment of a

suitable organizational structure to m2intain the co-operation in “ngineering
Industry in the iiCD region (Part III). .ach Part contains the n~in conclusions

and recommendations regarding the problem with which it is concerned.

Fart I of the report deals with the rationalization of distribution of Meavy
Engineering projects. A rather complicated system of distribution had to be worked
out, because the problem has many complex diumensions. Various alternative
reconmendations and suggestions arc submitted, in order to implement the
distributional systen, and to adjust the organization of the CD Secretariat to

this new tasks which the distribution of projects necessarily irplins,

Part I of the report is divided into four cChapters. the “hapter 1 is a
general, conprehensive view of the whole problem of project distritution in the
RCD region. It illustrates the task of the NIDO Team in the relevant field, tie
objective situation of the projects; availability of data, the industrial pelicy
lines, the RCD co-cperation postulates, upon which the experts had to work: the
approach followed for tackling the distribution of projects, the main solutions
and recommendations, including the type of technical assistance that may be
requested from UNIDO in future work in this area.

The Chapter 2 deals with the criteria for distribution of projects, which
represents the core of the nnalysis, After outlining the framework within which
the analysis is to be carried out, this Chapter formulates the rules for singling
out the projects considered viable for distribution, as well as the rules for

distinguishing between ''pre-determined' and "discretionary' racrolocations of

v




rrogects, It 18 propused tiant the projects selrerted for distri ution viong the
countries ure to be allocted accor'in, to o .an eriterion for distribation
resting on the net 8ycial valus .dded created uy th- projects, le wuxili.ry
criteria for distribution are .13 pruoposed, in order to ke inte .ccount certain
postulates of ' co-operttion stiescod ' e erp soncerned, and s«
technological requireients -f linkaces ww.on: projects, In order te cope '1th the
posiilility that the distrib tion .0 projects 7y not eonsure Ly 1tself ecuitable

listribation ot benefits for some of ti: .‘wiber countries rt daing 1n the projects,

a mechinism for compens: tion h4s uldo been proposed,

‘hapter 3 illu.trates the nature dit~ ~nd inferation required 1n order to
npply thie r:tional criteria for distribution, The ..iin emphusis 1s laid on the
procedures fur draftins the multinstional projects, which «oreover will underg. an
eveluation for the 8:ke of .ultinationil distribution. “ince it is nrgued that
proper evaluation needs of 1 set of "accountins prices" in order to price correctly
the project-items, 2 method for calculating the accounting, prices in the ©7 recion
18 suggested, Other relevant aspects of the inform:tion base concern the
construction of inter-industry tnbles, special inve:tipgations on the utilization of
engineering capuacity in the ') engineering industries, ou the iuport content of the
en;ineering procucts reliuted to the projects beins Aistributed s well as on

transportation facilities and costs,

Chapter 4 contains an attempt tc distribute tlie engineering projects which
have been made available to tl.e experts. Tue to severe scurnity of nctual project
1ati and of other relevant stutistical informations, distribution criteria und
methods had to be devised in such - iy = ') suit the present level of informution
in this area, Tiis is no more than o 'wvecond-best" type of solution with respect

to the rational distribution syste. ulready proposed in “hapter 1.

Part IT of the report consists of four Chapters., —hapters » and 6 contain
explanations on the specific charaocteristics of the engineerin,. industry in
developed and developing countries and main features of the oen;sineering industry in
the CT region, The experts refer to the fact thot the encineering industry is

facing many problens common to most developing countries which have no tradition

or practice in co-operation. In addition, they include = short investigation into

the underutilization of existing capacity which is one of the major problens
facing the eniineering industry, particularly with respect to sever:l newly
established engineering plants, It was necessary to refer to the existing capacity
of the engineering industry as it .trongly influence: the co~operational arrangements

among the twelve projects,




o the ert opton r the caperta ev {4t “he - atabnlaty o the
tuo ,vve ¥ ject g the atavigs ynt o f sat b alivig RS A A R R re ngeent,
@Y e ety iy e e o the et s Wl L ased ape
procantod wogah b o b awen o3 v duaiga b iro s e and technic |
findin, s an. nedla vone of the (e e raperi ey, Y othas, projerts | iokine
Licuignt by ma, 1.6, Pre et reperts T Yl aaperts L hare Larxet atady withar
the 0 res1o e pouchly et te s e ralavnt L pkct, technic ]l und 1nvestment
Ao reprding these project o, by, Choar et s nel e tn tepms !
CO=IPPration: ]l rridg enent 1y . wongy b rele ot g Festione N pecoer, cend 1) ons

8lie, e,

'n nalystn: the antalit o of © e Lreects for comope tioacl oapr Ligemen: ot
exnerts storted maanly froe the technica. ad econonic b ri terrdtice f th
projects and procecies to whit 1r wor. convanient n- feasitd: 4. . wilize for

co- operntionil srran,enent 1n the «  coantri. s,

The experts found that the rijcrity of t.e prcjects re suitable for co-
operaticn, such co-oper=tion can take virious forms .ovae fPror the trade arrangements

and purchoge uarintees t¢ 10i1nt 1pvestaents wd joint precaction of goods,

“valuation of thesc twelve projectii lev tiie experts to the conclusion th.t
there are 1 few other i1ndustri 4 f1elds :loc suitable for = co~opurational
irrangeent which are reliate? to the twelve projects wnd tc the enceral framework
for co-operation 1n - " regaon, Thev 1adicite i1n Shapter 8 sone specific
branchee of the cngineerin, industry that .re 2lso sultuvic for a co-operiitional

arrungement among vhe 1) countries,

At the end of Chupter ) the main conclusicns and recommenda‘ions regarding the

cc-operitional arrangement amon, the twelve projects are swmiarised.

Chapter 1 belonging to Part 11 f the report contains a short explanation of
the factors affecting the or anisational structure of €D, In Chapter 11 the
experts expliin and illustrate the present structure of CD and its relevant
historical experiences. The experty also e.phasisze the gap that exists in
creanisational structure of the !C0D: ot the inter-governmentul leve!, 'iCl
institutions are bein; developed to Iacilitate co-operation uut at the non-
govermmental i.e, private business level, hardly any co-operational efforts
yet visibdble.

v




Tt next tw haptora o nd L3 osuat ble o1y niz tion:l structure for
Co=cperaty to1a goussed,  "he focoors which tre cricially Luport:ant for r~ny
st rer a1zt nng oatrudture. o hirndyr g e 1 Spuoas e ontext of each o
¢Coentro TP st 00 s e e s T WU o e oY T experis
copbrszen Lh arc o etor s np oreec thno R S NS & wibionad structare
cdt vl a s i ot dhe mmitial or Laizaoned Torn f tis present
rrnyerent o e eXne ety e ot T ‘ S tevrn, the exrating orsinization
! ., oartvodariy the ooron g Vel ol Toreeres ar saduscore and tae Joint
urpoge mterpry e chotr o Tue cxjec.e then ails o e arcposs for vari ws croupo
tonianees s sectors siablt echomes o replon 1oovzonication fuch as atg1onal
Ssocraiior op uoaducers, virious reoionsd ocaps o (o itiee. Inelicating its
“action nd the possibiicot, oo further unprovenent and exransion. ‘or startiag
nt alutaning ¢ —operation in the engincering 1ndustry noay wdditional facters
ire necess.ury, and in this stuay @ few 7 them e mertioned, such as standoardization,

lIrcense.; desiyms, cte,

ln the 118t ‘hapter the sxperte put forward their tent.tive viewr .n the
Jupporting institutions which ure tikely ic ve usporiant for successful co-operation
.n the ¢nrireering irdusiry, such s the Yunkine cystems, souwe co--ordination in
planning ani econoric volicies, devcloeprernt of rese:rch and trainin,;, and so on.

‘hey capwure iove of the relevant dinme.usicns f5r o congrenial environwent for industrial
y Y

oredti in thic region.

AVey woi el
the experte would like to express their thanks to all those in the 0D
ecretariat an¢ in the U7 ccoustric.: ol elp.d them in the fulfillment of the
HLssion, 1rst of all they wucknowle'pe the understonding. the facilities and the
friendly atmosphere they enjoyed at tlie 1 ecretarint, which greatly eased their
work., The experts feel to thank [ . ., ". Zuberi, ‘ecvetary General of ICh up to

Jamary 1971, il V. Asiroglu, present Jecretery ‘leneral of T, ‘v, 4. A, Tavakoli,

Jeputy Secretary Gemeral, the DNirectors of the .C" services and 211 ({CD staff. the

experts alsc tnank I, ", A.il. Batmanglidj, . r. i, ... 'ahmood "3 and Ir. i . Karaca,

vhe were in charpe of the .ICD units tor their respec:ive Govermuents,
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A GENERAL VIEW OF TH!" PPORLEM, OF "H¥ ATDPROACH,
AND OF THE SOLUTIONS

1.1, Preliminary considerations:

/
The dietributionl/ of a set of industrial projects within the framework of

multinational co-operation greements, represents i new tool of economic policy in
developing countries, It ains, together with other policy measures, to raise the
efficiency of the industrial structure, to i:aintain i certain balancs in the
industrial growth among the ember countries :nd to increase mutual trade through
specialization. The creation of such complenentary econowic relationships awong n
group of developing countries, the objective of counter-balancin/ the prevailing
pattern of relationships i etwecn developed :nd developing countries ig brought down

to the plane of reality.

The “egional Co-operation for Tevelopment has been exploring over the last
few years, the possibilities of estatlishing and distributing some common industrial
projects, under the scheme of the Joint l'urpose 'nterprises. The intention of the
.07 countries to extend their co-operntion to 'eavy .ngineering and Slectrical
Industries, has brought about the need to possess clearly defined and comprehensive

principles which may guide the distribution of projects in these important fields.

1.2. The task of the UVIDD Team

The ULINC Team has been requested, according to the "CT Terms of Neference
and to the Job Nescriptions I“T-121-1 (SIS and INT=121-Y (S.3) (see attachments
Al, A2, A}):

(a) to formulate criteriaz for the distribution of ‘leavy .‘ngineering projects
among the (D countries, with reference to toth the 12 specific projects and

the new industrial areas for co-operation,

(b) to carry out the distribution of the 12 projects.

1/ All along the report, the terms "distribution", "macrolocation' and
"allocation'" of projects bear the sanie meaning.




The UNIDC Team has also been provided (through the 1! Terms of 'eference)
with some guidelines within which to carry out its work, particulorly the principles

of co-operation in !leavy 'ngin-ering and Tlectrical Industries agreed upon by

the CT Governmentsl'.

Criteria for macrolocation of projects was ori.inally tackled in a preliminary
report, (Chapter V) on the subject, . broad framework fcr the macrolocation problems
in liCD-region, and of the main liritations to its study, was also >utlined t-ere,

A proposal was subnitted to organize separate meetings with Txperts (f lran,
Pzkistan and Turkey, in order to discuss the practical suitability of the outlined
criteria, and to check the availability of various statiastical inforration. This
.rocedure was approved by the RCD Flanning (ouncil in Dacca on January 1)71.

Various postponments in visiting the CI' countries outaide that o’ the duty-etation,
has noticeably delayed and slowed up the teams collection of statiatics and other

neceseary informations.

1.3. The problem of distribution of projects

The distribution of projects among countries is not analytically identical
wi*h the usual locaticnal problem within one country. In the laiter case thers
is, in principle, one economic structure and one pattern of prices, so that one
may often reasonably assume, in the alternative locations, ‘‘rebus sic stantibus
conditions" exist apart from the special complications introduced by distance and
the associated transportation costs, However, in a developing country with a
dualistic structure the impact of a project is expected to be different according
to the sites chosen,which lie well beyond the differences in transportation coets.
But this holds still nore for a group of developing countries, each one having a
different production structure, prices pattern, factors endownment etc. In such
a case, the choice of the best location is the outcome of procedures that are closer
to benefit-cost analyses, than to typical locational anulyses where traneport ocoet

is the dominant consideration,

}/ "The member Governments are of the view that co-operation amongst them in
the fields of Heavy Ungineering and Electrical Industriee could be beneficial
and take effect only if all the three countries partake in the benefite
resulting from such co-operation on an ecuitable basis, including a
reasonable flow of products amongst the three countries," (CD T. of . par.2).
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2 sel of .pecial proLlen: whichk ahape 1+« ntare 1t their - P& carhinae e

dastrabutiorn of 1ndustries, hese ap

(1 o preedeterrined projecte:r 1tes within ¢« ' ° ntr) were iRty ated,

1.¢, the nacrolocati ns have n center

(2" Tach I'D country 18 presenti. free to . 1p, r n-t, W —pp e v,
share »f its contribution either tc the @)yt .- patal £ ' the gnave tro o
in the project to which 1¢ paprtakoi, 16 n ' anttl s astl L he o b 0 rya
according to asreements reiched in - b Iniivi oy e,

(1) There 1s substintial nderutiliged ;r 1t 114 .ap 1'% 41 *'u RynesPir.

and  etalworkins Iniustries, irn the ! wmpes)r. as . wt |.,

(4) mnly part of the | projectestudies h.@ taer de acaalatie s
those preject studies are dellcient 11 8« efai Lrport .n res, e ts,

1

%' The compilation of tie nali nad=weounts st Y1 anba trg |

An the Tocourteies 1r unsalasf actery,

(€Y The €' countriss consider the fiatritution f t o | pe reutse,
those 1n the relited flelds t¢ le 1lentifired, 1. ocme it o' by the

principles of costs and benefit.:, partaking . {  utual esachanver, +t ,,

1.4%1. ™Me tire OVErTenta lave But clven . PrYoe LBfLcation of ¥ )
"centre' or cemtres for isuvy ‘Ngineering pr Jects shoul’ th.ir ¢ ante pecels
some projects, This relates to projects wicee [00alioNd e Ao! 1n Sale wa)
‘predetermined’', In such casee ieterminmati. r of the traneportation coats relsted
to the 1nputs amd outputs of the projects’ tecomes sctu.lly irpossybhle, It s

unfeaeabls to look for sons critarion which allowe for an L jective sele ti1on of

theproject sites within sach ountry, ecause eact Qovernment pureuss jte »we pe |10y

of regional development wd Lalamced 1RNELPL 1! growth, Latependent I ' ogpeemen?:
refsrring to specific iniuetrial pro jects,

1.7, MCY 18 not ~ multinational orsaRssation afd 1! Je Act jredently 14n iing
the member states in such flelds s 1nvest.ent | :l1ci00, Whe hap onl BV @ of
development plams, the ohoice of productim stpucture, in the (10l8 of prujecte,
(1ndustrial or other), the regulations presentiy L laing re ‘hece f the

‘greerents on the Joint urpoSe nterprised of pril 14 ad ume 1), 1t appesr.
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ev.laation of factribution in gach reaber country (especinlly such eleients as the
fictor proportions, *the asplicable technolo,-ies, the breakdown and ihe scurce of
bae rupute, cte. . Tafortanately, cuch renulr s.ents have net heer met. Jon of the
wilable progecis—studies na, b L oo, cro v L v citilityv-study for
roltinational evidd 2tion nurposes. acl. A ~ftee, were ithey oithor an Iranian or a
P.kistanian or 1 iurkish consultancy-rir-, hus prepared the project entrusted to hin
11 1t should be dlocatad e big antre as it aind)v the national resources
it be anvolved, and s if oaly tue rotional efrzcts of the projcct on ihe
vaoduction structu. o should Le considered. oreover, evan oo o tional projects,

tre praject-=studies have not be:n dr.fied secevdin: to vhie aoraal requirements of

poogect compilation. (he datic 15 generally insuiticient in quality and Ju-siil:,

. 1/ . .
apar. from in mly one za8e~ where sufficient Adata axists to resemble 2 usual

fensibility study, «lthough even thas 1 :cks information in important respects

A1 &ll these uc ecty see the chapter ),

Another major shortcouing of the project—studies 1s thoat the production
rocgracmes (the assortments) proposed by the draftees, need to be revised, because
ieither the size of .he 0 murket, the prevailing lechnological requirements, or
tte "eaiures ol the products huve been suf iciently envisagzad, “he me jority of the
1/ projects are designed ic produce several produc*s belon;ing to the same class
‘f.1. iosel neines, ‘onpressors, Toilers, etc.; as is to be expectad in engineering
projecte, The scrcening ot the available pirojects, and the bLreakdown of the classes

products tor *'e unwvaiiable projects hee led to thic suggesniion of various
)t ons such as: - to mere some nrojects  to aplit other projects; 4o take sone
nroducts out of th originel proiuction pr gra.' ¢ and to add them to the assortment,
*wther wnong the given projects, or among already existing plants qualified to
rroduce for the I market, and tinally to drop some products from the list of those
considerad suitable for NCD no-oper:\tlorr%'/. “he need for re-putternine the
procaction programmes of 1ihe ori,;inai 12 projects, aloag the linea hinted at above,
sringes additional uncertainty t> much project data, particularly to those concerning
the “apuis breakdown nd the opsrational costs. In consequence, the calculation of
oroduction costs and of profitability, alread; unrclialle in the original projects

fie to 1nsufficient data becomes still leas reliable. (ne nust remember that the

Ce—— -

1/ ihe pro,ject XTI on !Iydraulic furbins and ‘oupling 'ysteus.

2 “or a more detulled illustration; see the Chapter 4 and the
Part 1 of the report.




level of total costs plays a1 very innortant role in the present PCD industrial

co-operationl/, and that the social profit and value of projects are usually

congidered as the most meaningful indicators in the benefit-cost and in the locational
methodolopies. “owever, the profit indicator should be the outcorie of calculations
involving & detailed list of project-items and 2 correct pricing of these itens,

In fect, a profit variation of, let us say, li per cent, may be already decisive

for preferring one project instead of another- Lut that variation could have

resulted from the oriission of come items of the projects, o: applying in correct

prices. In such circumstances, the profit indicator would be misleading.

1.3.5. In order to allocate projects one cannot operate i'ith the data contained
in the feasibility studies alone, however det-iled and correct these studies may

be,

A larger data framework should also be made available, This should consist
of inductrial statistics, branch and sectorial and national accounting data and
obtained either through relating to special investigations or directly from
Government and entrepreneurial sources. In particular it is necessary to know,
with reference to each (7" country, the structure and the main input-output
relationships of thie metalworking industry, the accounting-prices of some factors,
the inport-content of the goods directly and indirectly entailed in the projects,
the transportation means and costs, the public facilities and incentives being

relevant for the projects, etc. The UNID" Tea. has deployed a considerable effort

in this field during the assignment period, and the results have been embodied both
in the preliminary report and in this f{inal report. However, the major part of the
above data-framewor! could not be collected or worked out due to lack of relevant

data and time and more experts would zlso have been needed.

1.3.6, The rationalization of distribution (and also, on a broader framework, the
rationalization of distribution and the mechanism for co-operation) is considered
by the three countries as a unit, That appears clearly in the CD Terms of
Reference, Parts 1 and 2, The bid by the :iCD countries for common principles
concerning distribution, common benefits and the mutual exchange of the projects,

indicates clearly the intention of the wember countries to pgive a ""package" solution

L/ The CD agreements on the Joint Purpose "nterprises require that these
should sell their products at international prices.
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If the dis‘ri ution of rrojects refers only to the products of newly built
plants, it will occur that nwnerous products, though being the sbject of the
{CD co-operational agreement, will remain outside the framework of the distribution
criteria, we have in mind tiat those new products whicl, due to the peculiar
conditions of largely unutilized en,ineering capacity in t.e .0, re-ion, be
manufactured in existing plants where capacity is aveilable., “ince it is
advisuble to take advantare of the available capacity to the largest possible
extent, the consequences are expecied tc be noticeable in the fields of mutual
exchange among the inember countries, of the direct and inlirect effects of
utilizing such capicity, of the changes in the enrineerin:: production structure
of each country, ancd of the eventual engugre.cnts for common f-reign technical
agsistance (if different types of the sane product are proposed to be manufactured
in the various countries), If the consequences are relevant, each fioverniient will
probably be most eager to partake in the decisions about the new products to be

manufactured in existing plants in their country and to co-ordinate them with

/
product: manufactured in newly installed 0! plants, Projects«L should be

prepared indicating which can be manufactured in a given plant, the output sige,

the addition to total investments and operation costs, the changes in the inputs
breakdown. liowever, to simplify matters, the less important cases can be dropped
and left to the decision of the Covermments and to the producers of the separate
countries, The cystem of distribution should therefore encompass only those projects
which indicate how a group of new products can be alternatively wanufactured in

existing plants in all three countries, and which require comnon foreign technical

assistance, The experts are aware of the difficulties involved in this attempt to
make the systeu of projects distrilution wore comprehensive, and they leave to the
ICD Governments the option to accept this proposition, or to keep the distribution
principles purely for projects implying the building of new (0 plants,

The decisions on the viability of projects, such as those concerning each
country's willingness to join any X! project, does not need to Le considered in
an overall detailed feasibility study. Pre-feasibility studies of the potential

projects should be drafted, and when it is known which of them are viable for

l/ (me must remember here that with reference to industrial production the same
goal (for the manufaciure of a given product) may be attained either by
building a new plant or by employing the unused capacity of an existing plant.
Tor different situations the nature of the project is the same, but the
technical study on how to organize the resourcec for obtaining the given
product is very different,




distribution and how wany countries are ready to join each of ther., one may procead

tc prepare the (cumbersome and coetly) feasibility studies of the selected projects,

“hen the feasibility studies ire ready und before starting the distribution of

4 o

projects, the shar: of esach 7 country i1 the total fixed i vestmentc needed for
the project, has to be assesscu, 1w is che maln point of relarence for carrying

cut the distribution,

In distributing pr-ojects a lirge nunber of alteraiutive locations are usually
involved, Fowever, by tracing &+ 'istinction between '‘nredeternined ' and

“"discretionary ' locitions, the m uber «f alternatives ..re reduced.

Fredeterminedclocations are countriers which offer in absolute terms the best
conditions for starting a given project, discretionary locations are countries
wihich cffer in principle the same, ~r :luc3t tle swie, conditions for starting «
Jiven project, The expeirts propose that the nacrolocation of any 0! project be
‘uredetermninad’ when the average production costs (.aking :llowances for the
instaullation period) are more than 1¢ . lower than in other !¢V countries. This is
clearly the most couprehensive princinle for identificatior since the idea of
lower production costs is inclusive 1 3uch situations uc vieinity cof either the
output market, the input market, or Loth. If the calculaticn of producticn costs
were *tno difficult, the experts propose tc icentify a predeilerumined location when
eithar the demand of one ccuntry :s more than Y0 of the total « D demand for the
relevant product, or whern the direct and indirect supply of waterials and inter-
rediate inputs coming fron that country are more than 5. . of “he total 1equirements
of the project, I this way the evaluatic of the alternati e3 is limited to those
projects whose macrolocation 18 aiscretionary. sne utilization of wasted capacity in
8xisting plants within the limits explained above may be¢ considered as 4 case of

discretionary locatione

l.4.1.1. As a main criterion for distribution, the experts propose that the net

social value added acoruing to each country fror the prcjects be proportional to
the share of each country in the total cf fixed investwents required by the projects,
1ne net social value added is the sum of wages and salaries, gross profits, interests

and rents, evaluated at 'accounting" priceas,

This principle tukes into account the fact that each "D country is free to
cither join or not join any project, and that each CD country bears the largest

share of the fixed investment costs (or of the esuity capital) for the projects




which are assigned to it. All this will bring about considerable computational
work since the added social wvalue created by the projects is also a function of
the alternative locations. However, the difficulties can be technically overcome
in such a way that each country's share in both total investments ind accrued

social value are arrived at by successive tentatives,

The net social value added of projects is perhaps the moust meaningful indicator
of the impact on the ) economies since it expresses the increase in national
incorme engendered by the projects., ‘lowever, one should remember that an increase
in value added nmay invclve different proportions of wages and profits and that both
governnents and private investors are not indifferent to the way in which such
proportions are shaped. Indeed, the re-investment requireusent; represented by

profits should always be taken into accouat,.

1l.4.1,2. Two auxiliary criteria for distribution are also proposed. The first one

is related to the declared wish {see the " terms of reference of the .X'D countries)

to keep a balance in the mutual flow of engineering goods (perhaps in view of
organizing mutual trade in the field by means of "clearing" agreements), ‘rhe
auxiliary criterion states that the flow of goods directly and indirectly related

to the projects to and froii each country must be reasonably balanced. 'i'oo strict an
application of this criterion i: diflicult because some projects are joined by
three countries and others by only two countries, for this reason the conception of
"balance” must be kept within a certain range of variability. Another point is

that in attempting to carry out the above criterion one should not go too far in
re-distributing the projects because of the increased work load in re-calculating
alternative locations, If a reasonable balance cannot be obtained by these means,

it would be advisable to resort to the compensation method as ocutlined below,

The second auxiliary criteiion is that the projects should bring about foreign
exchange savings. This principle has a ready been mentioned as conditions for
viability of the iCD projects, but it nust again be stressed especially with respect
to countries such as Turkey and Pakistan, for whom foreign exchange savings are

very necessary criterion in the selection of national projects.

An additional auxiliary criterion for distribution night be envisaged, which
relies on the advantages of locating a group of projects connected by technological
links (the so-called "industrial complex") in each country. The identification
of industrial complexes in the engineering industry is not as clear-cut as in other
sectors, as, for instance, in the chemical and petrochemical sector, For this

reason the third criterion is proposed only as an optional device,




1.4.1.2s TIn order to applv the above criteria, 1 bickground of various pre-

conditions is necessary, which are more clearly indicated in Chapter 3.

“he experts Lavec prepared u standard breakdown of projects in order to show
which items deal vith multinational evalu tion. It rerreser‘s . bacic starting
point for correct evaluation .1 .. .0, el o Pogett 8hGua: cortain at least
twe or three variants which indicate possible differences in each country in he
uia and cost of certain inputs, sucn as labous and sServicaes, with respect to the
state of mechanization of certain phises in both the constructicn and producticn

processes,

In order to price the separate project itemns one must apply accouating prices
directiy. 7y dividing all project inputs between tradd and non-traded goods and
by applying to the lormer the internatiovnal maike: prices, the difference in
accounting prices a.ong the €. ~ountries is reduced to non-traded gocus, irages
interest and forei;n exchange. This seccnd set of accounting prices cannot be
determined for the ) region as a whole becaus~ this is net a united economy and
the relative factor-scarcities operate ouiy inside the scparate uational econoriecs,
It is,therefore, advisatle to carry ouuv 4 two-step survey on the deternination of
the accounting prices., ™irstly, to determinu then with respect .o encli separate

TN economy taken in isclation: secondl., to reacin un agreenient over the accounting=-

price-level of the factors listed above when applied in evaluation of 72 projectsl/.

“urther investigations are needed in the {ields of input/output matrix,
transportation costs and foreign--coip nents of the directly and indirec.ly uvsed
inputs by the proj-~cts, i special inveat: :ation is particul rly i1eeded in order
to assess the ~xtent of capaci., 4v..azal ca 1a cX1Stlag en..neering and metalworking
plants, The survey should single out in cach ccuntr;, those plants which mee* the
technical and quality requirements in order that *‘heir available capacity may be
used for 7CP purposes, The survey will irdicate the actual possibilities of using
unutilized capacity, which woula detex investment in new plants in the under-
utilized industries. it would alsc chow where "capacity Liotilenecks" are to be

expected in the course of the import-substitution process,

1/ (ne must remind that, in practice, subje tive (policy) considerations

always enter in the determination of accounting prices.




lecale/, ince t'.e nurber cof RN1' engineering projects is not very large and the
projects themselves are nct "divisible", the distrivution of projects may bring
abtout an cver-allocation or under-allocation, 1in .» *+ that one HCY country may
receive more, or less, of the socisl value added than corresponds to its share of
total investiments, ‘The distribution way alsc oring about a surpius or deficit in
nuinal trade related to the projects among tne member countries., In order to avoid

such an imbalance, a method for compensation has been devised,

In the case of over- or under-allocation of projects, the method relies on a
tiro-phase distribution of projects, and whenever this proves insufficient, on loans
‘roti the favoured country(s) to the other one(s), In the case of a lack of surplus
in “he mutual flow of goods [ehould ihe two-phase distribution not correct the
intalance), special bilezteral trade agreenents should be negotiated concerning

engineering products,

1.4.72. In Chapter 4, an attempt a8 been made to distribute the available
projects. As .as already been emphasized, the unsatisfactory state of the project
studies together witii ihe need to re-pattern various production programmes and the
scarcity of national accounting data and other statistics, :nake the costs and
profitability evaluation of projectsc unreliable, 't'his prevents the distribution of

projects by the socia valve added criteria,

A main principle for distribution hus been devised, which fit the available
background date. This principle i3 based on the ''backwards" effect, which is
cxprossed in the groes ontput value of the projects in the national economy only,
Since the domestic 'backwards" eff'ects are not the only gross output consequences
indirectly creeted by the projects, it is preferable tc name the distribution
criterion as "market criterion', lor indicating that projecta are allocated according
to their impact on the national market. 'The impact of each project is expressed, as
the sum of its direct and "backwards' aeffects in the relevant country, and not of
the import content of the relevant produciion. Various assumptions have been set
«nd adjustments made in ordar to arrive at an estimate of these consequences in order
to expre s them in comparable values, take into account investments and demand, and
firally, to omit certain aspccts(such as transportation costs and economies of scale’
whiLh cannot at present undergo any such speculation. Projects in eaoh country are
distributed in such way that the impact as expressed above is approximately equal.
Another auxiliary distribution criterion is proposed, whereby the mutual flow of

goods among the countriee should also be reasonably balanced. The methodology




rroposed for the dis*ribution of availacle projects represents all that it has been
prssitle tc 4o within the present framework of d:ta., The experts submit it with
reservations for the purpose of aupplyin, the ' countrie. only with a distrituticn
tocl should they decide to alicuate tiz avallable prejects in the immediate future.
the juestion way he raised »n to hether | L rae il o .. prove thie methodology
fur distribution of cvailable projects, by oajusting existin,: data or Ly inference,
ir order to bring it as clc3e ws poozitle to o ontinal methcdelogy for 1 @i i
The experts, however, hal no hesitation in abstainin’ fror maninulatine the existing
Ga2ta beyond certain limits, taking, into ccnsider:tion the risk of stripping the

findings of any reaonable meaning.

Therafore, if nore data had beer available instead of the '"backward" effects
alone, it would have been possible to estiiite the total direct ana indirect gross
.wiput value stemming from the project and the direct value added of the ratinnal
criterion for locaticn (see l.4.,1.). 1In this asensec the nethodolory devised for the
available projects may be ~onsidered as a kind of '"second test' solution with respect
to that which 1s proposed in Chapter 2, The “ormer represents a:introductcry and
crude expression of the latter. It could also ke said that if, for various reasons,
the €M countries for the moment decide that the rationalization systen proposed in

l.7.1. is unfeasiblie, thev couid eventually choose gradual iuprovement as other

necessary data became available,

1.5, Summary of the distribution criteria and i.ethods

Tue to the specific status of the €V Heavy B¥ngineering projects, the UNIN:
Bxperts have worke out a system of projec distribution at o levels; fron one
side a rational distribution has veen devi: ed and the conditions for its applicability
have been indicated. (n the other side, a rougher '"serond best" iiethodclosy has
been sugrested for the projects actually made availuble for evaluation to the UNIT
Team, should the RCD countries decide to distribute these projects on 2 short-term

basis before implementing the rational distributiorn system,

According to the provosed distribution system the fulfillment of certain
pre--conditions should precede the allocution .f tne given set of projects among
member countries, A background of statistical duta and other information obtained
by special surveys of the accounting prices on the inter-industry relationships,
the structure of imports and on transportation costs should firstly be made available.

Baged on such inforration and by eventually utilizing the technical assistance of

UNI™C or of other agencies, the 1CD projects should be partly or wholly re-drafied

in order to cope with the requirements of multi-national evaluation.




In the course of preparing the projects, certain points of reference of
parameters have to be taken into account in order to assess the viability for
distribution of the projects, Projects are said to be viable for CD distribution
when the long-run production costs are equal or close to international costs in the
relevant production lines - nd there is an improvement in the balunce of payments
provided at any exchange rate that the RCD countries demand, and that the quality

requirements are satisfied,

In order to simplify the calculations of the alternative locations and thereby
reduce the burden of computation:l procedure, sone paratieters are laid down which
allow the singling .ut of predetermined locations of projects froii the discretionary
ones, The predeternined locations are basically identified in terms of lower
production costs or - whenever this indicator is lacking - in terns of the demand

or of the supply met by any iCD country with respect to a given project.

The engineering projects should be distributed among the €D countries according
to the criterion that the social net value added accruing to each country be
proportional to the share of that country in the total fixed investments to be
borne for setting up the projects, The distribution should also satisfy two
auxiliary criteria, namely, that the flow of goods among the meulber countries is

in reasonable balince and that the projects bring savings in foreign exchange.

A compensation mecBanism should operate in case the distribution of projects
lead either to over-allocation or under-allocation of benefits with respect to the
costs borne by each country. The compensation should rest preferably on a two phase

Litridutio:. of the given set of projects and only if this possibility is discarded
or does nct bring about a balance, some measures should be set up in the form
of either capital loans or speciul trade arrangements for compensating tho less

favoured country or countries,

The attempt to distribute the available projects is submitted by the experts
with reservations because the findings are affected by the insufficiency and
uncertainty of the background data, The distribution is carried out according to

a "market criterion'", which encompasses the direct and backward effects of the

projects in terms of gross output value, after making allowance for the value of

the import cowponents,




Solutions and main recomuendations

The experts submit some solutions ind recomnendations with respert to the
distribution of projects and their time-phasing to the compansiation mechanisms, to
the institutional >rganization of the dis‘ribution, and to t.e eventual 1ssistance

by UNIDO,

l.f.1, Distribution of projects:

~olution 1: To re-draft the 12 projects int~ the newly identified lields
of co--operation and to make a final distribution. In crder to apply the critericn
of social value added the projects should be drafted accordin, to the principles of
rrcject drafting and be evaluated with the support of the siatistics and intormation
contained in Chapter 2, This would mean & delay of two years ~t least in the
distributio: of projects, A finalized Zistribution has the advonta.e of avoidins
varjous computational complicacies related to a time-ph sed distribition of
investments, and the need to devise a 1.ethod of inter-temporal compensation anong
the member countries, liowever, a postponement of the distribution may affect the
nature of the projects because of the eventunl changes i1 the industrial and
engineering industiry structure which will have tuken place meanvhiile in the three

countries,

Solution 2: To re-draft the 12 projects according to the guidelines of
Chapiers 2 anrd 3 and to make a final distribution; to draft and distribute the
projects in the selerted new fields for co--operation in leavy Ingineering Industry
in the future, This will require takins int~ accoun* the inter-temporal compensation
in distribution wlach brings complication: to the distribution svstem. As an
idvantage, the lag between the two distribution phases may help check on how the
co-operation among the RCD countries is working and how its eventual shortcominge

may be improved in the second phase of the projects distribution,

Solution 3: to distribute the presently available projects after

attempting to improve their data and to adjust their production programmes quickly

Ly applying the "warket criterion" and the method outlined in Chapter 4, To
distribute all other projects (including those in the new fields of co-operation),
after preparing them according to the principles of Chapters 2 and 3. ‘'ith this
two-phases distribution, a mechanism for compens.tion would, in principle, be needed,
dowever, since the initial distrilution of the available projects do not give a
clear quantitative ecxpression of the eventual difference in benefits accruing to each
country, it cannot be expected that the mechanism for compensation will work

«ffectively.




Grading of solutions: solutions 1 and ? are both recommend.ble ones,

since they involve the application of the same allocation criteria and the relevant
methods. 3oth solutions present sore advantages and disadvantages which will have
to be considered by the three Governments. The experts believe that, in principle,
solution 1 seens the nore practical one, as it allows all the various steps of the
distributional procedures to be co-ordinated and simplifies tiie organizational
aspects., Solution 3 could only be envisaied if the RCD countries decide to
distribute the available projects for a short period, which would put the major
erpha3is on the urgency of carryins out industrial co-operational measures, and
less emphasis on a precise evaluaticn of such undertakings. The experts have put

many reservations on such selution,

1.6.2. "echar.ism for compensation

Possible alternatives in the mechanism for compensation wiil depend on
whether an 1CD Investment Dank is created, If the HCD Bank does not exist (as most
probably is the case), the member countries will nutually undertake the compensation
when there is an over-2llocation of value added and when there is a large deficit
in the flow of engineering goods, 1In case the Investment Jank is created, it may
be asked to carry cut the compensations for unbalanced distribution of the value

added benefits by means of loans to the less-favoured country(ies),

1.6.3. Crganigational set-up

The task cof following-up and co-ordinating the implementation of the whole
3ystem of distribution of engineering projects should, in principle, be entrusted
to the RCD Industrial Cormittee (°C1h-IC), For this purpose, the ROD-IC slould be
appropriately strengthened with permanent technical staff, mainly economists and

engineers,

This body should prepare and release detailed instructions about the
preparation of the projects, check their implementation by the draftees and
eventually centralize the preparation of some other projects, It should also
co-ordinate the complex work of preparing and supporting statistical framework by

co-operating with the relevant national institutions and by centralizing some

surveys. The iCD-IC should, moreover, (which represents its main task) assess the

viability of the wulti-national projects and evaluate them in all possible alternatives
for the sake of distribution among the member countries, Once the distribution has
been accepted, and it has started being implemented, the body should steadily
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It io taker into wecomnt thnt withir the roar tuture
the three countrios will previde the necossary infra-
gtructurcs £ the  porati-rn of D muiti-naiional
pre)ects, Thig vafers capoe1dly tv the creation of

t arspert ‘acilitice amor. the ROD comydric, wrd te the

eventual trainine p skilled napewer and techinicians,

Lach RCD congr 40 1vol s ive 115w slecl industry
cvern it ot t o the extert ¢ sarierin, the whele internal
demard,  Cagtirec and rorgins aclivition are oalec beligs

devel: i o,

Prirp to tho distributior 1 precgectn, ol Govormment
acrivs b lvdicate o foew industrial orcas or industricl
ertates whore the progucts (witl o specifit wrdgque lecation)
shoutd bhe vited it they were ssied to the relovant

country,  i'he indicaticorn 0 theso Industring arces talls

te tie rilevant Geovernment and the cndy owndition sct forth

is thzt they be jroevidea with facilitic: and sasy communi-

caticn 1o wd frow the country and the RCU regden, Ry
prelimivary indizaticr or o fow indusiricl arceoe in cach

country, the czlculaticn of transpertation costs weuld nct

become too oemplox ne in the case wher o preject is alternatively
sitcd in » larse number v industrici aruvas,

The distributacr of prv Jucts 18 enVisiwoa vo teke place cithor

at orc tim, x40 twe v o "virriee the "eontinuous" distribut-
icn ot projects will simpliry the «volunticn of coasts and

berefite and oventusl o] oiisaoions,

The cecnomies o1 seale o Lnly vaken inte account where the

dircct offect of the prejects ccur, that is ir thce relevant

piants, ¢ scale—cconunle & ure wialyred in connexior with
the indircet impact of thc projects, or with the installation

o certsin ramber of RCD jrojocte irn the same country,

Gu "dewnerading” of projeets from ROD into naticnal onee is
envigagod ard noe recommendsticrs e made in this ficld, It
ig cunsidered to be an intornal matter for cach Government

t¢ docide en prejects which have: been appraiged ne unsuitablc

fcr RCD cu-tperation,




The scope of the cvaluation @£ costs ~rd benefits arising:
from the jrojects as 2 whele is part of the national
acenomy,  To attempt to uuze the impact of the prcjucts
on the rationnl pocorraphical out—divisions weuld imply the
existince of nn oadvoae od statisticad regicnalizetion system
and regrional input—utjat tarles whe g implementation oo

cnly be forcseon in the distant futurc.

No cvaluatior off the welfare created by the projects, is

made duc to the inercosce o1 wayres and of consumption,

No attempt hes been nude at ovzluating the maximam benefit
frem thic distributic, of the civen gets o jrojects,  Indecd,
the distributiorel systom nppears s complex that nc simple
method feor attaining: those henefite is forcsceable, It seums
advigeable to avcid the problem which weuld require a laric

nurber of alternctives,

The types of machinery, cquipment and intermediate inputs
required by the prcjects priduced by the RCD countries arc
utilized in the construction znd operation of the projects

if they meet tle qualitative starndards eventually ostablished
by the RCD Standardizaticn Institute,

2e2 Twe=ccuntry or threc-ccuntry projects

We have already scon in Chapter 1,3 that accordinge to present practice,

each RCD country is frec t¢ join any RCD jroject,

The preparation of multi-naticnal projects invelves considerable work
and expensce, The first sto) is to knew hew many RCD countries are rcady
tc join a given projuct, Wor this purpesce a study should be drafted which
may be called the "cpportunity—investment study" ~nd circulated among the
RCD countrics, This cppertunity-investnent study should include a broad
analysis of thc markct pessibilitice ¢f the preject, the mest probable

produ¢tion progrumme and cutput size, the pozsible supplies of intcrmediate

inputs and (indirectly), of basic materials like steel, cast iron, etc,

Thus, cach country can check such prcliminary preduction proposals
oafainst its development plans regarding the structure of the engdncering
industry and the structurc cf the rclated inputs. In fact, some
Govermments may decide, for varicus reascns, t¢ manufacturc ccrtain

engincering products on o naticnal lLasis only, or moy fcel that cortein
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intommediary outputs arc more nceded for supplying the national
engineering plants than the RCD cnes, The decisicns taken on the
basis of thu oppcrtunity-investment study will allow the actual

number of potential macrclecaticns for cach project to be known,

2’.3 The viability of prcjects for distribution

2+.3.1 The concept of intcrnaticnal costs

The distribution of heavy engincering prejects necds a preliminary
test in order to asscss their viability to bocome multi-national prejects,
Indeed, therc is no reascn tc distribute projects which do not have this
basis featurc, Thc most cvident rule is that thc projects should produce
at ccats allowing them tc be competitive on the internaticnal market and
should give aprofit at that cost luvel, It must bc remembered that the
RCD agreomonts on Joint Purposc Enterpriscs contain the clause that each
RCD onterprisc should scll at intcrnational prices and internoticnal
quality standards® those twc requircments arc appropriatc and should
be applied also to thc RCD hcavy cnjincering preject, Morecver, the RCD
projects arc not expccted to produce sclely for the RCD region market,

It is adviseablc that at lcast a mincr share of thoir output (fer
instance 10-20) bve planncd for expert to the rest of the werld: of
course, this requires that both quality and ccsts arc close t¢ the
international lovels, i,o, of the firms ¢porating in the intcrnational
market with similar products,

The domestdc price policies of the RCD projects shculd be left to the
RCD Govermments, Taxcs or subsidies cr other elements may affcct the
solling pricec of the RCD projects with respcct to the consumers in the
country of location, In this scnse thc sclling price shculd be taken inte
account in order t¢ ascertain whether the profitability cof the project is
the inturnational cnc, and shculd be the subsidised avereso price applied
in the RCD countrics outside the country of location and the price applied
in the country of lccaticm,

The concopt of intcrmational cost iz : ot o fuli; 0 ootdve onse I
is usually derived from thc intermaticnal prices by making allowances
for a conventional profit margin, Howcver, various monopolistic
situations and price manipulaticns by the large international ccnerns
make such calculations wholly unreliablc, Taking intc consideration
that precisc paramctcrs arc cut of reach and that an extcrnal tariff




between the ROD rogicn and the rost 1t world will aluays cxist,
sne can arcpess o cost loevel which is 2 higher than that of the
intcrnaticnal mark.t, This wuld b ti upper limit of the viability
of RCD projects, previded that the P0D domand is wet by the cutjut
3.2 ythat the quality standerds are respected, and thot there is an
improvement in the balanc. of poyments witi: the rost - f the werld,

The producticn cosig montioned above cre ot cptimuw cutput size
and at full capucity utilizotione in <toor words, it is » matter f
productior. ccots which incerjcrate the cernemics £ seale arad which are
attained by the project ~fter the sc=called "installation pericd" which
is usuelly thrce t.. five ycars aster the start € croduetion, They zre
usuglly called the 1lon ~run (roducticn costs,

2+ %7 Improvement in the balanee of payments in relation to the rest f the
world

In ocrder t¢ ascertair the offect -f 2 ;r juct (r the balance oi payments

a scparate cveluaticn has t¢ be carrivd cut involvin: the knowledge of tho

import contont of the dircct 2nd jcasible indircet input and <f the foreirn

exchangte reserves cxisting in cach ceuntry, For this rcnacn it is rnecessary
tc cstablish the wutput sizc and basic input breckdown of prejecte, The -
importance of imprevin,: the balance of pnyments in reletion to the viabile
ity for distribmtiocn depends or. whether such improvements concern all RCD
countrics, In principle, it would bu a.dviseaél; t . rojeect a preject only
if the balance of jayment deterivrutes in all threo ceumtries, ‘r in beth
countrics in the casc of ~ twe coumtry project, If there were nc
improvement, the situaticn cculd Yo improved by lew preduction costs or

by indircet cffucts on the ccenomy, such as the cnlarrement of the
industrial structurc, thc incrcosc of industrizl cmplcyment in relation

tc other empleoyment arcas,

2431 Long-run pre-foasibility studics

In order t¢ oompare international costs, o morc advanced analysis
than that of the oppcrtunity-investment study hus to be carricd out,
The pre-feasibility study shculd aveid the olmegt certnin higl cxponscs
in assessing thc viability for distributicn, tach projuct sheuld be
worked ocut in all cconomic and encincering details, The long=run
pre=feasibility study shculd hichlight:




= the probable revenues during the lifeatime of

the projuecte

a comprchensive schome for cach pitential macrolocaticn

¢f the intummediary inputs in the RCD arcae

the possible varionts of technelogy in the potential
macrclocations, (In practice, cventusnl noticeable
diftferences in technolcyy may only be envisa; od in
Pakistan, where an abundance ~f unskilled man;cwer mekos

it cenvenicent to introducce low=mechanized cperationg for
some sections °f the construction-process and the operaticn-
process, IFor Iran and Turkey there is ne reascen for

propcsing substantially different tcechnelogics:

a more precisc detemminaticn of the production programme
and optimum sutput-size*
preliminary cost cstimatce ¢f pctoential macrclocections

according tc the gecoraphical source f imputs should

corpespond t. the rclovant petential macrelcocations,

244 ypos of lceation

The distribution c¢f products shculd be less ccllective and therefore
less cumbersome, . if the number of prcjects arc distributed among the
member countrics, The litcraturc on prcject allocation has for a long
time provdded ¢ distinction botweer "promdetcrmined" and "discretionary"
locations, We call predcetemmincd lccaticns those ccuntrics which offer
cptional cenditicne for commencing a prc jeet, Discroticnary locations
are those ccuntries which offer 1.8s favourabl. conditions for startinge

a ¢iven prcject,

2¢5+1s Moans cf identifyin; predetermined lccaticns arc numcrous,

The level of cperational cests is the must straicht-forward indicator
sincc lower costs mean highor profits and thercefere a gain for all
momber countrics, The principle may be set that potential macrolccaticn

is predetemminod if the rclevant prcject indicatus that their costs

arc at least 106 lower than the dternative macrclocaticn (with a

prcliminary evaluation c¢f trenspertation cests), The difference in
profit would be 8¢ noticcable tc ropresont the decisive factor for




che icc-l/. A lewer jroductir ¢ st is cue vt nly v the teochinelory
and t¢ the interral structurc 1 the roloevart pr o Ject, but lsc to
the vicimity «f the markets «f bheth cutputs and inputs, Indccd, the
more dircct the kniwledgeo £ markcts by tlic mona; emert, the guicker
the rolationns with the customers «r suipliors 2nd th chartor the
pcricds of storayre, the ensicr the harm nizetion of input supplics
with the phasin: (f jrcduction oriccss, and thoref re cimpler
administrative proec.dures with rospeet t tvansportatione 7This will

certainly inercage the ofticiency ond | rotit-bility {0 rogecet,

However it may cceour thet the oporati nnl ¢ sto coanet be onsily
and clearly calculated, cr that the differcness in cpercti nal costs
amcry petential moerclocations ~re noticcable /‘luss then l(f-, fir
instanco), In such cnses o predetormined 1oontion moy to indicated
by the capability of relevant country eithor t0 atscrt a larie sharc
¢f the whele RCD demand for the projectts cutput ~r 10 supply a lorcc
ghare ¢f the dircet and indircet inputs, r cven it moecet toth roquirce
ments, In such a situ~tiin -+ mner lientic. is predetoermined nlternatively

when?

(a) mrre than 50> t the t tal RCD demand for the pr joctt's
output is absorted by the rlovant countrye

2
(t) more than 50 of the materials and intomedinte inputs:/

and 50 cr mcre . f the inputs for manufacturing: the fommer

comec from the pelevant ¢ untry,

the relevant ¢ untry displays the hijhist sharce (f demand
and the lirhest shere - f input-dcliveries, thouch in beth

caged lucs thar 50 j.r cent,

Censiderins that a 20-30" rate f roes prcfit may be taken as '
ncmal in developing countrics, o 14 rcduction - ~opatical
costs will cntail an incrcas: in gross profits between cne-third
and one~frurth,

Machincry, cquipmont and scrviccs nre nit included,




The impertance of conditiin (b) rests on the fact thkat, thouhk

the lecation «f eng incering prejects is n t dircetly U o-on’owt

cn such "imm.bilc" foctors as naturnl rescurces (mincrals and raw
materials, which ar. oftema k.y tuct.r for the 1 coticn of industries
such as chemical, motnl smeltin-, f d stutfs jrcessing, and sc ' n)
and alsc on production of basic motals, it mey be indircectly linked
t¢ natural roscurccs nnd basic meinls rvoeuliar 40 any RCD Cottry
throush the materials and inmtemmedinte manufoctured inputs, This
would neticoably reduce the tronsportation costs invelvoed in the

project from the inputs side,

24/ 42 Thu discretiinary locaticn menns tht o prcject may »e shifted
alternatively in any «f the RCD countrics, without onoo ndering
apprecicble differences in benefits and 1ossce frr the regicn as o
whole,

The puculair conditicns f the cncinceringe industry in the RCD
Region (high unutilized capacity in sume bran(-hcs), brin;'s abcut a

special type of discretionary lccation which neods illustration, As

mentioned in Chapter 1, -nd mcrc clearly illustrated in the Chapter 3,
a certain mmber £ encinceringe preducts which foll within the cutput
rang'c ¢f the 12 prijects de nct need tc be manutfactured in nowly=-built
plamts, There are /=5 prcducts r classes f priducts (centrifuical
and special filters, heat oxchangers, smoll and medium sized proussurc
cauges, anull ond riedium siscd compressors up i 250 cw/m/hcur, which
can bec manufactured with ‘ther produets in oxistin:- plonts wherc their
capacity is undor utilized, It is ;. ssible for sume cxisting plants
in cach RCD ciuntry t¢ produce ne or mere f such preducts and to this
extent we have included o gpecinl case f discreticnary locaticn which

dgep nct invelve the distribution of new plonts,

2¢9%¢3 In (rder to identify predeterminced lecations, feasibility studies
cf prcjects, tcrether with statistics and ancillary informaticn, arc

ncadcd,

It wculd be unusund if macrc lcecatien - all projects is pre-
detemmined under the paramcters (iven abcve or cintrarily, if no lcecaticn
of prcjocts is predetcrmined at all, (For the sakc « f simplifying the

distribution prccedurc, it is ncccesary for part of the prejects to

have a pro-detemmined lucaticn), If the abive circumstance shculd cceur,




it is advisoobl. thet the praramcters v jcosed above ©0or identifying

the predetcmmined l:caticns b chang d,

245 Mecasuring the shore 0 investmonts

Invostment s neasure the coraributicn £ the RD countrics
tcwards crenting: the [CD prcjorts, Lt is impcrtant t know oncl
country's share : f tctal investmonts for the pr § ets, sinc. tlis is
«na of the cloments un which tho distributisn £ ¢r jects is corricd
aut,

The investment contributi n t the RCD countrivs moy b
rcpresented by

() dircet fixed investment in the proj ctee

(b)  dircet and indircet {ixcd investments in the prcducticn

branches sh:uld b orderced in o rder t0 create the pro jucts®

(¢) 4dircet rod indircet fixed invstmonts - lus “ther fuids

fir cventuel lc-ns and short-torm tinmncin; £ the RCD
Projocts,

Situati ne(L) and (c) arc s complix tlhot thoy con b satisfectcrily

encompasscd - rly by imilyin; the crentirn on RCD Investmoent Bank,

o1
We will thoerefrre rly discuss situaticn (2)

inv. lvin dircet fixed

investments,

Mxed investments ~rce mainly borne during: & ¢onstruction pericd
¢f 1 t¢ 3 years 8¢ that in "rder t cxpress thom in - wniform present-
valuc fifur:, a discount rntc has to be applicd, Once the detailed
date <n fixcd investments arc known from the feasibility studies of
all prcjects which arc comsidercd as viable tor distribution, then
the tital investmonts and the shar:  f cach ceumtry in this total
can bc determined, However, ne must nct £ ret that this outcome will
be arrived at throwh o very complex ermputetional procedurc, Indecd
accepding to the acceepted rinciple thiat coch country shuld bear the
largest poesggible share of invostaent costs 1vr the projeets which arc
assigmud t- it, mary triuls hove t¢ 1o mad. in ~rder t: assuse the
satisfactery critouria that the values added accruc t. the varicus
countrics in the same ratics ng the fixed invest 12, In order
tc simplify the procedure, it is adviscable that oach ccuntry finances
BOY of the projucts assigmed to it, while the remaining 200 . f investment




cuBts arc berie equally by tho tw cther memters (in cnse £ o three
ccuntry project) ‘r by the <ther partner (in cose f r tw. country
p’r()jcct).

246 The main critericn fcr distributicn

We prepesc that the main critorion which re;uiates the distributicn
of the heavy crrinceriny: pre gocts be distributed in sucl. - woy that the
net sccial value added created by the rcjects accruc t- each cuntry

proporticnally ¥ its share . f the t tal fixed investments,

2,001 Definiticn and mecsur 1 socicl value added

The sccial net value added invelved in the distribution is madc
u: < f three components:  the V,A, directly crenrtod in the projects  the
VoA, created indirectly in the same cocuntry whoere the project is locateds
the V,A, created indirectly in the rest of the RCD regien,  Indecd, eech
RCD prcject is oxpected to buy inputs «f vericus kinds (matcrials,
intcmedintc manufacturcd products, ;b seibly machines and some kinds of
specialized services) nit only in tlo country whore it will Lo located
but alec in the (thor member countrics,  The net valu. added, a8 known,

is the sum <f ;r ss ;r:tita, woges and salarius, intercsts and rents,

As suid wbove, the not sicinl v lue ow oo (SVA) of n project ic
the sum ~f the direcet and indireet valuc added of that project throughout
the whole RCDP roiion, It can bo culeulated through cithers ¢f the twe
basic devicest namcly, the accrunting jrices «r the input—cutput

relationships, We 4o not projposc r discuss the merits and shertcomings

«f each method—lj, wnd prefor t calculate the sceial value added by

mcans of accounting pricos, since this invelves a gquicker precodure,
In order t¢ et the magnitude of the sicial net valuc added, all prjuct
itemg have t..be priced by means ¢f acccunting prices which (fcr the
sakc of multienaticnal cvaluation) must be unifirm t¢ the whole RCD

recicr, Thce way in which such acccunmtiry; prices arc determinced is

y Th"' "Manual or. eccnumic development prcjects" of the W, pp,
209210, su;ests troating the twe methcds as practically
cquivalent, We decm that thc acccunting prices ore a better
and more straightforward mothcd and that the inputs, cutputs,
rclaticnehips, should b employed for checking the rosults of the
fcrmer method,




illustrat.d in Chajtor 3, Lot it suffiec t indicnte firstly that
they arc derdved from current prices and ofter they are mutually
adjusted, In this way the SVA for cach pr jeet in the country o f
leccaticn will be cbtained Ly o lying thet cruntry's accounting jrices,
and the SV in th: sther ccuntrics by polying the relovent cecounting

pricces,

The SV in the country f loeation measurcs the veluce added

created directly by the ,r joot ~wd indircetly Yty the .o nomy ~t largoe,

It is obtained from wagcs, intorests, ronts and (ress rofits, £ the

preject, Thoe SVA in the thor tw countri«;::-l-éuasurcs the value added

created indircetly in the —conomy nt larc, It is  btained from the

masmitude of the value ot irputs su,, lied by the tw countri-:s,

The 8VA, as derinced abive @ ccurs during the poricd oo five -
investments of the prejects or b rnc and {uring thoe operational pericl
During the constructicn pericds very litile value addod will be created
outside the ccuntry of 1ocrticr ((nly in th. casc where sime machinciics
and spccialized services ar: supplicd freom the RCD Region)s  as far as
the value added crcated in the country 0 leenti n is cone rmad, it is
limited t: scme items < £ investment—c: sts (buildin;‘s, gervices and

eventually s'me¢ machinary and couipment),

The SVA ccecurs in principle, durin. ench yoor -t the construction
pericd and of the “poration pericd, In crder t¢ have an sverell
impressicn of the SV relating t- +he whrlo lifespan of the prcjoects and
t¢ handle it £ r distributionad purposcs, (ne must bliin the Dresent
SVA by epplying a propor discount rate, Usually, it is casy t calculate
the yearly oOV: o the ~ovmtwretics  ari~s sall v th Jivet prw rore
~f the cperation pericd because they arce relatively clise t. present
cenditins, It is mere difficult tc¢ know tlo valuc adde? in tho
distant futurc ¢t the projects? retivity, If it is im}- ssible or too
uncertain ¥ record these mamitudes in the fuesibility studivs cne
can resort t¢ the device f capitalizing the valu. 2dded calculated

upcn the first ycar (cr ycars) f the .eraticnal pericd,

}/ Or of thc cthor ccuntry, if it is a matter of a two-country projcet.




Cefee¢ Distributin o jr jocts Jdth yrodetommined loecations

By mcans  t0 the gt & 11lustroted in | aracre;hs 2,2, 2.1 and
245y nu can firstly paes -n t. dstribut.. the jr jects with
predetemined loenti ns,  Pr ojecte are supprsed to egtart tegether,

b th th. c ustructi n and the jortionad (oriods fr the sike o f
aimplifyin, the 1llustraticn, It 1s neccossary t g arctely determine
ithe valu. added crocted durin the o rstructiirn and the operation
pericd for the ¢rou; f progocts 21lientod ¢ cochk country in reer t
reducce all manitudes t "uresent! valuces added and sum them vy in
~rder to Jbtain the totel sociel valu. added from the projeocts with
predetemingd locationg,  the t tel 8VA £ r cach country, uxpreo8ed
in rclative terms, will be compared witlh thot ¢ untry's shar: ir t tcl
fixed investments, Since the twe scte f rati- s will certainly nct
ccineidu, the projecte with disercticnary 1ocutione will te distributed
in such a woy as t< muke the ttal SVA { r cach cruntry, cxpressed in

rclative terms, ciincid. with <r bte =1 st th. fixed investment raticos,

The predetermined locations are ldentiriced by me.ns -f the rulces
proposed in perageraph 244 of this chayter, Since ticre are no alternetive
lecaticns of th relevint projeoets, thore cre no 2ltorantive coleuletions
¢f the SVA creatoed by the projects in the 1+ 00 omive lamnticrs,

Currespendingly, there is ne rnoced to 27, 1y the aceaunting: pric:s f

each ccuntry t the inputs £ th. rolovant jr juects,

24643 Distributicn «f projects <4l : Lo tisne
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The jrejects with discreticnary 1o ecaticns ore alternatively
asgimed tc these countrics which have clrendy received (er at lcast
are expected t recoive) sume or jects with predeturmined lecaticns,
They have to be allotted to the memuer ccuntrics in such o way that the
tctal SVA acoruing to cacl ciuntry, thanks to both types of projects
lccated there, is [ reportionel to cach country's shore in total fixed

invcastmonts,

Prcjecte . " ¢ docr i o ldocciive re o ot v onripad ).
to cbtoin different amcunte of SVA accoerding tc¢ the alternative
macrclocaticns, In fact, scme aspacts of the technelorical precesses
in both the constructicn and the cperational pericds of the projects
may bc at variance in the differvmt member ccuntries; merccver, the
indirect cffcects cf the prejects? activities arc certainly differont




in cach altoernative macrilceation on in refloctad in the varicus
latterns  f cccountings pricis, In - ther words, the distributicn
¢f projects with discretiinary 1 cati ne amon: member ¢ untrics,
whilst invilving the same methe) as already -utlin.d will certainly

require scveral trinls wd computatioonal werk,

2¢6e!  Iguitablc distributicn { s.cial value added

Sincc the number  hooavy onoinecerin: | r je:cts vhich arc t
unders distributicn is net very © 07 (0 e 0 - TS I
it cannct be expectoed that the varicus comtinetiong of pro jects
allecated t- the three cuntrice will satisi’act. rily fulfill the
main critericyn for distributicn, Mirecver, o reasonable dogree of
uncertainty hnas to be expected, By taking, these Jnrets into ecncideraticon,
the sugresticn is made that if the maymitudesz f SVA in their mutuad

ratios acaruing t¢ the three countrics stand in prop. rtions which

diverse up to 3 from the ratics of the rher in fix- irvestient.,

thes: should still be censidered as arn cquitatle distributicn of sccial

valuc added, and theref re as a. cquitable distributi. n,

If, however, the tw sets - f ratios diverge for more than 57,
onc can say that the SVA is cver—allecotid in seme momber countrics, and
under-allceated in Cthers, This will entadl rescrtins t. o mechanisn

for compensating: the cecuntrics whore the SVA is unden-all. cated,

2.7 Auxiliary critcria for distribution

The ~uxiliary criteria for distribtuticn of projets may bo cither
quentativc «r qualitative, 1In the latter case, thoy are simply broad
¢uidelines which 1lc: scly bind the member countrics,  ic submit belew ene
quantitativce and cne qualitative criterion f£0r the distributicn «f the
RCD heavy engincering prejects,

2¢7¢1 The first auxiliary critcrion is that th.e f1 w - f ;/vcds dircetly
and indircctly cncendered by the projects distributcd amrn: the threo
countrics be recascnably balanced, This principle repeats wi'xat is
clearly statcd in the RCD Terms . Reference, 26 o conditicen for the
RCD ceecperaticn in the Hiavy bBnoinccerin;; Industry, As stated carlier,
cach RCD country is free to j in any RCD pr ject, st that the prineiplc
of balance in the flcw f ccds cannct be a tripartite cnc, but must

be bilaterally applied for cach pair «f ccuntrics, The impcrtance of
thie auxiliary criterium may be questioncd as it scems t¢ bind th.




relationshijs t<. strictly L. tween the thr o countrice & ot
composite ritunticne whoi mt 11l pr Joects ap cxjoct o t beooroa
threc country basis, lliwoever, sinc ne mumt roapoct the will o f
Guvernmonts as cxpressed in the Tepse -t Riforene , the xperts have
takcn this int. account,

The anclysis f cds fl.w in roelati 't the RCD jr )octs
starts from the findincs «f the distribution  th r jocts with
pro-dctcrmined and discreti-nary 1 catic, Thic distrilutirn hns
boen carricd cut s as t  satisfy the moin eriterd ro f Aldlocaticon,

In the preceding paragraph, we have scon that such distributi.n is
very compositc and cumbcrsomc, since it entails vari us succoesive
methodol. (ical steps and the celculatior 1 cati ne, Theres re, if

the distributicn of prejucts is considored equtl accordine to the

main oritericn, thc auxiliary critcricn should be satisficd throuch
slight adjustmonts cf the previ us distribution 8 apn t ¢ undummine
the main critericnt where this ie noct possidble, th. auxiliary criterin
should be carried (ut by rescrtin- t. cther device s than ro—distributing
the prcjcots (this is discuescd in the nuxt parecraph .9 dealin: with
the compcnsaticn mechaniem), 1t is nct oy t ascortain the flow f
goods as it is difficult t: f rccost beynd - reas.nable time=h rizon
of mutual tradc, If the mutucl tradc relatod t the dver sst f RCD
prcjects shculd progress throuch relyin: on purchascs and doliverics
freely decided upcn year by ycar, it would be impcssible t make @y
precisc calculation cr cven any pr jectrin of the flow f ¢« ds and the
application ¢f thc auxiliary critericn would be unfuasible, It is
necossary, thorefore, t- dorli ottt coero riatc agreoreits

fcllow She distribution of the projocts as a working hypothests fr
distribution, in order that purchascs and doliverius . f all products
relatcd to the main products of the prejeots, be fized ovor a perud
lcnger than one year,

The calculation of the flow of ¢ccds vn o bilateral besis will
indicatc surpluases or deficits in trede among pairs [ coumtrics
engendercd by the distributicn of the projoots, At this | 4dmt eme
cbjootion should be reised as at the berimin’ of sucticm 2,8,1,
rogarding the inoonsistuncy «f the orituricon roguiring “ruascnably
balanced flows of poods" with the fact of allcwing ach country
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petrcechemical industrics, In the unginceering industry the
identification «f industrial compluxes is lose casy, because tho
peculiar flexibility of mechanical oquipment makes onginooring
nctivitize not 8 rigidly o mplementary as in the sectrrs menticned
abcve, Onc cun only indicatc hore some peossible cngincerin complexos

such as!

(a) cas-turbines, stcam turbincs, turbi—ccmpresscrs!

(v) stcam turbincs, alturmators, steam boilers;

(c) lar ¢ dicsel engines, lorgc pistun compressors,
large castin: and i r ing shepss

() 1lar: sizcd beilers, hi:at oxchaniers, maochinery
fcr chomicel industry,

(e) valves, stooameturbines, foroing and casting ships,

welding: shops,

It is cloar at first si_ ht that the eniincering and metal
wcrking branchcs arc nrt particularly suitable for the creation «f tco
many industri~nl complcxes, It hus been prived that in practice, tho
engincoring: plante can be freely combined in the majority of cases,
However, where it is peesiblc to set up wny «f thce abovementicned
combinaticns -f prcjects or plants, a reduction of investments can
be achicved, In jarticular combinaticn (b) could obtain a saving in
investment up to 20-.0. of the cost which +ould be borne if the plants
were separately installed in different locations. This leads to the
conclusior. thut the distribution of projects should take into account

the principle of industrial cumplexes.

2.b The Mechanism for Compensation

''he mechanism for compensatiorn can be basically envisoged in
two situations. Firstly, where there 1s under-allocation or over-
rllocntion ot SVA; secondly, where therc is a deficit or surplus in
the flow of goods. If both cor either situation occurs, there are
various ways for carrying out the compensatiorn, Some solutions are
proposed according tc the distribution of projects being carried out

either in one or two phases.
2.8.1 Two~Phase Distribution Cese

In principle the devices for compensation are the following




The distribution of projecic is carried cut in twe
phases, so that the sccond digtributior phuse wnll
cttemnt to balanc: the misallcentions of SV or the
irbalances in the Yilateral trade relictionshing wmong
the MCD countries. The adviont res 2ad disadvantoges
«ccruing to the countries who receive the rejectie
either bofore or after should be toker inte account and
anoint crest rate should Y@ ~pplied to the benefite

geined durins the first Hhose

If, irn spite of the tbove device, the distribution of
orojects is still un'olornced,
a casitel loan should be grarted by the fovoured
couritry t¢ the unfovoured “ne or cnes in the cise
of under or ocver zllocation of 3V°,
some bLilaternl ooreement should be rooched between
the intercsted ccuntries in order to foster the
trade of these moods in the direction of the deficit
country in cace of surplus or d.ricit in the mutual

trede of wryiincerain ; douds.

With reference to the issuc dozlt with in (ii), cccount should bo

teken of the flov of goods which may rofer basically te two classes of
engineering productss  cither final cnes or inputs used by the YCD
projects. The rirst only encomdisscs the products manufzctured by the
RCD projects and sold in the "CD countries where the relevant projecis
are not locatced, either as tin2l goods to censumers or ae irnouts for
other HCD projects. The second cncompasses the main inputs which ar.
dircctly needcd tor manufacturing thoe former ones, Ir thig cose, 1f
mutual trade among the goods belonging to the former docs not resalt
in a balance, the possibility ot cnlarging thoe cencept of flow of
+0ods also to th. sccond clase of products can be enviscged  However,
these arc not cesily rccorded beczuse the mid=term purchasc -.nd
delivery agreomente (alruady Lintcd at before) nre likoly to be
estoblished umong the ICD projucts, and less likely smong privatc
sroducers., In thic woy, the D seo raphical sources of various

inturmediate inputs or the projects may vary from yoior to your.

It will denend, therefore, on the prectical importance in guantity

cnd volue terms of the preject's intermedicte inputs, whother to uxtond




the conception of flow of geods =lso tu the cecond 2l..88 of producte
in order ts try filling the d.ficits or sur,.luscs threugh bilateral
trudc o recments covering these rodo, or teo f1ad somi surer moeons

cf compensertion,

On.. Phesge Distrisution of Projecte

Thie c:s. hog beorn dozlt ith an the oroceding sub=parugraph

(i) end U (ii).

2.0.3, &nal .'{u:".:'.rlgti

The distributicn ot proj.cts ir two phascs is certainly
cumplex ond cumbersome but 1t mey help ~vord the nced te¢ BCt wp
compensgation cither through capitnl loans or through spocial bilateral
trade egreements, whiclh may be unvillingle acecpted by the RCD
Governments specinlly 1f 1op ;o velumen of loine or trode nre cntailed.
On tlic other hand, the distrioution of projects in onc phasce is
undouotedly simpler but will roisc the newd for merns of compensation

in the form cxpl.ined wbove,.

Common scnge hns to Lo usced in chousin, botwoen the two
nlternztives.  In principle, the experts suggest the distribution of
arojeects in orn. phesc becuase the Hrecedure is sreatly simnlified.

In the findings of this procedure, accordinr te thoe main and the
auxiliery criteric for dictribution wnd withirn tho limite of the

s rameters suggested in thic chuajster for identifving the p1o=determined
location, +i11 1lo.d ultimntcly to lorgse cllocations of SVA nnd larse
unvalances ir the flow of ;oods, 1t ic advisenble to choange the
saramcters and to rodistribute the projects 2ccordinzly.  In thise way,
it i3 possiblc thet the redistribution will meke the misellcentions

~nd trade unbalences less importont.  "hoeo the point is reached that
these are not large, then the mechanism for compcnsation con be aphliced,
cither i the furm of capital luine or s ceicl bileteral trade
asreoments Indecd, th¢ favoured countrics will be morc likely to
accept such measures whon ticy de not entzil noticeable finaucial

socrificces.
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IIFOIMATION BASE REQUIRED FCR THE APPLICATION
OF THL GEINGAL DISMILUTION CRIT .MI.

This Chzpter illustratos the sot of oreconditiong which oo
neceasory to compile vhe heavy engincuring srojects tnd tooeorry
out cvaluation for the distribation of thoese prejects, 1 shell
examine successivels the croik=doun of multl—r.2tion.l projucts, the
cocounting, prices ror pricing pregect aten., the 1n,ut=cut mt
relationships, the imoort-content anvest igstion, the curvey on
tronsportation coste, =id the survey on the utilizotion of pocductave

cancity.

3.1 The oreparction of multi-nat 1on7l orc gects

Ls alrcady mentioned in Chapter 1, tloe orojocts hitherto
oreparcd for NCD purposcs do not mect the recuirements of multl-
notional ceveluation.  The basic shoricomings of the orajecto arc
firstly, thot thoy apc drafted in o curs.:ry wiy ir 211 but o fow
exceptions, over many detnils which ar. of groet inperionce from the
stendpoint of distributing projects; sceondly, they have been orepared
on @ strictly naticnol basis, by conside inug srly the notional resources
(including the impertatiens of injuts frof th.. "out:r world"), ond
toking inte account the productiv. cffects »f the orojects on the

national merket only.

The projec. studics t.ro oropored between the y ~ra 1967 and
1970. In this poriod, trade among the CD countries for -11 products
in mencral, wvas vory limited and evar morw 1imited in the ficld of
erigincering goods.  Houuver, there is & certain incronse overy yoor
of the RCD industrizl intertrade wnd @s soun a8 the reilwny connuctions
botween Turkey and Iran arc rendy ol the oud of 1971, ~nd the highuay
sorncetions between the throe countrics well advonced by the ond of
1972, thc exchengoes in this ficld will certainly increase notic.oably
cven if projects not common to RCD wer. crecied).  There wro, thercfore,
srounds for takin;s into nccount thet verious irouts of hutwvy engincerin

orojects (m turicls, monufacturcd intermedicot e oods, mnd probdably

also some simpler types of machincry) will be supplicd by tae TCD

countrivs in the fcasibility studivs »y the RCD prejects to be drafted

in futurc.




B.low 18 « standord bre kdown of . funsidility ewedv. It 1s not

too detailed, but ims ot chowinge which itoms shonld e cecounted foi
by the projeet dreftoes in order tc cllov for oonore comar hensive

snd carreet cvnlus i of the orojocts ioter on,  The acin roason for
oroposing » staonderd breakdeun i srcjects, ie fo point out that too
cursory =nd incom;lote rojuct singles s Wioless 1if the distrihution
of arojocts is to be carricd oul onothe besis of value indicators such

8 volue added, or profitobility.

The cxperts woeld like to Heint out thot throc mein features
chould bc cmbodied in the fensibility studics of the 'CP projectcs.
The first, is the time phasing of the construetion and ooeratien

nerieds, of costis and ruvenues vhich will anvolve the usc of the

diceount rate (.r retes). he sceond, is ¢ dotailed socecification
’ .

of mechinery, mitcrinls and intormediate injuts ruruired by the projects.
The third footure is o further indication of the scporatce 1.uts ond

th. domestic linkages, the import contint @nd the €D source cf supplics.
If the feosibility studivs contain these clements, ticre will be grounds

for  correct cvrluation of di:’ribution (Orovided thot a sct of cccount-

ir; orices has oloo buon determined).

3.2 L curscry breokdown of multi-n~tisnel proj.octs

The inciocticns 1214 dowvm o.lov are sct evernll projece designs,
It is _rcsumed thet cihose who <ill pr.oonre the D orojects will know,
ir. gencral, how o projuct hus te be prodercds Vo zan @ vointing cut
those project items which &iﬂBE;L;ﬂiiébéjf%ﬁﬁil in Lh.e fonaibility
studice of thc 1ACD projgects, since these nead to undergo multi-national
cveluntion for the seke of distiribution. The following, project items

arv cinglcd out and ox-idned s oratclys

srojceetion of demandg

oroduction copacity 2ud ouiHul;

t.chnology of construction and produciion processcs;
gyccificetion of motericls and intermodiate inputes
gceographiocl sources of nachinces, meteriale and other inputs;
opurationnl coslsg

rcevenues and orofits.

This list, =6 cxperis in project compilation will realize,

uncompasscs many but not all the main itums of a fensibility study.
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im, 1y + congiderabl. v lwes of outjut, which vill
neet the dumend o0 the tiree countries:

requirve fixod investments for adjusiin: cxisting
olants to ncw products;

c¢.1l for forci'm techaical rscictonce,

If the mojority of thosc conditions eoxist, we bLeliuve the
impret of RCD s .cinlization “'schemzs™ for the uvoe of production
capacitr vould b relevant in the distribution system. Indeced,
the Governmente arc cxpected to nartake in deeisions and wcigh
the overall conseuences of s eci.lization ~pecemeits viiich will
affuct the netioncl composition of their cowtry's cugincering
oroduction, forcigm trade, cventw.l rclotions with forcim firme
supplying lmow-how and the domestin cajpabLility of fecding input

rcquirements to the new productions,

Tor the sake of digiriburinon and f.r eviluating the impect
on the NCD region, the “'schomes” for common utilizotion of roduction
copacity have to be exorossoed in vjecis. It will certainly be o
metter of spccicd project types which will probebly lack several items
usually includec in >rojects which ¢ t2il tho building=up of now
2lonts. At ony rate, various cconomic ond tuchnicel aspects should
be teken into nccount s ihe Uusis for evalwotion.

Loorojeet for manvfacturing producus in existing pleonts under
a common ICD scheme mirzht be suilined as follows:

Imcgine three oxisting engincerin~ »lants (onc for each ICD

country) with production ororoumge ~nd oo artially wvnused copacity,

On thc assumpiion that the three Hroducts cnn Ue nlternatively

manufacturcd in cach plent (for instance, some iypes of diesel onging,

pumps and compressors, heot exchingers ~and smzll ond medium siged

preesurc vesscls) the projecet should attemdyt to highlight somc besic
techricel and cconomic feotures for monufacturing; the three products
in each plant alternrtively. Onc may indicate temtatively that givon
the output sizc of cach production which will meet the CD dmoend, the

»roject should investignios
the addition ® fixcd investmounts in the slant (new
mechinery aad equipment, change in plant layout, ete);

the inputs required for monufacturings the new product;
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Sincc Lo oozt ohpuctare of Yo el ovanse plont 10 cusooesod
i be smowun 2ipcedy, this informeti vl eovld il crincicle leed to chonges
in oo fieniiility. fikic chovld 11ov o eveluction of the soeindl viluo
~dded to s cmerind ont by outild oo, e existins cooeiny For
meanfocturias coch sroduct,

e muse e owandd ooxoinat s occitlicsvtion selancs uith lhicir
corruesnndin - projecis o o s enr i aose guecesstully inplenentad
if sorpocaliong or csaociction: o7 o ducers poe o coontaed feom the

instidtuv.oionsl side.

3.3 Th. sct of ccccwntin, oricoe forr cvolunting CD ojects

Curvcent morler prices in Jhe "C) oo iries re lar-els
distortced oy the iallacnce of wotocrive torifcrs, import—guotnoe andg
rectrictions, cchoer morket inoerlocidons, cvepccliclly in the cnpitel
coods socior and oy difvorent fretor orooortiong, “ic Srins about

rother difficult sroeblen of wilicl current rico vooasirm te 0D
Jorojects wnd which Mnices v weo Jol th sthho o ewrping ot tholr
evalurtion. Indoct; fhore wre AifTicultice o0 oo bty oo The ong,
15 thet the domentic heices in onch (WD countey oL . vt ddrcetly
comparanle vith drnceraciio: 1 ricog, oo iz exented in develo,ins
covaitrios. The othor is that the scoto € domeetic Lricces for cach
NCY country ar. 1ol dircedly comiarable witl 2eoch odhier beeauw:c the
2oiff structure, the system f import ceosuleotions wd ls e vorious

ceoects 8 thoe figenl nnd monctary oolicy, are Ciffurunt,

Stothis polat it il b ctreccod Jhot there ore wo Hrovious
exericnees or ooreemenis ia mulii-nticinel arcos in develouin
countrics which cover the pricin; of neltiew.tionrl industricl rojucts
iecs projects which coa be alterantively located in various covatrics,
The literoture on this issuc is serrtiy and noinly thooretierl, and

limits itseclf t- recommend th. detoermirnction f "stondord! orices.

The problum however 18 how to sutcin them. On the one hvnd, the

arojects will ouercte onud sive profits oi lesses basicolly under

the poice siructwe of the conntey whers thoy e luented, since
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the projects,

Tt is 1wl within nxe t ekt fiml o co lers o lution for

such & comolex problea. JAL Che t oor e don hre 1o o0 outling o

cgsibl. moluiton o’ v e nd orhiaough study on this subject,
which is o wccesorry orocuvidiiion Uor earryins w0 the disiributionnl

cvolundion o f thie il Justs,
Yo sugpestion et e coamerd oo oo Touorordes

() th."™urconi Soleint of b orocgects ehuld tole
Livo woCuiwe b trae orv o e dnternoaionel vices
e reolicnbls b Ul los esi possitle eywent, while
ooMecel™ opntic anong bl ntion 1 cwrencios should be

ostallishe 7 £ the comeiaane rices:

the "~ceountin (ﬁr "Sueinl? oor “oked ot} rieing ot

the (rogects shouldt cleo ol e “lace by o ulying che
intorontincl  rices to the groteso extenl through
trocing oo distinetion betocon the 59 celled e ded and
none=trodad ocde. The tecountin orices [ non=tandld
greds shovld firstl - o0 caleulrted tor ench 0D countuy,
"nlAhon mutucliy cCjusiad to 3ot o 2lusor roesrescnitation
of the relative sececitics of v <uction faciors in the

RCD rerion,

Situciion (=) oar oo tocklod wor: wisily i the number of
ornducte monutictur 4 ond use? by the prijects ie smollers and do
ot wicer o tariff ~nad other far ifn rrode eouledions, disiacentives
and ciher chaizes. In is token £ grcanted chet the output of the
ACD v jeetz, dnclusive L0 those oint to Do usci os inputs Uy other
orojeels, will be solu ai interactisnel rices. It would be cdviseblo

thot o1l inputs purchascd by the 0D orogcete in o 7CD cowtry which are
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Bitunticn (V) eonnoi be wneklod thesuh dotoimindng osot of
aceunticg  siees dirceily £or the vl oll OO Too10he 0 Tl re im o is not
~united cecnsy can) Lhe rdl v cearcity factsrs DL aet
overzll imet.  Imildin,, u o sye .o of neeownting, prices wovld howve

no ceonomic menntiy;, b TeSunt. LS metors st it is adviconnlo

v

to deiermine the internc’ioncl srices of the 1 st possivle pumber
vl 1puts usod Dy the CD _redoot. Tale is A nc by {rroing

TNstivetio, betwe n tredad nanl none=traded st Ther thie non=troded

coads v sinsied et (b e, Qinesiie s orvicon tr s sortotion
v [ ) 1]

cvient and othoer conatructi n moteriols snd some other ir uts); the
reccuntir rdces cor be Aciornine?, firstls cith ccsooct 1o the
seonrate cowtrivs (by taking itl. e wnt the roletive scoreities
in the nationnl markets, i.c. hore choy crc - ctutlly effective),
oend thern Dy cdjusting the throo sots of “ectunting tices throu h
comoaretive cstim Aing.  In this war, the dictiibutioncd evaluation
2f projects will us "adjusted” ccoowiitine rices veferrin to cach

country. er frcowndn orices euck s the discount oo te, cmorti-

z20tiom and the farciim exchanre roie, o be ctermined in the sane
« . 1
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Loovarious st e b Do ondix o0 £ the relev at

vl sco Toble oo "opondix . Conodderiag thot the Mmoalkoty

eriverion foo digiribuiion roguire. thot the voeacfils cecuing to

crch cowtry from the aojoeus ore roportioncl t coch eowtey's

shrre < totnl invesimonts, the findin r cec *h P21l xrdi - (sec
’ 2 .

Al wvole Voond Svendonn o o7 Jooondix D)

Cuwuiry Sheoo i iavestients

Ireis
Pakiston 2ie"
Tkey 33,0

1009,0

The above discribuiion hoe boen wwrrived <t by laiely toking

account the rnctors which mak. for ideniifying predevermined locetions
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countri-a.,  Pukastar, e oo farkey beloper o thas eroa ot countriee wt ok R

4 larec rumber of existing o ncerng, ond o concerns stilloan tho olumy sty

with = renid niversifioar iorn o f onein e rine ancustry cnd o Wl de renge ol engineorings

profucts manufactured in the country

v

v heavy omgrine rine andustry rexares Wi le marke '8, succergtt defo o or -
ment ~f thas kind of infustry, anfee-straoture faerlities and secoradzatior ean
+

e achieved more casily wittur o Tome reglorn Txoerience shewe thot it asow

resgitle te pratuna 4ll tvies ot crpdre ringe Cretuct s v oone country
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that large or meirum=size enterorises ore surrounded by small werksheps roducing
compon.nts or mudium productc on 2 sub-centracting basis; these omell firms nru

asuitlly highly specialized.

™ ore is 2 specific preblom in the heavy enginecering industry and thoet as

ceonomics or A larpgc scale which anvelves net only the tyoe and size of production

tut ~1se the use of eapnrcity, cost-prire reistions; reonizatiorn, monapemernt, ote.
1t 1s » known faut that larre markeis asuclly bring substantiz] benefits toe rro-
queers and consumers beenuse of - predustior iv oreduction cost per unit of output,
whereas Limited markets have to raise production costs.  This affeutg the efficienny
and profitatility of the enterprise.  “ccnomics on 2 lapse <onle ape prrticulsariy

impertant in the enginecring industiry in relnticn te the followine:

the length of the production-re for o ~iven sroduct;
the scale of the everall output of » fiven nlant:

the sharing of crpinizotionnl resourcas.

> vinalization ani co—cperatien in industriol mpeoduction, which ennbloe enter-
prigses to pooduce larpge serics and consegquently to ase omere officiont technolomi-
cal orocess =and high-proiuction cquipment, are charncteristics of the oninoering
industry The very wide range of cergtinecringe products necessitntes consiiernbilec
+nd Nighly diversificd gpocinlizaticn in thelr minufacture, Purthermore, the
structural peculisritics of meicrn machines which comprigse o large rmamber of multi-
Purpose units, mechanisms and wlements thoat are uged o othe manufactur of higshly
11versificd machines, lewd fo on antensificition of co-cperation letween sooecinlized

vnteruriges.

The economic officiency afterded by gnecinlizotion lewds te ar 1mprovement :n

the follewing indices:

an increnge 1n the ~utput =nd vreductivity of lnbour;

Ly o lowering of cvrrduction costs nd an 1ncrensc in the
profitahility of vroduction;

7 reduction in tlo share of wages in production costs;
better utilization f fixed cerital;
Freater rogulority of preductiong

mere ranid turnover of working cavital
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(veoue an mall. 0

L Ll Lo
il e rel 1 ve
outrut wtput f ir=- abe

NS g1

", t]l prodacts S B
Machinory Vi 4
Tloctrical Mheiinery T3 1

Irainsnort Tguipment 24 4.1

Total Lol 14

¥ Jource S3.T.0. - 8coend v -Yenar Tlapr V000

Truring the current Faive-Yoor 'lon (cx irin in 10720 U rarmeat grorcs
evidert ir the productior of heavy machinery md ciqul ment, road censtructy roand
minin  equipment, in the productior of tollers, compressors, ventil«tors oo ooumeg,
irternal combusdon engimes, machine teols, etel Loorrline to the TurkKisih rive=Yoar
ilon, the tetal demand of mecharicezl macrinery witl bo cheat 7750 millier ar Lo,
M™e domestic output of mechinyenl machinery wis! bte mearly 1400 million o 2beat
SO of the total demand. The badanee represents the impert, Che followsng tatl
indicates the development ~nd changing of dem nd, domestic preductior and import

~f mechenical machinery in iurkey:

(111, T.L. (pricc velue 160"

107 ghare f suare of 1ndex fpnual ratc
demand demanid Lg67-10¢ { increase

Tomestic demand .17 L ) i AP
Nomestic production 41.7

Imuors ' 5.1

There 18 @ large expansion in the nraducti n of ywricultural machinery in

Purkey. Thu production of tractors rcached 15,000 yoerrly, tut the domestic content

is still nbcut 5¢7, The vreduction of harvesters hes 1lso started Domestic

Aemand for agricultural equinment will voagls JCC mill. T.L with 2 rote »f increas.

in the last five years of 17 . Domestic »roduction will be ~bout »H0 mill. with an
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Tomoret, about 200 compoared aptd 10 LrKey sl b 1o ampert, nortienialy

f hovy duty clestrienl me baveory In the prot tor ok pomy crs ing [GFETRECIN

the sgoem: ling ropregonts the Doorcer vort f the we ok he npcbier e oo b

inereag. the Aomestls com pent by oaottinge ottt o enines, oor HOXCT,

transmissong, ¢« to “he A Cohs b beeome oo bresttiooportoar the b o ductun ot
N

trucks (1o, 000 ) ant bas o 4000 ;oo tomeet v of the domead o 0

| k5% - 3 LV DR Uk AR OF-UY

markey 19 owe i cdvepcet in the o Auctior ot sseney ridl trey vt
e prdu tiorn  f Loree T oty o) deeem tivex ls ctertoed an ol ih
soap-tuildin ardustry boes ey oy ke o, but 1to18 only rooontly the
it bos troken mor ampetue \ o RN ovied sy verds e osov L

Frivite oo omeerng

e thie Lwet oo th ter Looment o oty LE teen N eome e

dtiectives o f the osornmnt fo st rooteedi b T gome omartg ot onkistar

ir the metlwork.n, indurtry corntributes t tortor Loveloooment of omginooring

industry P te o recent times the arcdaction Wes Pimited to Tigsht enginecoines
gocds 3uct s simple mumine tocls, yrrieultes bom o clanery, tolecommunie tien
eaipment, pumrs, lles.l unvines, ot Produetyon bt onow been extonded to metoes,
transtcrmers, roliors, textile, suenr n! ement maychinery, autemctive ports
ghipburliaing, cte.  In o the near fature cakiston wid! reduce o witder rane

engineerin productsy ancluding gome by m hepiedd nt electricenl moacane

ve  ross cutput o alue of thoe enineering indaatry an Pakigtan was, oo iin

to the irdustrial consus of 1)¢ o ns fellows:




Motal producte (without trsic motag Comill. s,
Machinery (cxeluding clivetric mechinery! 7 mall. s,
Eluctrieal machinery smill. ".s.

Tromsport cquipmont mill. .3,

Tt 900 mill, Wog, 1000 F

The tet=] vtput valw in 170 18 cstimnted < around 1,50C mill. .8 The
aam for 1474/7% 18 tc reach 2,00 mll, ".s the demestic engincerins industry

can supply about 257 < f the requirements for cnpitel | oods,

The Pakistani cnyincering, industry consists moinly of small sreduction units.
It 13 estimnted that thore are ~bout Ly 700 pr ductl r units with about 21,000
machine tocls. However, there are ameng them out 20 very large production fiems,
private 28 well as public, with ~ver 507 cof the tot-l employment 1 thls scetor

(er about 100,00C cmployecs,.

3everal large machinery factories have alre Aty stoeted production: cthoers

‘tout te start.,  mone them con be ligted-

(1 The heavy-me~hanices plant 1n Toxallt ) desagred tooreduce stecl
Structires, rail equipment, cpaipmeet for comnt oni swenr mills, tiilers,

bulldozers and rollcrs,

(11 The mackinc-tocls f1ctory near Drceeny which will stopt eroducin,
irn 1972 textil. machinery spare parts, Iathes, milling machines,

trangmission sears and rear axlos for trucks ~nd  ther vehicles,

(1115 fact ry itn K racrl, presently on tri< npod, ‘tion, 1s desilmed

te manufacture e rtoxes and machine o0l ;.

(1v)  lhe 11esel-cngine nlant in Dace- (with Jerman Bs1stince will
b nroducing engines f anote 100 4T, f g Irr1imatior nurne8es an i
slurring us.. The plant will produce 4000 vicees yearly in the

first production phne

Pekicatan started iicsci “neine preductior ovar 25 years agzo. There are
severil large nrivete producers of diege) vapines wnd abeout 10C manufacturing

worksheps.




wide rrnre £ mechine tocls is beins produced 1n U-Kiston in the mi*lic
ani private seeters. . ogimileor situttior nreveils odn tie aprloul tural emirment
Soetor. Similar to the cther 0D Countrice, Cnkistan Las beer upable to anlve
tne problum f tractor production onl s still in 'n raseomblingr=monufcturine

stage. ot present, the vroduction of clectrienl cguipment in Tokigten includes

cloctrienl moters {up te ¢ 0 0 sertodl o rercl eneretinge sets (1005 KV,

At DT switeh per s, wires and onbles, obe.

tr-naformers (up t. 1900 X7 o, LT
Iwe telecoemmunie=ticor cruinm rt manutneturin, 1ionts hove Yeen sl 0ooan
P-kigt~r under the oputlic sector,  ‘me 5 situtod an Lo (Bast  nkiatan ~ns
the cthrro1s 1n Sitrinur (West 7okistan heae wlonte heve beon manad etaring
tclephone Bets and oxchangoe -« quinnent Jom. qulnment s oresorted o hwve boeorn

cxportet to Nepal and the Middlce st

[r the shipbuilding industry there are - ¢ present 20 dockvnrids opernting
(7 1rn the Yest and 1% 1n the Jrgtern roerrrrs wath o total constructi noomprerty
ot LA, 000 DET of lorger vesscls. Nearly 07 of this production volue taelorngy
the twe loreest firme:  Krrachl  Shipyards ant "spineerime dorks Lrd, - Kovwehao,

Dockyrrd ~nd Cmisineering Works Ltd. - Tty memna (onst Cakigtar ]

The mutometive industry ir Tokistan is still oim o tto oanitinal phascs and
1roks m re like the sgsembling «f imrort parts tor the o Juction of sich oods
The gevernmont hns swnetioned ¢ mssemtly oiorte 1or onrs, jueps nd trucks. Th
lornl praduction comnonent im o bout 4 Teoemtly, the Jhendhera Tiosel LU

aterted ¢¢ maald - pew plont £or the srodactior f d1esel cneines

The development of ensine ring industrey ar ' et deode 18 Very 1mrressiv
in lran The develenment  f the light andustry nd comsumor pccds indootey woes
immedi-tely fellowed bty nvostment in the productit v f ointermeiinte oonds, trava-
rort equipment nd ceritel ecods. the tote ] vnlag f domestis ocwtout ot cniineoraing
soode e increased rantdly ir the lost few yoars, narticu! rly in trans  rtocguiv-
ment . However, the lomestic femand s hlph, el the sreoduction £ mechniend
michinor; vquipment and clectricsd cauroment 1s for below the domestic Aemwind,
Therefure, the import of such gcods 15 still very b1 he 3ome fretories in this
fivld which hnave “lready storted production (T-brrs "ehipe-Tool Prot vy o1 elae
Arce ttout to start crak Bulldine Mechanes! will contribute to the imsrovement o f

the rtic ir 1mestically produced »nd amr rtet vnlue o engincering cocds.




Ir metrl poods preduction hea imoreved in the verious types of cont:iiners,
stcol construction, ¢l-.ctrodes, ote. The Ironian production of durable consumer
gcocls guch ag refrigerators, hestoers and 77 osets 1s well ndvenced. Ir 170, the

preduction of refrigerators was abeut 200,000 units and 11,000 space heatoers.

Machine touls are on trial preductin in the 7Tooriz oloant and s me draitline
michines, pumps nd me ters inve ~lready been nrctuccd The .r~k mochine buildine
plont is noar completion nnd will produce about 30,006 tems of voricus semi-henvy

mctn] products.

The production of Jiosel cryrines 15 well dvena 1 12 Iran ™ et roeos
co-rpornte under license with Normor Diesel moar s i “fereedes-twne ~nd o thiri

croject 18 anderwry in perincrstip with Leylond.

The preduction of yriculturcl cguipment -nd *the assembling; of trecleoprs hes

~lready started in the T-briz Tracter Toetery ~wni the Jehn beore Tractor 7octory

Flont. The 1atter will nroduce twe medels of combanis.

The prcduction ~f compressirs for refricer-tors 1s « o1nt venture with
Westingheuse, Tn the field of clectrie couipment Lo oreduction of tronsformers
hng nlready started and the level of productior in 1570 was 1068 units . f trans-
fermers with o total power o F 460,000 K, There 1s lse production o f elertrace
meters nd electric fangs.,  lrom Vg o e2nacity for nreeducing ¢ 0,000 telenhones

and 45,000 telerhone excliongers.

The production of trans»sort cquisment i1g well ~tvanced nd the »r uetiin f
psscncer cirs in 140 reachet 30,000 units, buscs 4,000 (700 of which vio pe minl-
vusceg , ~nd 2050 trucks and o1l tankers.  Iroam o1 Ulso devel ping choacity for the
rcduction of wheel-rims, vehicle transmiseilon, :otonsg, vehicle eloctrienl equan-

munt, eto

Pror the Above short summ ry of the precert citurtion in enpgincering intustry
in the 7D Countries, we ¢»r -.oned ¥ that this get e ois radialy developine o
well-est-hlighed b8is fo further expansion Jher 1 due to pevernment polioles,
11 e market demand, sufficicent menpewer mnd, with ~ few cxeentions, t tovourable

conditione for the supply of raw moterinl ana intermedic te pocds for this industry,

Ihe engincering industry consists of © lare numbor of gmall establisiments, mainly




family-cwnoed ~nd severtl 1-r, « firms, muinly st toe—wred with meoderen cquinment.

The ¢ngincering industry 1s moirly bomestic morke te. ricnted,

In summarizing our “icws on tle CMepnctoiostles ~f the vngincerin, 1ndustry

in the (M egion, we stcult 11Ke to stres:

Most of the smrll privztelyeo w4 {0t pron 2ongist of mochine
shors producing limited poontatoen 0 toms, ten cnopotin, on
wnoorder tagis. There s oac o paelic oot 1 f mteri- L, no

desipgn (fficc wrl the pinlity of the fini-hed croduct gs maanly

of ~ low gtandapd

Some of the privotily- wned oot rics, m-anly mediam wnd lap o--
s17ed 35 well s statc—cwned fipms <o o ttop cquirned yyvh
michinery; they meke use of fircion licencos nd know-how nnd

of'ten coernte in callabopatior with terorm firms.,

In ~pndyean: 1o v rous stumes of th cot-Plishment of -
SACTOrY, 1t Wwod o tyorved thet mot oepon o] MNIN pous int)

the prepratiry 3t o0 "he time wel tin Yetween the ~vepar -
tory stacsc anid oo copstrnoty w gt 18 ntfavouratblo, manired
with world rr- tise t. time ¢ op oo netimetion is doutle what ot
should te. 8 ~ rosult f insufti ogert slenning during the ore-
paratery st mony wetivities in the eonstruction stage po
wversely affectoar  the nopc ize of investment; the stortin,

of the fuct vy “mit tte . UL jeney the retion~] ceonismy

(througr th Iytre 2l o f notrors] comit ] fFop ot lon. ~

pericd without npeodu ity turn. ver,

“erarding seme o the teodp o “goe s, there 1s m keeping:
up Witk moders tociinel opry cmd oparkt rterilrements (lthough
some firms “re usir  moidorn erarnent o fthe ity sopteod
15, with = fow oxee: by ney bt Low lev r o teore 15 o

1

organized reserrel e {oay ~etivitien 10 the 1)rem

Leoking it the  com mic strnet. m Pothe dndustrie) e duets
We Car osel U Uic g e f the e rtet nrut o in oadles volu
18 st1ll "ih nd th ot the Aomeety o valuc-~dded 13 1w Some

f the industrics p. Il o oom ssent o, phe 3¢, dthou h
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the fimme re froin, mony problems, prrticdsrly reraran
hasher demestyc ogta, they tent ot 1w the o overament
peclicy toe increasc too valu -ndded T e ome f the pro=-
Licme of the future development of the iomestic cnglncerin;

industry.

Prcduction costs ant competitivencss n the muirket of demesticnlly
produccd enrinecrin,. goedgd ire becoming 7 ogerious problem to the
firms. The frctory vrice is hiher thon too imported ool f
pricud; this is luc to the hiyh veaee  f domestico raw moteris) or
to drties on imvorted mterasl, to 1w prodictivity, low usce of
capacity, etc. MNomesticnlly produccei encincering soode e
characterized by low cempetitivencss e ¢ Yirh costs, 1moort
regul-tions, terx systum, etc 1thuih miny ec momic indic.trre
and ev~luations f the cnginecering industry ~re net favourable,
co-operation, merging or sub=contrrcting ~mens domestic firms

has not yet started.

We car also obsurve that the crgnnizotion nd mhnagement of the
factories as well s markcting are not s-otisfrctory ~nd ~dd t

the many difficulties of the ensincerin- industry.

The engineering industry in =11 the CM Region, in spite of A
successful development up to now, is f~cing many problems in
meeting the requirements of modern tuchmology ~nd economy,
incrensing (Ificiency ~nd computitivencss contributing te the
overnll succcesful development of the cruntry. These nroblems
are arising in each RCD Country, in eacl: industrial firm ~nd in
cach productior unit. The question is how t° meet these chnl-
lenges and ~vcid mistskes commonly made in the development of the

engincering scctor in many countrics.

Hany of the problems of present and future development and of
the increase of cfficiency ir the en;'inecring industry of the
RCD Countries are linked with wider market and co-operation and

the use of capacity. In our further work we should like to mrke

1 short summary or. the rate of caprcity usec in engineerin;: industry

before mrking an annlysis of the co-operntional arrangements nmon;:

the RCD Countrics regarding 12 projects.




Whilc disouseing the subjcot of capacity, it should be mphasiscd that apart
from the existing diff. romcos detwcon imdustrics ia the various countrics, there arc
differencor in thy mcthods of mcasuring capacity. PFrom the available data on the
RCD countrios it cam bc doduced that th« dogrec of capacity utilisation 1s not high
and tonds to become lower. The pursistonce of 1dlc capacity 1s a great wast. of
invested capital and rceources withir the RCL ooumtrice, with an adversc effcct
on natiomil deveolopment and cfficicacy. Under-utilisation of capacity also
adverscly affeots omploymcnt opportunitics, the oost pric: rclation and competitive-
ness on thc market, and lowcrs thc rate of industrial growth.

The diffioulty in measuring the rate of capacity affcects the reliability of

data. Por contimuimg production processes (in somc chemical industrics) there is

no diffioculty in moasu-ing oapacity and thc thrac-shift working day is uswal. For
some cther industries a one-shift capacity is considerocd as norwmal work. Thecre is
some disagreement, mostly theoretiocal, oa the defimition of designed capasity,

techniocal capac’ ty, maximum capacity and real capacity. It is not our purpose here
to disouss the theoretical aspects and moasures of used capacity in thc RCD Regiom.

There are indioations that idlc industrial capacity is a serious problom in
Pakistan and Turkey, and to a lesser oxtcnt in Iran. From the eoonomic reports of
the RCD ocountries it oan bc seen that thc utilisation rate of installed capacity
in the enginsering industry is generally low, and that productivity and quality
remain generally below the designcd standards, This fact is also reported in the
Pive Year Development Plan of the RCD oountriacs.

On ocloser analysis of this prodblom wc come to the conclusion that the under-
utilisation of capacity in the onginecering ndustry in the RCD Regicn dspeads
mainly on; techmical faotors, ineluding kmow-how; limited availability of raw
materials due to thc lack of financial resources or lack of domestic supply;
availability of auxiliary inputs and sparc parts; shortago of foreign exchange;
insufficiency of imafra-structure; bad managcment and organisation; marketing
factors, etc.

Of all thesc factors, the shortage of imported raw matorial is considered as
ome of the most important, cepecially in Pakistan and Turkey.




™e following data, collectod from th. survey of the state of induetrics in
Pakistan (1947-196R), Volum. 2, Hovumber 1969, indicate the uiilization of capacity
in Pakisten:

Metal struoture 15 - %6
Gas applimmoes aC - 60
Wire products A
Fetal containers and drume 56
Machinc tools amd ancilliary squipment

Stationary and marine diesel cngincs 60
Agrioul tural machinory and cquipment 45
Tractors and compononts 20
Pumps (assortod) 40
Textile machincry, parts and accessories 25

Air comditioning and refrigerators 35
Fleotric KWh meters ' 45
Klectric motors, switch gears and transformers 4% - 70
Eleotric wires and cables 68 - 83
Electronic equipment and devices 50
Electric machinery, apparatus and appliances 60 - 1%
Nachine propeclled vehicles and components 50 - 60
Ship building and repair 5% - 61
Light engineoring workshop 53 - 51

The data collcoted by the World Bank experts at the beginning of 1970 on their
visits tc the plants indicatc nearly the same capacity utilisation in Pakistan.

In Nurkey, the average industrial cepacity utilised in the private sector is
70 per cent but in somc branches besod on two shifts, utilization is abous

SO per cent. This is thc case with many firms producing agricultural cquipment

and olectrical products. The used capacity in firms of transport components is
very fluctuent. MWachimec tools industry, privately and State-cwned, is also
characterised by a low use of capacity (60 - 65 per cent).




In Iren, the utilisation is slightly highcr. Statistical surveys in 1966 and
1968 ipdicat: that the utilisation capacitv by firws raages from 55 to 90 per cemat.

The average use of oapacity in th. engimeuring industry can be estimated \n
Iran betwecn 70 and 7% per cemt, in Turkey 60 - 70 per cont amd 50 - 60 per cemt
in Pakistan.

In addition to the goneral problem of thc use of capacity, the RCD countries
face ‘n partioulnr the problem ¢ the use of capacity in newly ustablished
factorics which have already started or are about to start production. lamy of
them arc¢ very large with a hug: investment (mainly Governmental) A mormal feature
is that the newly established capacity ocamnot bc fuliy used until a few years after
the commemoenent of production. it is confirwmed in many cascs through analpeis

that the implementation of designed production programmes will be faced with
difficulties due to market limitatione and difficulties or to the unsuitability
of some technical solution or standarde whioh affect high costs, or else due to

inadequate organisation and ranagement. Also thc present comtact of such firwme
with foreign partners (scllers >f licences and know-how) are not suitable for
bringing about a fast solution of cxisting problems regarding the use of capacity.
It is mo wonder that the use of capacity in newly established heavy engineering
plants in the RCD region is becoming a very serious problem.

We should like tc mention a few factories in the hope that RCD co-operation
will oontributc towards finding a solution for efficient produotion.

1. The Machine Tool PFactory, Karachi, has commenced production of high speed
turret lathes, universal siliing machines, gear boxes and other heavy engincering
products. The plant has a capacity for the production of transmission gears,
rear axles for automobiles and trucks, dic-cast and forging items as well as for
some other machine tools and automotive industry components. This factory does
not have a sufficiently wide market in Pakistan and it is already in contaot with
the RCD countries for sclling gear boxes and other produots and components for
the automotive industry. The factory is modcrn, well equipped and has a huge
potential for oo-operation on the RCD market. Quality and prioes are competitive
with thoss of the world market. Higher capacity could be reached, particularly
theough RCD co-operation in the production of components of automotive industries,
and machine tools, more so sinoe the other RCD countrics are importing suoh goods.




Another machime tool factory is being set .ip 1A ‘a8t Pakistan near Dacoca. This
fectory is designed to produce umiversal lathes, columm drille, redial drilling
nechinery, etc. This factory has not started production yet But will be facing the
same prodloms as the one in Karachi as far as the usc of capaoity is ooncermed. ™is
plant will also be suitable for co~operation.

2. The third langest heavy mechamical plaat in Pakistan 18 loocated im Taxilla,

whioh has already startod production. This factory will be produciag heavy mechanical ,
products such as rollors, railvay equipment (i.e., axl.s), amd machincry for some
processing industrial Wemches such as sugar mills and coment plants. In addition,

this fectory will be able to producc oramncs, boilers, pressurc veescls, atc. It is

aleo well equipped with forging facilities. The management is vcry good and the

factory has possibilities for co-op.rational arrengemeats in hcavy mechanical

products and components. In th. proximity of thc plant a large capacity foundry will
be set up. The factory has already madc somc comtacts with < omestic private firms
for sub-ocomtracting. This will strengthea the factory's capability for interregional
co-operation. Some divieion of work and specialisation of equipment is absolutely
necessary among these factorics and the MKEX in Turkey and the Arak machime building
in Irem.

3. In Iran there is a new large machine tool factory im Tabris which is on trial
production and will soon be completed. Therc is a huge investaent in this factory
and its production programmc is expected to be as follows:

Erdugtion Prostansc

Itemg of Profuctice Piecee/at Tona/ar
Machinc tools 2,75C 2,419
Faraing machines 150 203}
Pumps 10,000 2,142
Compressors 1,000 129
Tectric motors 50,000 1,312

Diesel emgines 44300 1,392
Auxiliary and spare parts - -

The factory will have stecl amd non-ferrous metal casting, grey cast iroa
and forging.




Mis factory will be capabdlc of producig MeRy heavy ongiReePing goods, iRcluding
lange elcotric motors. Por a moPe sultablc production programmc, this factofy should
make lange co-oporatiomal of joint venture arringcments within the RCD Region and
vith some foreign firme. 3Some capacity cculd mot be used without co-operation with
larger marktets. Specialisation in similur factorics in the RCI Region 1s necussary.

4. The largest machine building plant 1n Iran 1s established in irak. This factory
io about to start production. The productiom programme of this factory is cxpected
t0 e as followm,

Toalt

(1) HMaterial hamdling cauipment such as
conveyors, elevators, minc ocars

(2) Doilers amd auxiliaries, storagc tanks,
pressure vessels and heat oxchangers

(3) TGarth moving amd comstruction equipment
(wll dosors and loaders)

(4) Noad making and constructiom cjuipmenmt
(viveatory rollers, orushers, comcrete
nixers)

(S) Creme orabs, hoist gears, stecl structures

(6) Aluminium and steel voescls mamufactures
for the chemical and food industrics

(evaporative operatioms)

(7) Various processing, forging and casting
products and servioces

Moreover, the factory will bc able to produce some casting, forging and welding
conponents for wagons and agricultural machimery. The factory has large possibilities
for oco-operation in the RCD Region. The managemeat of this factory should seek mow
patent rights and emter into a jo nt vemture with some world firme which arc already
looking for a RCD market. The present programme of the factory is too large.
Co=operation and specialisation arrangememts with other similar firwe in the RCD
oal ocontribute to the estadblishment of a more suitable and profitable preduction
progrenme .




S. A fow mow capecities for th. production f m.dium ald Reavy diese! cagites
for care, truchs and Wses have Deen usteblished 1n Iran  Although e factories
primarily esesmble dicgel cagifes, the carrying out of the production pregramime
deponds mainly of markets afr co=operation sneng the NI contries. These are the
Norman Dicsel Iram Company, the Leylamd esel Hamufacturine Company, the lrem
Dicsel ngines Mamufacturing “ompany, Maimler Bens Tabris.

Baok of theee factorine alruedy facice a markct liattation 1a Irem. "™ the
other hand, these hoavy dicoe]l vagitee are not v 1 produced 1a She other RCN countries.
Bven if such production were to start, 1t would not et the dmecetic demand of the
two othes coumtries. Noreover, the production of smalier scries i\n cxisting diesel
ongine factories is mot economiocal amd could mot compet: with the imported dieee)
engines. An RCD agrecment om co-operation in the productiom of diecsel emginae 1s
the only solutien for the exieting factories .n the NCD Kegion and for a sucoeseful
production of equipment with the usc of diesel engines.

6. In Nrkey, the main preducers of machime tools amr other heavy mechamical
products is the MKEK firm vhich has memy productiom uaits for various types of
aschines and ewui ment for the precessing industry. Although this ie an old firm,
co-eperation and sub-oontracting with other firms is not significantly practioed.
Tis fimm's experionce i a wide range of production capacities could be very useful
and suitadle for oo-operation im the KCD Regiom.

™he fire has a capecity for special steel production, casting, forgiag, welding.
etc. It hao experiomced workers amd its products are of a very high quality. It ie
experionced ia the production -f equipment for cemeat factories, mines, food imdustrics
and tea processing machinery. It also started producing rollers, rubber carth moviag
equipnent such as ecrepers, graders, loaders, stoel cometructions and wire products,
stc. As mamy of the above nroduocts are imported or in thc programme for produotion
in othor RCD oountries, ocomtacts between producers and traders are urgently needed.
Un the RCD markets thcre are a great number of foreign firms operatiag in Shim type PY
of product. In amy co-operationsl arrengement some foreign firws should be imcluded.

Without going imto further detail it is clear that co-operation and specialisation .
in a vide ramge of possibilities could comtribute towards solviag many problems of
existing factories. In addition to the measures that could be takea by the RCD,
the eaforoement of economic poliay in sach country separatsly should stimulate and




aintaif various co-operational arrangements. It i1r obviows that a large LD market
would give a ohenoe to sach COuRtry to solve 1ts numcrous proolemr 1 the oxlting
festerices ams to 1mceesasc 1te eofficiency without any lose to thc inturests of their
aational cosneny.

me may wonder why the use of capecity f cxisting fectorics and some of the
prodiems of mew establishments have buem dealt with before the analvsis cf the twelve
prejects. Ye arc of the opimion th-t the analvmis of the twclve rrojects, from the
point of view of co-operation will mot by sufficiemt without taking iato account
the czioting capacity ia the heavy oagineering imdustry. Purthermore, some of the
oapacity and production progrwmmes of the existimg factories (i1mcludimg thoec
mentioned abeve) are closely interrelated with the products of the twelve projects.
We alpo believe that a shert summary of the prus-nt situation can comtribute tc a
more complete and viable solutiom. We comsider this to be a more realistic approach
Yeocause in additiom to the nreblem of matiomal distribution of the projects among
the RCD ocoumtrics, there persists the predominamt prodlem of under uSilised capasity
in the heavy engineering industrv in the RCD raegiom, which can be reduced through
the pregramming of production through various types of co-operational arrangenents
and specialination within and between the RCD countrics.  An integrated approach must
oconsider all these aspects of the problem simultameously and not through piecemesl

plasming.




CMAPTE V]

ANALYSIS OF THE T'ELV™ PROJ.CTS

FIOF A CO--OPERATIONAL POINT OF VIT

In the terms of reference submi tted to UNINDC hy the three RCD countries and in
the job descriptions it is pointed out that the twelve engineering projects should
be analysed from the standpoint of their availability for the establishment of a
oco=operational arrangement, As we explained in the introduction, UNIDO experts
d44d not receive all project reports for the twelve projects, so to make the analysis
a8 complete as possible, additional economic and techmical data for several projects
had to be oollected, The available data for all projects are analysed from the
soomomic and techmical point of view bearing in mind the factors important for
oco~operation within the 1ICD region,

In the amalysis of the twelve projects a short description of the projects and
the method wed in preparing the project report are given first, HFurther, the
emperts evaluate the main technical and economic data, particularly the market demand
and capacity of the projeot, searching for those RCD projects and co-operational
arrangenents vhioh require a market larger than any one RCD oountry cam provide,
Finally, the more convenient co-operational arrangements for each project and
production are analysed and adequate rocommendations made for starting the oo-
oporational arrangement.




o1, Locopotyves

A.  Beckgrowd iforsstion

At its sixth Session held in Jenuary 1)67, the Rerional Plapning Council of
the RCD entrusted Turkey with the preparation of a regional study on locomotives
and recommended procedurcs for setting up co-operation im the production of

locomotives,

At its ninth Session held in Ankara in December 1768, the Regional Planning
Council noted that Turkey had oirculated the project reports, the RPC at its tenth
Session in June 1969 recommended the visit to Iran and Pakistan by Turkish railway
experts and their re-wrising of the report in lines with the recommendations of
the RCD sub-committeec on locomotives, At the RPC's twelfth Session in Ankara,
June 1970 it was noted that Turkey had circulated the new project report,

From the variocus RCD documents and reports from Turkey it is clear that Turkey
has ceased to import diesel electrical locomotives and has embarked on its own pro-
duction at Eskishehir. The first small diesel locomotives (shooting) were produced
in 1967 with 360 HP, Now Eskishehir is the center for maintenance, repair and
production of looomotives. Turkich railways shifted steam locomotives activities
toc Sivas,

The last project report on locomotives and loccomotive diesel engines was
prepared bty the T rkish State Planning Or. anization and publ.shed in 1970, The
report has 64 pages including appendices, and contains some elements for a brief
feasibility report,

The UNIDO experts had an extensive discussion with the Pakistani and Turkish
officials concerned and visited some of the main railway workshops in the two
ccuntries.

R, Short Desoription of the Project

“ith the establishment of these projects, Turkey will be able to start
production of both types of diesel elactrical locomotives - the Cocc 2400 HP and
Bobo 1800 HP - and later on of diesel locomotives of about 900 HP.




From the project report we can ses that ''est Pakistan Railways have 8,770 m
of vapiocus sise railway tracks, mainly broad., In 1y68 Pakistan had 619 steam
locomotives, 337 diessl locomotives and about RO steam looomotives on the narrow
gauge lines, 3Some of these locomotives are used for shooting purposes, ''est Pakistan
Railways plans to replace all steam locomotives with diesel locomotives as early as
possible, However, if they want to replace thei. in the next 20 years they will need
18 lcoomotives yearly; if they want to replace them in the next 10 years they will
need 137 locomotives ysarly., If we add the requirements for an inorease of traffic
and some specific needs, the demand for diesel locomotives in FPu.::tan will increase
by about 10 locomotives yearly.

The project report estimates a total demand of 30 locomotives per year for
“est Pakistan Railways for the next 20 years, At present ''est Pakistan has various
diesel locomotives, and out of a total number cof 337 locomotives, 250 are of the
American Alco type.

Pakistan Eastern Railways have 1.475 km of the broad type and 2,118 km cf the
meter-gauge railvay tracks. The present fleet of locomotives consists of 300 steam
locomotives and 190 diesel locomotives (imcluding 40 newly ordered from Canada),
The HP of diesel engines in East Pakistan is about 1,000, The project report
anticipates a demand of tem locomotives per year for East Pakistan,

The Iran State Railways had about 3,500 km of standard gauge reilway treck.
Iran has complstely replaced its steam locomotives with diesel elsctric locomotives
from the General Motors Company. Iran possessed some 250 loocomotives in 1369,
According to the project report, an annual demand of 5-10 locomotives is expected
in the future,

The Turkish State Railways had some 8,000 km of standard gauge railway traoks,
In 1969 their fleet consisted of 785 steam loocomotives and 170 diesel electric
lcoomotives. Some of their steam locomotives are very cld, In omder to replace
all their steam locomotives in the next 18 years they will need an average of
30 locomotives annually.

The project rasport estimates a total demand for diesel locomotives in the

RCD countries at approx. 75=80 locomotives in the next 16-20 yesrs,

The project report doss net include any data on major inputs material or
cther material relating to this project. This may be due tc the fact that
Eskishshir production is starting with an approximate domestic ocomtent of caly 25%,




Thus, the increase in domesti ‘oAtent cwn be (1. demr, t he rnigre v aaPe
Turkey will have nc prediems suppiying iaput material o0 4 @erti aily vredeed

partn for prduction of loccomcti ree,

The preject epert sontalne some tec Atcl 1ita on Ate o lacemcty oa,
includin_; specific requiienc: .~ .4 S Y fle=lsorth o rests’
to the Pakistan roal gauge railway treck, spe. al ( itafs ' vaof wag the due!,
larger fuel tanks and more poweriui enxines .cr (ahistan " fivags. Tt s etressed
in the report that most cf hese requitements g |- ae' ty the “rametive produced
in Dekihehir, The raport ilec gives some tnicrmaticr cag rhir. *he 1 wpee
agreemont with the ‘rench Traction “Epoirt Mirw ™o purahve:. @ sanuf e turiag
agreement is for a pericd ~t 1 yaars TaRay wil. Do free tc =snuflac ture
locomotives with no limits on 1ocal compenants The necessary samu! o tuiringt,
designing and technica! data are supp' v by the ‘rench listw rat ¢ 'Pes of
charge, However, in the agreement on 4183 snrines ‘he 1caraily wPesmeh!
stipulates that a Ytoense fee wiil be lavied for saml M IR¢ 4 ifm tured I8
Turkey. Theee will be similar engifes, 1 nrdins t( tue Pup T, 10 thac@e that
were iR service at the end of /67 1n PakLe e  thel "OuRiries suoi o8 Alriers,

Cameroofy T hiopia, 'onge, the Ivory Coast wc Irnq,

The present estimated caprcity of the "aRiskedir "avtc®y 1s b f1e0el elewiry.
locomotives and <O sdditicani smaller diesel enrifes with - .cevl comtem.. In
the latur stages tie capacity car e incraased . ' ' (nocm tives vith T leeal
content Wy an additiora. investment ¢f ¢ willior .. oat even be \m ~phsed to o
higher number of locamotives But with « .ow P viel T v’

™he total IAVESMEN. 18 wa. B .ou + ¢ igp.vr. (b Res don for W loveme (V) ves
aad 5C diese. engines per year with %5 . .. con‘ert, wme eres, §27 eillion for
s capacity of 60 loocantives apd (0 diese! engin«e per sear with 5, cf leosl
cortemt. The working capital iAvestment (s mot \nciuded 1 Whie otully. The
project report gives dats of aBBuA) OPEPRtIAg WA fur 1 capacity 1 emly
60 looemotives and 4~ sdditional diese]l eagimes sich *% losel scstent, The ‘el
ocost 10 cetimated at TL 1M.2 aillicn o abeut ! | mtilica ‘wslty the Pate of
exchange of ) Lires por § . which was the officis]l enchange Fete When She Fepept
was prepared). The caloulation o the estimated onet fug o Leseametive of e
Coco type was * 260,000 and the selling priee | '/},00C tawiudiar 3 prefry,
T™he e timated price of the Robe type Alesel locemetive 18 25, 000 apd
selling price ! 23,000 (ineluding s prefit v? ), 1V san be sean Ivam \be Pepert




‘hat (ren hee Wought! Trep tenetei B Lofe LocaBetives with ) )0 NP for § 286, 0N
onch, dhiles "paenet Trastion (fefed ctrtiar leeometives for W )00, Paliistan
recantly wouwght 17 W diesel lrcometives fror Gemers]l “leetrie for © 2 V000,
Paf the ~alrulat i a f pagetash pefind Twrllay woed the production of O lecumotives
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of modernization of the Turkish ailways (and those of Pakistan) and from the

point of view of future foreign exchange savings., [urthermore, the production of
locomntives belongs to the sector of heavy engineering industry which requires wider
markets as the domestic market is usually insufficient for production to be
sconomical, Other ec nomic and social bensfits of production and even some non-
econonnic factors justify the setting up of such production and establishing this
project as an RCD »roject,

As for the oriteria regarding the selection of Eskishehir for the production
of diesel loocomotives, the looation is chosen by taking into acoount some main
locational factors such as the major input of material, transport of input in terms
of volume and weight and some basic infra-structure facilities, Eski shehir can be
considered a Center, all the more because it is situated in tho developed area of
Turkey betweem Ankara and Istambul close to the Karablic Steel Industry Center.
loreover, the backward linkages of this prcject are good, production is carried
out by & railway enterprise which already has extensive experience in maintenance,
repair and production of some spare parts for diesel locomotives,

As far as markst analysis and estimation of future demand are concerned, we
spprove the method used but not some of the elements and conclusions. ''e believe
that the period forsseen for the replacement of steam locomotives in Turkey is too
lons, "odermisation of Turkish railways should go faster, and consequently there
should be a faster replacement of steam locomotives, I[nstead of the 18-20 years
period we would propose an approximate period cf 10-1? years for the replacement
of most steam looomotives, Thus, the demand for diesel electric locomotives in the
next 10-1%5 years will be higher than it is assumed in the said rep rt (40 instsad
of 30 locomotives per year). The annual demand for locomotives in all the RCD
coumtries will be higher than it is assumed in the final conclusions of the project
report,

The report neglscted the shooting diesel electric locomotives which should be
part of medermisation and should increase efficiency on the State railways. This
problem is partiocularly important in Pakistan where old, unecomamical shooting
locomotives are ussd. Nuring discussions between Pakistan and Turkey, on the
Pakistami imquiry as o whether 700=1,400 HP locomotives for shooting purposes
oould be mamufaotured for Bast Pakistan, Turkey rsplied that SO0 HP locomotives
vill be mamufactured from 1974 onwards, i'e should like to suggest that this type of
locomotive should be produced as a co-operational arrangement between Pakistan and
Nrkey. Some large firms in Iran will need shooting locomotives also,




The estimation of 95-10 diesel electric locomotives annually for Iran is also
low if we consider the extensicn of railways, rapid inorease of economic activities
in Iran and the setting up of some new industries (mining) which usually require
huge transportation facilities. Our estimation of future dumand of locomotives by
the RCD region does not stipulate that all requirements should necessarily be met

by the production in the Eskishehir plant (there can also be sone import) but we

should like to indicate the necessity for a wide market, good prospects for setting
up suoh production in the iCD region and above all the possibility of co-operational
arrangements among the RCD ccuntries to meet market demand. ''‘e should assume the
electrifioation of some railway lines in the future,

It has already been mentioned that for the production of locomotives wider
markets are required and that such production is suitable for various co-operational
arrangements. ‘orld experience confirms this statement and the present condition
in the RCD countries, partioularly in Turkey and Pakistan, favour such co-operation,
Firstly, as the Turkish Govermment ocnfirms in the report, there are no juridical
obstacles regarding an agreement with the Frenoh Firm on licence. Secondly,

Turkey - in establishing suoh a project - is facing some problems of efficiency and
profitability with a level of producticn at 30-40 locomotives. In the project
report, as menticned earlier, annual expenses and estimated ocsts for cne locomotive
and pay-back period are calculated on the basis of a capacity of 60 lcoomotives.
Even with this level of production we oan justify the minimum profitability of the
project. Some European firms have oapacity and production of about 200 locomotives
yearly. Respecting all speoific conditions and arrangements with the Frenoh Firm,
we can estimate that the capacity shculd be about 100 locomotives yearly, If the
average yearly capacity is 30 locomotives, we come to the conclusion that the oost
of one locomotive woculd be § 40,000 higher (or 15-20 ); the break-even point will
be reached at the production level of 5 locomotives yearly. The neoessary amount
of working capital should be added to the total investment., A minimum of

$ 34 million should be foreseen,

Although the Turkish railways have a good possibility for inoreasing the
domestio content by additional investment in Eskishehir and by sub-contracting
with other domestic firms, we believe that it wculd take longer to reach 80-857
domestic oontent. On the other hand, Pskistan also has various workshcps for
maintenance, repair and production of some locomotive parts, There is a railway
mechanical workshop in Lahore. There is the new oentral looomotive wcrkshop in
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Rawalpirdi and there is also a new carriage factory therz. There are other firms,
privai¢ and 3tate-owned, suitable for producing some parts for locomotives such as
ihe Taxilla Heavy FEngineering Complex, PZIR, Phartali Diesel '‘orkshop, BECO Iirm,

PER Saidpur Mechanical ''ookshep, Shiptuilding xarachi., 12 these firms have a good
possibility for co-operation with Turkey -~ :? Pakistan in premcing diesel locomotives.

The representatives of the Governments and railways are already in contact.

The Iranian Government stated inai due to its standardization of the General
Foters diesel locomotives. Iran would nct participate in the production or co-
opcrate in the Turkish project located in Eskishehir. The iranian standpoint is
understendable; however, ve should like to suggest that some spare parts needed
for Iran, which are either sim.lar or the same. should be produced on a co-operational
arrangement basis among the three countries. Nskishehir would be suitable for this
kind of co-operation. 'o would therefore like to propose that Iran shodd, onoe it
has started produotion, rcconsider the possibility of joining in the co-operation

for producing some spare parts,

The revort mentions a flexible capacity in the range c¢f 30-6C locomotives.
A hirhe:' capacity requires an additional investment of § € million that would affect

ths percentage of domestic conient., ''e are of the opinion that the domestic content

will be, for a period longer than expected, 50-0C",wiich compares cuite well with

other sectors. 1In addition, Turkey is facing the problem of the lack of highly
quelified personnel, particularly engineers for design and other purposes, These
fariz point to tha neoesasity of oo-operaiion with Pakistan, There i3 a demand Br
6~70 main line diesel locowmutived 1o Lo noxi L) yeall . well as a demand Br a
simi’ar number of shooting locomn*ives or :he RCT market, '"th some repair ard
ne_ntenence activitics, production of diesei engines, possibilities to export
locomotives to other regions, cxtereion c¢f cc-nperation in the RCD and with the

Freasch Firm, the production capacity could reach a minimum economy level,

Only under suoh arrangements can these projects be profitable., Even then the
raty of profit would be about 5. (profit betfore tax as percentage of the total
investment); the pay-back period would be about 18 years. AL the above calculation
of economic profitability is the minimum that nan be approved in this kind of
production for the initial period in devaloping countries, assuning .zt ti=o
arnusl operating ocosts are oalculated realistically, that the produotion will be at
a minimum of 60 locomotives and that the average selling prioe will be $§ 250,00 per
locomctive,




In discussions with the relevant expeits in the Turkish railways the experts
were told that it is oheaper to produce spare-parts and components for diesel
locomotives in Turkey than to import them, This is quite probable as Turkey has
some tradition in metal working and the import duty on locomotive parts is 65j.
The devaluation of the Turkish Lira will promote greater domestic production of

the components. for locomotives. The domestio production of locomotives in Turkey

is protected by a 50, duty on imports, therefore, we believe that the production

of locomotives will be competitive on the domestic market. As far as the world
market is concerned there may be some uncertainty, but should the Turkish Government
be willing to make concessions for exports by way of reimbursing import duty on

the imported parts, the export price would be lower compared with the domestic
price and could become competitive on the 1CD market (many countries practice
reimbursement in suoh cases, including Turkey).

The Eskishehir factory is already in production for main line diesel locomotives,
Ten locomotives were assembled and the next ten will be produced in the current year
with about 25, local content, From information received from Turkish railways,
for every 20 locomotives produced the domestic content will be increased and
Eskishehir factory will reach a capacity of about 50 locomotives in 1975 with a
domestic content of about 80, The Turkish experts believe that the capacity could
reach 70 locomotives per year but with a lower domestic content. During 1370 new
machinery and equipment were to be installed, In the Turkish annual programme for
1971 there is provision for new bids to be invited for the remaining machinery and
equipment so that the factory could be completed by 1972,

D. Practical Co-operational Steps

As Iran has already announced the standardization of its General Motors diesel
locomotives, Turkey and Pakistan are left to co-cperate betwean themselves in the
production of locomotives for the time being,

As disocussions between Iranian and Pakistani experts progressed, particularly
with regard to the suitability of locomotives for Pakistamni oonditions, we should
like to suggest practical steps to ensure that this co-operation takes place as
soon as possible, It is our belief that Turkey and Pakistan could co-operate from
the very beginning in the design of locomotives, in the production of heavy meohanical
parts, in the production of shooting loconotives, eto, e should like to make the
following proposals;
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(a) The first step should be made in joint work on the design of lccomotives,
Turkey already has one design bureau which is the leading institution im the
production of diesel locomotives., This bureau is short of engineers and
teohnicians. Pakis’an railways also has engineers a2md technicians dealing
with the same subject. ‘'e propose thit engineers in boih countries working on
diesel locomotives should join their capacity, knowledge and experience in an
effort to co-operate for the production of diesel locomotives, Unification
could be achieved in many ways. As a first step we suggest that engineers

and technicians join the Turkish design bureau; later on. an office of the
same bureau could open in Pakistan or a joint design bureau could be

established with separate units in each country.

() The existing capacity for maintenance, repair and production of locomotives
in both the countries permits great possibilities for co-operational arrangements

in the production of locomotives, Moreover, some other State-owned or private

firms in the railways organization could be considered as suitable for co-

operational arrangements in the production of lccomotives.

Agreement for oo-operating in lrcomotives will prove beneficial to both
the countries, not only in foreign exchange savings but also in solving some
technioal and financial problems so that the increase in capacity could be
achieved without any larger investment. Thus, the production of diesel electric
locomotives for maneouvre (shooting) oould start much sooner than foreseen in
the original Turkish plan (in 1)74).

Thus, Pekistan could start produntion of heavy mechanical parts, underframes,
hoods, boggies, pipe-works, uriviig .ups, painting work, spring pistons, rings,
etc, An agreement between Pakistan and Turkey could be reached by stipulating
that some of these parts be produced only in Pakistan while others would be
produced only in Turkey for the total production of locomotives. 'Ye recommend
that a group of experts from both the State railways meet to deal with this
suggestion,

Turkey and Pakistan could start co-operation in assembling and producing
shooting looomotives whioh are urgently needed in Pakistan, Pakistan oan produce

all necessary spare-parts.
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(c) Should some protlems arise due to the practice in developed countries of
selling locomotives on a credit basis, they could be solved through greater
co-operation, a greater exchange of oapital goods between Pakistan and Turkey
and through efforts made by the Turkish Government and the NCD to sell

locomotives an a short term credit basis,

(d) 1In the co-operation between Pakistan and Turkey for locomotive productian,

the production of various types of wagons should not be neglected, Iran could
also be involved in this. There is presently a large capacity in Palstan and
in Turkey for the maintenance and production of various types of wagons.
Pakistan is producing ocaches, Iran intends to establish capacity for about
450 wagons yearly., They should be of the boggie type, 4-axles, with
possibility to increase in the second stage to R0NO pieces Yearly., We strongly
believe that contacts bet' een the three countries could result in some
arrangements in co-operation to meet the demand for various types of wagons

in all the RCD countries. ‘'le, therefore, recommend that RCD contaots in
locomotives should be extended to other railway equipment, primarily to wagons.
Thus, for example, the possible production of double wheels for locomotives

and wagons for all the RCD countries should be studied.
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6.2. Centrituges and Special Filters

for the Chemical Industry

Background informatici
The RPC at its LEighth Segeirn hel1l in Teherar in April 1968 recommenaed
that centrifuge - and special filters for the chemical industry be a jcint purpcse

enterprise and that Turkey prepare a detailed project repcrt on the sulject by
the end of August 1968,

It was noted at the Tenth Session of the RPC, June '96¢, that Turkey had
recently circulated this study and the RPC recommended that it be submitted

tc the subcommittee for consideration.

The Study on Centrifwe: and Special Kilters for the Chemical Industry
was prepared by the RUD grcup of the State Planning Organization of the
Government of Turkey in April 190Y.

Turkey and Pakistan signed the Memorandum of Understanding regarding filters
for the chemical industry in November 196Y. They agreed on the utilizaticn of
existing facilities in Turkey. The required investment capital mrntioned in
the Memorandum cf Understanding is .4.2 million, provided by Turkey. The
production of filters will operate under the Turkish Sugar Factory A S.

Pakistan agreed to purchase for a period of five years starting 1 January 1970
all import requirements for centritug-: and special filters for the chemical
industry. The price was t¢ be competitive with the c.i.f. price. The UNIDC
experts were ..ot able to obtain any data on the implemertation of the Memorandum;

apparently, it has not yet been implemented.

It was noted at the Fleventh Session of the RPC that Iran was not partici-
pating in the project. This is due to the fact that the Arak machine plant

will be producing these items.

Short description of the study (Project Report)

The Study on Centrifug«: and Special Filters for the Chemical Industry is
a work of 20 pages and can not be congidered either a prcject report or a pre-
feasibility report. It is stated in the introduction of this study that it
was impossible to compile all the information on the manufacturing capacity
of filters in the region. The study is mainly concerned with manufacturing

capacity, current and future demand and the classification and description of




centrifug: and special filters. The study classifies the processes of
mechanical and technical separation and specifies that in mechar.ical separation
various filters, ccntrifuges and presses are used  This is tollowed by a des=—
cription of centrifuges and filters used i1n the varicus sectors outside the

chemical sector. This part covers about nine pages of the study.

In the chapter entitled "kxisting Industry in the kegiun", it 1s said
that the Turkish Sugar Mill Industry owns four factories which manufacture

centrifuges and filters (in Ankara, bskishehir, Turhal and Erzinzan)

The newly establishied capacity of the Turkish Sugar Mills at Etimesut
near Arkara now oroducing filters is cquipped with mcdern machinery such as
lathes; relling machines, plate edge shaping machine, automatic arc welder,
radial drilling machine, an X-ray welding control unit and highly sensitive

balancing machinery. The total investment is abcut .4 million

Iu Iran, according to informaticn obtained during the preparation of the
study, there is not a single factory manufacturing centrifuges and filters for
the chemical industry In Pakistan only plate and frame type casts and iron
presses are manufactured, but there is ac factory manufacturing rotary drum

cell and non-cell filters.

The chapter dealing with the demand for centrifuges and filters provides
an analysis of currcnt sugar consumption, future sugar consumption and capacity
in all the RCD countries The total demand for centrifuges, drum and mud
filters up to 1975 in the sugar industry alcne is estimated by this study as
followss

Turkey iran Pakistan Total number
Centrifuges 35 15 425 510
Drum filters 5 1C6
Mud filters p 150 222

Bag filters ~ : 1050 141C

According to the report, the samc rqquirements arc foreseen for the next

five years for other food and chemical industries.
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The study contains value data or total demand estimated arnnually as

followss

Lemand (US. Millicn)

T.key Iran Pakistan Total
Centrifuges c.112 0.410C 1.360 1.052
Rotary drum filtcrs {.043  0.20¢ C.aCOo .48
I'ilter presses .03 U192 C.48C Q.71¢C

kag filters (.03  C.18¢C 0.03C C. 846

(.23 l.ose  3.07C 40396

The study states that the Eurcpean price for centrifuges, including
motors, is 46,000 per ton and that th. average Europecan price for filters 1is
11,500 per toi.. The cost price for centrifuges in Turkey, without the motor,
wag ;1,730 per ton in 1956, and the cest ¢f the motor *,000-5,CCC per ton.
It was concluded that the Turkish price was competitive 1ith the world market

price.

The Turkish production price for rctary drum filters 1s "1,320 per tor. and
1,300 per ton for bag filters. This means that the Turkish filters are cheaper
in comparison with ‘he¢ kurcpean. The report specifies that a great number of
centrifuges and filters for the chemical industry arc manufactured in the factory

cstablished by the sugar industry in Turkey.

Centrifuges, rotating drum filters, filicr presses and bag filters are
manufactured in Turkey under license -f Saltz=Gitter Marchinen A.G., Federal
Republic of Germany, and are of a good quality. The study ends with the following
statements "Finally, it can be said that there is no pressing need to establish
new plante to produce centrifuges and filters for the RCD countries. The total
centrifuge and filter demand can be sapufacturcd i« the machinery factories cf
swgar mills at the Baropean standards". (page 2C of the study)

We deduce that on account of the final recommendations of this study, no
data were given on locational factors, major input material, investment, financ.s,

efficiency, etc.




The RCD Study on Centrifuges and Special Filters does not provide any data
on the capacity of existing plants and their production programme. The new
study should contain technical data about all types of filters produced in
Turkey and Pakistan, From these data it will be possible tc assess the percen—
tege of coverage of all centrifugee and special filters in the various RCD

countries,

Evaluation of the project from the co=operaticnal point of view

As mentioned before, this study i® incomplete and it is difficult therefore
for the UNIDO experts tc make a full evaluation of the project. Moreover, the
limitation of the study to the production of centrifuges and filters for the
chemical industry only is not justified since the food industry as well as
some other industries alsc use centrifuges and special filters, Thus, although
the study prepared by the State Planning Organization went beyond its task
(limited to chemical industry), we consider it both useful and necessary.

A demand for such goods exists in the RCD Region and will be growing;
therefore, the selection of this production for an RCD project is in accordance
with the market demand and with the national policy of each country in the
development of the engineering industry. As far as the market analysis in the
study is concerned, we cannot accept as viable the method used for assessing
the total demand, particularly the requirements for centrifuges and special
filters for the chemical industry.

No data for the sugar industry in Iran secems acceptable. The total daily
operational capacities of the existing beet and cane sugar factories as well
as the forecast of capacity are as followst

1%8‘1%2 1972/1973 19771/1918 1982/1983

Sugar beet and t/day 37,250 54,100 61,500 70,000
sugar oane -

Since there are no available data, some other method should be devised.

For instance, looking at the structure of investment in chemical plants, we
find that requirements for centrifiges and filters share about 0.5’ of the total
investment., Each RCD country has a Five Year Plan and an estimate of the total
investment in the chemical sector, Data on the total import of oentrifuges and
filters, not related to the chemical sector, are available in some countries,




The import of centrifuges, machines and filters as well as parts for
such cquipment in Iran from March 1565 to March 1970 was about ¢10 million,
and about ") million in the previous year. Data concerning the imports of

the other two countries were not available.

Iran's Import of Fiiters in Past Yecars

- a—e

1967/1965  196:/1969  1569/1970

Mineral, animal and vegetable Pcs, 56 126 1,192
0il filtering equipment Keg 104,942 143,941 284,130
Rlse 12,750,976 135,823,720 26,502,371

Water filtering equipment Pcs, 39% 374 396
(other than domestic filters) ! 568,814 A74,297 121,907

‘e
Rls 32,520,182 49,636,797 21,277,114

Other fluids filtering Pcs. o5 762 471
equipment Ke 345,175 303,282 97,887
Rls 29'860|b21 4(),555.4/’7 18'447'806

Parts of filtering equipment Kg 1,043,537  1,877,95% 1,399,876
Rls 124,455,122 270,145,161 253,793,165

Domestic filters Pcs., 1,247 3,438 59,393
Ke 11,250 3,630 34,064
Rls 2,217,690 1,760,166 456,888,089

The chemical industry is another important consum'r c¢f centrifages and
filters. From the forecast of investments in the chemical industry in Iran
it is estimated that in the years from 14572 to 1576 the average value of the
consumption of centrifuges and filters will reach approximately 4,660,000 per
Year, and in the years from 197/ to 1981, the average value of consumption will
be approximately $860,000 per year.

It we considcr the requirements for the rcplacement of old equipment in
the chemical sector and requirementc and investments in other sectors which use
centrifuges and filters, the annual demand amcunting in value terms to
4.3 million is an underestimation and the figure will be higher for all RCD
countries. To justify the futurc requirements for filters and centrifuges,
we should like to point out that some of these products are imported by foreign
firme as part of complete scts of machinery and equipment for a factory. We
should also draw attention to the fact that some spocial types of centrifuges
(high rotating) and certain filters for laboratories cannot be produced locally
and have to be imported,
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As to the main question dealt with in the conclusions of this study, i.e.
that the present capacity can mect the 4crani and that there is no preesing neec
to establish new plants for the chiemical sector, we should like to mention that
the new capacity in Arak, Iran, concurs with this conclusion, If we add tu this
the possibility of a further increase in the production of filters and centri-
fuges in the existing factory in Turkey, the main conclusion of this study can
be partially approved. Looking at the present situation within the RCD region,
we find that some kinds of filters are produced, for example, filters for
automobiles, particularly in Pakistan. Regarding the production programme
of the Taxila heavy mechanical complex in Pakistan, we admit that thie factory
can produce equipment for sugar mills, amd ws Doliieve that it can include the
production of filters and centrifuges.

Production of domestic filters as well as filters for the automotive
industry is not recommended within the frame of an KCD joint venture project.

The demand for centrifuges and filters for chemical plants is relatively
small in comparison with the large demand for sugar and some other industries.
According to the estimate made by Chemical Consultants Ltd., the annual demand
for filters for the chemical sector in all the RCD countries will be about 500
tons. Moreover, filters and centrifuges are¢ common equipment used in the
chemical and other sectors of industry. Only a small part of this oquipment
could be considered as specifically for chemical plants, Thus, the existing
production capacity for filters and centrifuges in the sugar industry or else~
where can supply the chemical plants with these products,

From the technical point of view the production of dyum filters for the
chemical industry and filters for other industries can be organized on a

domestic production basis., This would require a shaping machine, automatic

welding equipment, horizontal milling and boring machine, some lathes, radial
drilling and balancing machines.

Boaring the above facts in mind, particularly the demand and the existing
and future oapacities in all the RCD oountries, we shculd like tc improve on
the main oonclusions of the Turkish reporti
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meeting. The RCD Secrctapiat should tak. cape £ the , ro, ati. su For such a
moeting.

It is most advieable $c sulve the o i § comtPilugrs wanl special
Tilters on she banris I trade comtpacte W' 't ¢ a RCD Jorat ventuPe e ject,




o ehaund_ia(emalis
™e “ertonal Tlamming "ewdsil, ot 110 o48t) Beselan held - Ankara in Jammery

1967, requested Paltotan %o cireujate « study wm dlesel engines \g t>. end of
April 177, The study prepared Yy Maiotan vas 440triduted tn | €7,

1t t1te tanth Yession, Weld 18 Jume | ), the RN recenbended that agmber
Goverumentic should 1afef® cash other Wrough \he A0 “eeretariat of their produ-tion
slans and 10pert Fenuirensnte for 100l angines, At *he same meeting the NIC
roguested Narlay ‘- cirwnlate & gt Joct Feper! on MaPine ~raflt diesel engtines,

e UBIRC Buperta received the preject repurt o8 the Niesel Tagines Pustery,
samnfertuPing e wiyer Wartae Diesel Mgines o woll a4 o study fren the Palietan
Govarumant on 84000l cngites asmufustured (2 the AT coumtries, prepared g
Chanteal Consultante ta My 1967, Asverding %o the Tesme of Heferemee, the task
of the INNEB0 %eer 10 11nited Ve di00el engines abave 2% WP, la line with these
reguirensats the tean should Sl 1%L \rertion Jiese]l cngines covered under project
B, | “losenstives”, Wen with narine 1000l e i008, heowy auBiliary or statiemary
di000] engtncs and o 1inited mmber of ¢level eagines Ter hoowy \rushs and carth-
soviag oquignent, The %P tliever thet the liattation of their study %o diese!
Mgiase abeve 290 WP Gees Mot corvenpend ¢ co-operetional arrengenents smeng the
ACD countrtes, and 1t 10 folt hat Whie otuly sheuld b o ended teo other &ieoel
aaginse. Censeguantly, wdsr Wie prrejeet wo shall dsal «ith;

l. aPriae 6lesel eayines md /, other ¢iossl engranes,

Our apprensh 10 Yased on he recemmendaticnd of e W at 1%¢ WMairteoenth Sesetien
Wich rosermendeod het e Wree Joverunente sheuld enchange views o %he nature,
peostibiiity and coape of WNelr co=qpareticn 12 e 1004 of Glegsl eangine:..

1. Dnfeatetted ol iniass Raeiee Mesel hasiase

s prejeet rapert centatas ¢ swmmasy of e prejeet fer ostablishing & diesel
Ggiacse prefuctien (o Pendich, Nslap. [ 10 & wrt of 20 pagee with coven mape s
GRetes. e repert (0 result of Joiat Wit botwoen the Nrhich Govesument and the
Seloer Ivethere (04, Fion, e deseripticn of e JFejort cmtaine cuplanstiens
for e lesetten of the plant (0 Pamdich ea %o 008t coast of the "wsmar See (obeut
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30 lom southeeast of Istanbul), The choice of the site was determined by the
existence of the Pendick shipyards and oco-operation with them in the metal sheet
works, The report also mentions that the entire technologiocal project should be
run on the experience of Sulzer. The largest size engine which cam be built is
the 9RND 90 type with an output of 26,100 "HP, The total capacity of the factory
and its production programme will be as follows:

Engine type Cylinders Total BHP
per year per year

RV 90 17.400
RN 68 44.500
RN 76 48,000
A 25 13.800
A 25 (5=10 oyl.) 13,200
AV 25 (12 + 16 cyl,) 13.200

TOTAL 150,100

There is a possibility for later expansion of yearly production up to 240,000 BHP.
The factory will employ a total of about 500 persoms. For the first engines most of
the compoments will have to be imported and the percentage of the looal oontent has
to be inoreased oomtinuously,

In the Chapter on market analysis it is said that Turkey has a programme for
inoressing the Turkish merchant fleet because at present only 30, of their export
and import is shipped on Turkish vessels, In 1768 Turkey spent {90 million in
foreigm exchange for freight charges,

Although there is a certain additional capacity mainly for smaller sise naval
diese]l engines im Turkey and Pakistan, the RCD countries alsc have a large market
for ulser Navy Diesel Ingines, The report also states in its Conolusions that
the NHA type can be used in other fields, partiocularly with gas and fuel.

The total investment is expected to be “17 million of wioh ! 7.4 million will
be foreign exchange, The total investmeat in building will be "4 milljon and
‘6 million in machinery. The working oapital is estimated at '2,5 million,




It is also assumed that at a later date when adequate foundary and forging facilities
are available in Turkey, the domestic component will be about 65-697 and that of
imports 31-35% In the Conolusions of the report hope is expressed that the Turkish
GCovernment will support this project and offer special encouragement by providing
any necessary facilities,

Finally, in the Summary of the project report can be found finanoial schemes
for the project whioh cover a total equity oapital of 7.2 million of long-term
loans provided by I.F.C. and "5.9 million long-, medium~ and short-term loans
provided bty the Turkish Banks.

No other data recarding the technological prooess, oost and prioces are included
in this short summary of the report. 'Ye should also like to add that infra-structure
works exist and will partly be carried out by the State, It should also be mentioned
that spare-parts and other servioes for the Sulser Navy Engines for the RCD and
other international ships will be available in this factory.

Evalyation of the project and recommendations

This projeot is suitable as an RCD projeot. Shipbuilding oapacity is being
enlarged and the requirements for navy engines of high HP are inoressing. Thus,
we can approve the estimation for a demand for 10-12 large diesel engines for the
RCD region in the future. However, in emndeavouring to meet the real demand for
navy engines,one should be Lurn in mind that there may be 2 demand for engines other
than Sulser diesel engines, as well as a possibility of selling on a oredit bLasis,
By putting into execution some speoial measures for the protection of the domestic
produotion and providing some facilities regarding oredit we can oonclude that this
project, from the point of view of demand, is feasible. ‘e should like to propose
the market anal;sis in a more serious way, to set up the production prograsme of
the plant.

For Iran this study should be undertaken from the point of view of the
utilisation of these diesel engines for natursl gas and oil,

In analpsing locatiomsl factors such as land, mioro-locatirg, transport
facilities, supply of water amd electrioity, backward and forward linkages and supply
of rw materials, we oan conolude that mome of these factors are unfavourable for
the establishment of the project in Pendick on the Marmar Sea. Regarding the
technioal data and charscteristios of Sulser R.N, diesel engines we have no comment
to offer as Sulser is one of the largest producers of Bmarine eagines in the world,
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"¢ should only like to propose that in a further study, an enlargement of the
prcjeot iby the inclusion of the new diesel ungines in the production programme
shculd be considered, 'e should also like to propose that in the agreement with
Sulzer Bros., provision should be made for the supply of castings and compcnenis as
"well as techniocal assistance as far as high quality grey cast iron castings are
concerned, steel oastings and forging will be available in Turkey.

As tc investments, we believe that the total investment is under-estimated
and should be above ‘20 million, For the cost of production of diesel engines,

we calculate that one engine would cost a minimum of !750,000. From the available
data we noted that the c.i.f. price of similar engines in Istanbul and Karachi was
alsc about 700,00 - #750.000, If we add tc the imported c.i.f. price 30, of import
duty, the selling price of the imported marine engine should be between 1950.000 and
* 1,000,000, Turkey shouid sell marine engines at world market price to the cther
RCD ccuntries; thus the total inocome from the sale cf six engines to Turkey and

six engines to the RCD countries would bring about (10,5 million. The total cost

of manufacture will be about ‘9 million (“750.000 multiplied by 12). The total
profit (assuming it is tax free) will be about . 1.5 millicn., The pay back period
would be 10 years. This project would bring savings in foreign exchange which
depend on the inorease of domestic component in producing such engines,

On the banis of these data and in considering other sociel benefits we believe
that this project will have a positive effect on the overall national economy, on
the develcpment of a necessary merchant fleet and on sea transportaticn in all the
RCD ocuntries. In our opinion, this would be suitable as an RCD project from many
points of view. This kind of production canmot be economically established in
each RCD country because of limited market demand., The RCD countries are building
shipyards and their national policies emphasize the urgent need for increasing
their merchant fleet. From the techmical point of view, the Sulser licence and the
production of engines with their co-operation is a full guarantee of good quality
produot,

The production of diesel engines could be included in the co—operational
agreement which has already been established in shipping. Some cther form of
co-operation in heavy engineering indusiry, partioularly in d‘iuel engines. '
propose that Turkey make oertain adjustments in the project report on account cf the
revaluation of the Turkish Lira and due to some new elements on the market, as
recommended,




The production programne given in the project report entitled "Manufacturing
of Sulzsr Marine Niesel ingines in Pendik, Turkey', prepared by the Sulgzer Bros.
Ltd,, "interthur in 1963, is limited to these types and ranges: types A25 and
AV25~four-stroke, redium speed engines from 550 up to 2.960 HP; types Z=four-stroke,
medium speed engines from 2,600 HP up to 6.00C HF, types RiM=low-stroke, low speed
engines from 7.500 HP up to 26,100 HP,

There is a gap between 240 HP and 550 HP - thesc are stationary diesel engines
mostly used as stand-by engines. The project should be revised and the production
of stationary and marine diesel engines from 24" P up to 550 HP included into the
production programme of this project,

26 Other es of Diesel Mnea

Although, as we have mentioned before, the task of the UNIDO Lxperts is
primarily linked with diesel engines above 25 NP, we cannot overlook other types
of diessl engines, particularly in view of the iCD market demand, existing capacity
and future production. ''ith these facts in mind and the normal technical oonsideration
we should like to divide our analysis of the other diesel eongines into:

a. Automotive Diecsel Engines
b, Tractor Divsel Eigines
c. Various Stationary Diesel Engines

a.  Automotive Diesel nes

Thsse diesel engines cover a large range of engines from 40-250 HP. The total
requiremenis of automotivs diesel enginss in the RCD oountries is 40,000 (Turkey:
about 15,000, Irans 12-14.000, Pakistan: 14-16,000) and will oontinue to inoreass.
Automotive diessl engines are used for light and heavy trucks, for buses (and mini-

buses) and earth-moving squipment,

Iran is progressing in the setting up of new oapacities for diesel engines
for such purposss, There is a Mercedes Dissel ingines Factory in Tabriz with a
production of 4,000 diesel engines and with ths capacity to producs 12,000 diessl
engines in two shifts., Tabris Mercedss Beny has, in a one-shift production
programme,the following types:

V.M., 312 33.8¢ mwp 1.600 pieces

V.M, 352 50=140 HP 1.600 piece

V.N. 327 70=-176 HP 1.500 pisoss

V.M., M6 108-240 HP 1. 300 pieces
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Iran reached an " rrement with loyland to oroduce, in twe shifts,
4,000 diegel ongincs. This Tuctory will siort oroduction in 1372 However,

the narket in Iran can avsort only holl of tais anacity.

In Pakistan, the Jovernuent lins rranted permission to the Ghandher
Industries to roluce 3edford di.g2l onsines for trucks, utomobiles, etc.
Pakistan hns other smaller producers (m-inly .ssembling) of autonotive diescl
en;ines. A similar situ:tion provaiis in furkcy. the plan w:s to produce
$=10,000 dicsel cnczines of 60--120 HP in 1971/72  The Turkish Gov-rnment had a

discussion witii Perkins over the nocw capacity.

Jde have noted that much of the canacity is :lready estovlished or is
about to :it.rt production porticularly in Iran ind Pikistan and in the
Poricins Diesel FEngines in Turiey if thiey come to o final und:rstanding over
the »nroductiorn. The prigent can.city witn o >ropoaed expinsion of production
unita will nearly provide for tu. total present demand. However, .3 some
of the cupacities are cither late in ct-rtins production or late in reaching
the designed capacity, tiae import of dicscl enoines is 5till high in the RCD
Countrizs. The domestic econtent is very low and the import of comwonents
for dicsel engincs ioc very high in all tae three countries. Thiis indicates

a ne2d for mutual conteot withiin the ICD fromework ts soon as posiible,

As far nz futurc demend is concerncd we carn for.cast an incrcase in
diescl engincs of about ©-:10 /5 yearly for th: next 10 years. Thus, the future

demind for diesel cngines will be 3 follows: --

Forecust »f Den.nd

Country 1972 1977 1978

Iran 2,000 21,000 34,000
Turkey 15,000 22,000 33,000
Pakistan 18,000 27,000 36,000

Total 45,000 70.000 105, 600

o the technical and econonic points of view, we recommend that for
future demand the existing capz:city be expandad. The production in Iran of

diesel ongines for heavy trucks is well locatud bocause the demand in Iran is

about 70 ,5 of all dicaal engines for heavy trucks. The expansior. of the
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Ghandhar Industry producir. bedford civscl eniiace for liht trucks should

meet oot of Pakistin's doemand s well g some of the CD demnnd

Having reviewed the situntion regarding dicsel cngzines in the RCD countrics
we have noted that stops have tlrendy baen tilizn in ¢stobliching co-<oporation
and making wrraagenents for tw nroduction of traction dicscl engincs for
railuays. Theee is an ur;ont nced for conticts and agroouaent for th: cstablish-
ing of co~=op:ration and stndrrdization ia utonmotive nd othor diesel angincs

in the RCD Region.

In the Conclusions on automotive dicael ongin.'s we can ohsarv: thet the
RCD Region has already wstoblished @ lirge eovp.rcity for the production of
autonotive dicscl oniness Jhen th: L signed cmoacity s reached full producticn,
it will mcoi the demind of the whole ACD uezion. However, some 2xceoss eapacity

exista in Iran for hcavy truck dicecl ‘ngincs and will incressc when Leylond

Diesel Enrines starts its production in 1972,

It should be pointed out th~t + lurge range of types of dicsel en;incs
is used in the autemotive scctor i lhe CD countrizs. For instance, in Iran

alon2 some 22 typcs are used,

Some of the cristing producers could not att~in profitable production
due to market limitation (Loyland), while otacrs 1o cxperriancing o higher

cost in storting the production of some components comparcd to the immorted
& P T

iteas (Mercedes Benz). Some components and parts of dicsel ¢n; ianes such o8

fuel injection puaps, governurs, nozzles, clectric ecquipnent, aetc. will be
importced to 21l the RCD countries as the market in wny of these countrics is

too small for c¢conomical “roduction.

It is advisable to nroduce some of these components and parts in specializod
factorics for ~ll the iCD countrics. A study on th: proscnt situ-tion and on

prospects for this production should be prepared in future.

In this situation the usual stens to be taken aro:

a) ustablishing closc contact betwe:n producers in the RCD countrius
and division of work ~nd spccinlization in the jroduction of dicscl engines
for the whole RCD market.

b) exploring thc possibilitics for co-onerntion in the production of soue
components for di:sel engincs and cstoblishing mutual agroement among firms

on tho production and delivery of some components or int :rmediatc goods.




c) 3oeking rossibilitics of gsub—contr.ctin with speciilized Ffirus
in the Jrolunti~o of Gone 2orbs sae’y o dmione, piston ringa, joor bozus,
elactria~l oquipment. stc. 32 sy eiJdizod cirag or 5.10ts mentioncd ~bova
nhrecr cxist in Prkistor ol Leen

d) discussins the trade .rr L casnts githin the sepdon cus well s
further develonment arosr aaes b .oed on reginunl co-onirition and co~op:r-tion

dith Doreien fims.

e) estrblishing suie joint nctivitics in ruse~rch or mrket stuy

vhich will ve of interest to o.ci firm i country

b.

The "gricultural scctor is ono ~f tho 1 rgost in the :conomiza of 11
the RCD countrics .nd ta. incressc in the use of mech aizution iin ooriculturc
is the atin wolicy »f 11 countrics. Thus, the dead for tr.ctors is
const._ntly increasing. Unfortua~tely, the RCD countries have not finalized
the production of diosel :mngines for tractors. The troctor flaet is vory
diversified in ench conntry. 3ua- ostimati.a Jives o figure of bout
100,000 v-rious tr.ctors in tn- region.  The tot:l lawmand in Iran for dicacl
enginus for tr.ctors is bot.vcon 5,000 to €,700, in Murkey it is ~bout 16,000
~nd in Palkistan about 74000 to 3,000 »or years Thus the tot:l demand will
e for :bout 30,000 trictors.

Iran mnde an yorecnent with Rownia for oroduction of about 5,000
Universal 65, Romanian tractors. Anotlhar wareeneat is signed with John Doere
Company for the >roduction of tr-ctors. Both lic.using agrocments will ~llow

for . production of ~bout 9,000 “r-ctors.

In Turkey negotitions wevce gring on for the nreparation of n c.greement
on thaa »rsduction of lerkins di.uol «n5in 3 for tractors. According to the
1~test informntion, the ncpotiations howve not yet bcen coacluded. Jo should
li'te to str.ss that Perting Ai.scl en;inea are suit-ble for this region, that
among the proqent f1 .2t of tr.ctors Perxine dicsel ongines mate up the lorgest
nwiber. It should therefore be in the inter.at of =11 the RCD countrizs to
sct up Perina dicsel ongino production, Howover, should it not be posseible to
re~ch an agroement with the Porking firm, ther: -1e other firms equnlly well
qurlified for this undertaking.
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Pudistan 15 assoabling 3 ford dicsel cnsines nd recontly the Priddat o

2

Governnent approved the ~r.oacat notweon the Ganlier Intusiry ad Boiford

for .=t blicning the sroduction of Ydford dizsql vnrinns for tractors -nd

vehicles .
for 4roctor Cioso . =ngineo

1972 1977 198¢

o0 4.0 ..

Turkey 1€, 000 25,000 34,000
P-kistan , L, co0 12,000 17,000

7,000 11,000

31,000 48,000 64,000

PR PR

All these frcts coufirm the offorts of the RCD degion to solve the “roblam
of diescl engines for tractors. e belicve thet one of the r.osons why they
are late in this fizld is lock of co-operation s well s lacz of 2 unified
plan in looking foi suit~ble solutions thit would help in thi: »roduction of
troctor dicsel engines in the SICD e jion It ig certcinly not too lnte to
3tart co~oper~tion betucon the 8CD couaieicg, tokin, into ceount oll existing

co.pacity in the »rocumection «f tr .ctors.

e enn obsorve th t in the productinn of the vorious coapononts for
tractors (as for other acchinery), the RCD countri.s wre ficed with the sroblam
of high costs unialy du: to low s:irics of proluction and morikot limit.tions.
Thercfor: the main sroducers of tr ctors should join thexir offorts in the
quest for now targets nnd wys to cn vy out o oorocr mi. in i oroduction
of troctors in the mosl ~pproprinte wny from the tecmical and ccononic:l
pointe of vicw so a8 to contrioute to thc eifficiency of firms in accordonce

with the n~tion:l policy of :-ch country.

Many types of iractor Jinsel en inus aie used :ad roquirse in oach
country. Therc is ~ vosaibility for st ndarlizing some of the troctors in
cnhses hoere pocinlization in the drocduction of trictors should not prove
economical for 211 tvpes of tractors in one ur the sther of the WKCD countrics.
Furthermore, the development of mutuzl trade is advisnbly bised on oxc.sa

demand and cap-~city which exist in the RCD ecion.
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Bach JCD country co1ll 'w.ve. ~irenge vats with some Torcin fims.
Sometines tue muct saitibly soluation wold be to synchronize th.ir requirem.nts

1

and to insist on the wse by Joroign oaurtocrs of L cxisting dowrstic conncity

in oroducing Ji-sel engines Sor iroctors. By following the ~bove guprestions
rmany of th: probl ms o1 produciion wuld b solved.  These roblome are ~lan
connueted with co-oprration i tic: orotuetion of troctors; this will e

discusgad 1-teor on in this rooapt.

A dotedled stuly on o how to 25t hlish co-orar-tion irn il roduction of
diosel engines for tr.ctors Ly usine +ho sxiating copreity in the ROD countri s
should be prep.rad  The study should work sut i Hroblems and find bettor
cconomic and tochuicsl solutions thiot should prove beneficinl to -11 20D

countri s,

This group »f di.scl ongines sovers a wide range of cngines which nre
uged for sgriculturcl wnd irrigution nuroscs, for vorious macihinery and

cquisment, power oneriting, ctes  Thcy e normally divided into: -

- am-1ll dizecl engines up to X or 40 HP
= mediwm stotionary dicscl angines betweon 46=240 P

- largs stationary dicscl engines ~bove 240HP

Tn 211 RCD countrius w: find - cupacity for sii:ll liiscl engines with a
range uoto 30 HP. In Turkey, -~ f~u wrivoete producers can n:2t the local
demond which is cbout 3,700 to 10,000 .rngincs per yozr. here i8 2 now
capecity about to stort production tast will meet e new demanl of Turkey.
In iran, sm:.11 engines are us:d for various purpnses nd the ~nnual demand
is about 10,000 per ysar. There is no sroduction of disel anzines up to
6 1P. Th: Tabriz michine fictory will .roduce 4,30C dicsel cngincs of
9 HP, 18 HP ~nd 27 P, This f-ctory is able to incrense its nroduction up

to 6,000, 1In Pakistan, there nre about 50 produccrs of small dicssl engincs

m~rinly used for tube-well in West Pakisian -nd pumping nurposes in Dast
Poitistan, A now frctory under o Germ~n licens. has been cst:ablished nenr
Dace~r. The local domand can be met with 2xisting cipacity, which is not fully
uscd. Pakistan is cxporting sa~ll di:s:l vngines in many countrics including
Iran. It is normal that sach country should devoelop a production of smnhll

engincs to meet its own roquirements, loaving mn open market for sclling some
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types of diccol oinces t cthoer countrios to met it lentnd.

The: cemand for vedium st-tionnry Jioacl eagines with & ¢ pacity of
40--24" HP i much lower na coul beoostiont ot 4,000=5.00C for 11 the
ACD countri . ln Pridietan, o0 vrachi Shipouilding core roduce dicssl engines
belongiag t, this growp  Yow vor, *he loresr oraducer is Dorman Diescl
ngines Mmcetory in T briz, Iran. T of preity of this fctory is 4,000
ngines procucal in $uo shiftee Unti) now the faetory hos us:d only a smll
pirt of its c:owcity du 1o Lol Af mhrket domend. The totnl domnnd of this

type of diecsel engine in Iran is cstioeted t9 be dout 1,500 nieess for 1972.
f & '

The dennd for l-rg: station.ry di.s:l ongin-a ~bov: 240 HP igs lower
rnd can be stinnted ot ¢ fow hundreod yomrly for 11 th 26D countrics. Those
diescl engines are m inly uss! ©or g nerting clectridky ~n for stwnd=ty
purposead. ! bawve alr: oy suggestod tiat the {uture Pondils Marine Dicsol
angince k-ctory should oroduce this tyne of diceel en ines. Jsunlly this
production is included in some ~ther cxisting discl ncincs sroduction.
The cxmansion of ¢rid for -lectriccl lines . ill have . aogotive offoct on

the demnd of these diuscl engince for lactrification

The demnnd ~nd ~ls» t! reseat ¢ preity foir utitionnry Qicsel ngincs
+18o indic .t that there is 2 voscidility for RCD speeinliz~tion ~nd co=opor~tion

in prhduction ~nd supply of tho aork-t.

Jde refer to the verious types of Jddicacl angines in order to illustrato:

2) the possibi lity of co~opur-tion. il specinlization botucen the RCD
countrics in severnl toons of Cicgel onglacs;

b) thic neod r co=uperation uul sub-controcting wong firms in the

oroduction ofoomponents for licscel engincs.

c) to oxplein the 0asibility of trode orrangonent and co=oporation

among the QCD countrics by using cxcess ¢ pcity -nd Canand for somo
other typc of i sel cnegincs,

to indiecate the possidility of co-omerction in the pr.luction of
virious types of cquipnent wihich use dics:l engines, for oxomple
tractors, ¢ .rth-moving cquipment, :tc.

the stondardization of Qioscl cngines vithin the RCD countries and
speeirliz tion wsong vari- oo firas lready cngogel ir roduction of
dicsel ongines.  This would contribute to -+ domcstic c¢ontent in tho

production of li:sel engincs.
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£) A lires sorict ao doubt oxicus for ¢ivsel encines in the JCD countrics,

Howewver, ~ serious problom 15 th volume of roduction in the wisting
production units;.  The curront oeeuction in meny nlants is far balow
the ceonomic seala.  The inerenge in “fiiciciney il competitivin:ss
of th: domcstic lly producad ongines 1 -roely dopondis o gspeciclizotioon
cnd volune of oroduction.

aceurding to our ~ncolysis the oroduction of Jisel engpineg, for thy
tine boinzg in the oxisting c~-city, would not bo cripetitive with

the import nrice. ita the proticti:n of tariffs ~nd rossibilitices
of using the RCD =:.rket nd with the sggeoted comoniration nd
spaci~lizition, there are o)A prospects fur this nroduction ty be

profitable in the future.

The impleacatation of some f tae sbove aentined sucgestions rogrding
specirlization, trud: ~nd other co=uper tin.l .rr @y ements in cquipment
which usc dicsel cngincs will result in highar production of this oquipment

~180,




¢ 4. Rotati olectrical li
and

6.5. Turbo-Gepergtors (Stegm/Gas)

A. B ound Info tion

The Regional Planning Council (RPC) at a meeting held in January 1967,
discussed the study on electrical machinery equipment and recommended that the
feasibility studies on ‘lectrical Kotating liachinery and Turbo-generaters should
be prepared by Iran.

At its 9th Session held in December 1968, the RPC discussed the main findings
submitted by the Research Centre for Industrial and Trade Development (ilimistry
of _conomy of Iramn) on power equipment plant. The RPC also recommended that Iran
should oirculate a feasibility report of this project mot later than June 1969
(p. 20, RPC report, 9th Session). The RPC, at its 12th Session held in Jume 1970,
is Ankara noted that Pakistan replicd to the questiomnaire circulated by Iran and
that Turkey would do the same shortly. At its 13th Session held im Dacca in
January 1371, the KCD noted that Iran would circulate its project report in 1971,

The UNIDO team contacted several times the ilinistry of Zconomy of Iran fer
information on the progress of the report. Finally, in April 1971, the UNIDO
experts requested the RCD Secretariat by letter to take urgemt actiomn so as to
obtain the report on Rotating “lectrical Iquipmemt. Om 26 April the RCD Secretariat
sent a letter to the Iranian ifinistry of Foreign Affairs on this subjeot (copy
attached as Annex III). A similar letter was sent to Pakistan and Turkey. The
Iranian Government replied that they wished to discuss this subject at the forth-
ooming Committee on Industry which was to be held between 28 June and 1 July 1971.
In the report of the Committee of Industry om Rotating "lectrical Machimery the
following comolusions can be found,

"The Committee noted that having received the relevant imformation from

Pakistan and Turkey, Iran has asked for the sub-comtracting of this

projeot and would oiroulate the project report in 1972".

The UNIDO xperts are of the opinion that project No. 5 (Turbo-gemerators)
should be subtmitted for comsideratiom jointly with project No. 4 (Rotating
Tleotrioal Machinery) because technically they are closely connected and also
because all gemerators belong to rota.ing electrical machimery. For lack of a




suitable feanibility repert during their peried of appoiatmcnt, the UNIBO teen
sensulted other deouments, such o8 the Iremian study on Power Plan Wuipaeat, e
Turkioh Peport e Npdreulic Narbinees, induetrial prefiles ant etatistical date,
otc., tc nake 0o Prolininary cdoePvetsions and Mugrestions regandiag his prejeet.

. Dememd Lo Mtaliag Jestricel lashinemx
e usual wpreerh %o P denand for electricel narhinery ccmsiders e surrent

and future preduction and cenouAption of electricity, the futufe inerease and the
structure of olectrioity resources ia cash coumtry.

We tdentify the following ssnsumption of eleetrieity ia the ACD ta 1970,

Sonmmatii L SSSIRAMANL AN SIS

Oeountry Nillions of B Censunption pov
capita DA

w
Iren € 4600 2%
Turitey 4,500 e 8
fakisten 74 200 600
Mo enmnal insvease of ¢lestrioity preduriics ia the last fow years was X
nmulm.Mnmurdui.dw’umum.umm.

Mo otructure of onengy rescuress ia 1970, reughly evaluated, 10 @ folleowe,

Oountey Rypdro-guscusresd Nhesno-resturess
(1msluding ceal
wd gas)

<

ven )9 per oemt 69 per ommt

Turbey 45 per eemt 59 sor ommt
Pakistan 65 per oemt 5 per cent

The Sotal consumptien of clestrieity 1o lov ia all the sountries. w eam
cotinate that the Nutuse denand fer cleetrinity will be Righ 1a all these conntvies
1f wo tale inte ootund iadustrial reguirensats, needs of other COSRERIS 00rdall,
clestrinity ccaomption of the pepuletian, eote. ‘o egl) cupeet that the twend of
oﬂmﬂmdﬁtlml‘umubunumwhﬂ..-
Pive Tear Plan and then docpense %0 15 por oent. Per Pukioter and Tusbey wo fere-
000 oh ahmual 18srease of 1Y per cent %o 12 per eent Surtag the asst ‘e yease.




Un the danis of the above tremi »» egapeot the total consumption in 19751960
Bl 9RY, 18 each of the 1) covmtries tc be,

52,000
\ L]
19 000 4R, 00
PR - 5, o6

42450 - ’ 135,00

Pren the above Tighees wo ov: that the requirements for newly peoduced
eloctPiosty will be about 15, X miiiten KR fras )75 to Y98, and from 19R0
te 1905 abeut 34,00 millien W 1a all the €. segion. Some changes oam be
oupoctied 1a the structure of the reseurees for electricity ia the next 10 years
a8 the hydre-gesouress will i1acresse in Nghey.

In Pakioten the otr..ture will Bo alnoet the same. ¢ the other hand, aa

1aerease 18 Whe thermo-resouress ia the aext 1. vears 12 IFam vak de forecast.
[ ] ‘@ [

‘u Whe basie of Whe abeve data amd after a study af the demand for \lootnoul
oguipnent (desarided at the end of thi. hepter), we estimate that the demend for
stean genefeters vwill b approsimately N’ - W00 N amd 30U M for hydro-

goonreters anmually fer tShe ACH Magiotm fras 97" to 19¢9. Ia addition te thie
e denand fer 00 - 'S ! of ladge olectrical motore and 4.0 - 50 MM of diesel
eretere aan b0 feresoen. The NFC at 1t 94k Sesstion revemmended that 110 aad
00 W umite for theras plants Vs oemeidered as a standard for the RCT Hegiea.
Seme ladge waite shouid bo laperted Tahiag 1at0 acceunt thie recemmendation, we
oonclude that adout 5 90 6 Wrbe 00te will Se needed for the HCD Megiom yearly
for e aest 'C pease startiag ta 1979, .

Mo capasity of ene it of hydro-cloeetPic plant doponds on the locatiemsl
cenditions OF the hrdPo-eleetpic plant, e flow of water ami other factors.
Lesking ot oeme Ntuwreotpregranmes of hpdre-eleetrical plant comstrustion, we
oumn that adout o ght generaters vwill Yo required. AsSumiGg that oeme of the
@heretere will Mo aperied, wo edttante that o alaimua of aix hydre-turbines and




six hydro-generators could be supplied from domestic production in the RCD countries.
Taking into acoount additional requirements in large electrio motors and diesel
generators as well as the possibility of combined production of some other equip-

ment for gemerating electrical power and establishing hydro and thermal power stations,
we conclude that the recommendation of the RCP to study the possibility of production
of rotating electrical equipment in the RCD Region is well founded.

The Research Centre for Industrial and Trade Development, !Ministry of .lconomy,
Isperial Government of Iran, prepared in liay 1968 a "Feasibility Report - Power
quipment Plant" with the production programme:. steam turbines, condensation
heating and piping, gas turbo-units, turbo-alternators, hydro-glternators,
induction motors and diesel generators.

The estimated demand for steam turbo-sets (inoluding alternators) and hydro-
alternators is given in this study for all 3CD countries, the estimated demand for
large electro motors and diesel generators is given only for Iran (as at the time
of the preparation of this study no interest was shown for a considerable use of
the diesel generators in Pakistan and Turkey).

d of 81.e£ Turbo Sets, §%o—utomtorl.
ctrical Motors and Diesel erators

1972 1973 1974 1975 1976 1977

Steam Turbo sets (RCD MYy 1080 280 640 820 1005 1020 1200
Hydro-Alternators (RCD My 280 1011 307 827 827 930 930
Large Clectrical Motors (Iran) MW 85 32 72 90 105 115 135
Diesel Generators (Iran) . - 10 13 33 3 3V 30

TOTAL M 1445 1333 1032 1770 1960 2095 2295

The produotion of rotating and other electrical equipment cannot be ecomomioally
organised for ome ocountry in the RCD. This kind of production usually requires a
larger market. From this point of view, the productiom of rotating electrical
nachinery should be considered as a RCD projeot. None of the RCD oountries has a
large demand for setting up a minimum economic capacity. Thus, as far as market
is comoerned we can oonclude that the RCD Region as a whole could be a good
market for establishing a produotion unit for rotating eleotrical equipment and
other necessary equipment for generating electrioity.




As for the supply of the main raw material such as steel, casting, copper,
aluminium, etc., we oonclude that there is, or will be, scope for this kind of
produotion in the RCD Region in the future. The most serious problem in setting
up this kind of production in the RCD Region is to provide the know-how, the
technical, economic and managerial aspects of establishing an efficient and com-

petitive production of turbines, generators, large motors or transformers. There

are several world firms with experience in setting up this kind of production in
developing countries. 'lc believe that only with cloo- co-operatiom with onc of the
world firms in a special arrangement or a joint venture, can the production of
rotating and other eleotrical equipment be teohnically and economically feasible

in this Region.

Such production requires a large investment. '/e estimate that setting up the
produotion of hydro and steam turbines for a total of 12 turbines yearly, with
oomplimentary equipment will require an investment of 25 million dollars (without

a foundry).

Tstablishing produotion of hydro-electrioal and steam generators with a
capacity of 10 - 12 generators and some large electrical motor and neoccssary
equipmeht will require an inv:stment of 25 to 30 million dollars. The total out-
put of such a factory oould be 15 - 20 million. Details about the investment and
the ocost oould be '"orked out after a more thorough study and an agreement with
foreign firms. Taking intoc account an existing capacity in some other oountries
whioh are already suocessfully operating, we conclude that from the economioal point
of view, such capacity would be suitable and profitable to the ICD oountries,
particularly in saving foreign exchange.

The UNIDO experts subsoribed to the above idea and pointed out the necessity
of preparing a feasidbility report on the production o. heavy electrical equipment
and oo-operation of the RCD countries. This study should be finalized as soon as
possible. UNIDO oould, if necessary, supply the RCD with technical assistance in
preparing this feasibility report.- However, we should like to stress that, for
the sake of a better elaboration of the feasibility report, the RCD oountries should PS
clarify some oritioal questions regarding their standpoint on the establishment of,
and the oo-operation in such produotion. .\ further analysis, some oonolusions and
recommendations regarding rotating electrical equipment are included in the joint
oonclusions for heavy electrioal equipment at the end of this Chapter.




6.6. 0il Drilli axtraction
ﬁ!éeni

The Regional Planning Counoil, at its 6th Session held in Ankara in January 1967,
while reviewing the progress of the studies which were undertaken on a regional
basis b; member oountries, noted that Iran should circulate a study on oil drilling,
extracting and refining equipment by the end of April 1967, if Pakistan and Turkey
scnd in the filled questionnaires by February 1967 (p. 2 of RPC 6th Session report).
At the following RPC meeting it was recommended that Iran should circulate the
studies at the next meeting.

At its 11th Session in December 1969, the IIPC recalled the earlier decision
of the Council and recommended that this should be comsidered when the UWIDO study
on RCD Heavy "ngineering Corporation was disoussed.

Iran has not distributed the projeot report through the {CD Seoretariat.
Acoording to information from reliable sources this report has not yet been
prepared.

It was a difficult task for the UNIDO experts to obtain reliable data on the
demand, import and production of oil drilling equipment in the RCD region. In the
foreign trade statistics no particular eq:ipment for oil drilling purposes appear
and there is no factory specialiged in the production of such equipment. From our
point of view oil drilling equipment falls into two groups,

(a) specifio equipment and tools used mainly for oil drilling purposes,
(b) other common equipment used in oil drilling, but alsc used in many
other economic sectors.

Rigs, drilling tools such as bits, drilling pipes, casings, joint tools, etc.,
belong to the first group. Pumps, diesel engines, elecirio motors, air compressors
and sometimes tanks and boilers, electrioal equipment like wires, cables fittings,
eto., belong to the seoond group.

After oontacting research oentres of the Ninistry of iLcomomy in Iran and the
NIOC, we obtained some data whioh indioate a d-mand for specifio and ocommon
equipment for oil drilling in Iran which is as follows.

Neme of equipment fpecifioation leasurement Annual Demand
1970 1975 1980

Bits an - 26" Units,/yr. 4300 5160 6000
Drilling pipos 217/8" - 8 Miles 36 43 516
Casings 5" - 20" Miles 165 200 240




For drilling purposes 40 - 5C special centrifugal pumps with 350 HP are
required per year end 100 - 110 special diesel engines with 450 HP per year.
requirements Ior common ecuipment such as pipes, pumps, etc., are as follows,

Neme of equipment Unit of Me--ures Annual Demand
1970 1975 1980

Pipes metric ton 60,000 86,000 120,000
Slush pumps, average 400 HP number 7 10 15
Contrifugal pumpa " 80 450 600

Diesel ngires range from " 103 135 170
9=1,200 HP

Glectrical Motors 300 370 440

'he requirements of suoh products for drilling purposes in Turkey and Pakistan
voeuld be about 20 per cent of the above figures.

It is olear that we shoulcd seperate in our study the equipment for oil
drilling (specifio equipment) from the common equipment used in other industries.
I* is vell knoun that specific equipm~nt of good quality for oil drilling is
produczd only by a few firms in the world. 0il drilling equipment is very specific
witl extremely high requirements ag far as qualily and other charaoter stios are
coacerned. Thic is an indication that the setting up of this kind of production
would be a serious and difficult undertaking. Finding real consumers for suoh
equijient rould be quite a problem ag the oil drilling work and exploitation of cil
in Iran, =8 everywhere else in the world, is done by foreign firms who prefer to
use ascuipment produced by well<known firms. As they work all over the world, the
evploitation groups bring their equipment with them. Thus, the specific type of
import oomes into the ocountry with tha firms engaged in oil drilling activities.
The oonsumption of this equipment by Iranian, Turkish or Pakistani firms is
neglicenble,

Vo are therefore faoing a specifio situation in respect to oil drilling
egripm>nt not only with regard tc qua'ity and technical requirements but also with
rer,ard to import, consumption and demand of this equipment in the RCD Region. It

is very unlikely that oil exploitation firms would use domestiocally produoed cil

drilling oquipment if it were available.




Thus, without going into a detailed analysis, we can logically conclude that

for the time being there is no need for a more thorough study on setting up

produotion of oil drilling equipment in the RICD Region. Neither would there be
any technioal or eoonomio justification for setting up such produotion.

As for the mechanical and eleotrioal eq.ipment used in oil drilling, production
and transportation, there are many firms within the RCD Region whioh produce or
oould produce many items of this equipment. Some data on the production of pumps,
diesel engines, boilers, oompressors and tanks, can be found under the appropriate
headings of this report. The problem could be that of quality, price and range of
oapacity. So far, the oil drilling industry mainly imported these goods. The use
of domestically produoed pipee is a recent practice with these firms., l!'e believe
that there are many possibilities in the RCD Region for oo-operational and supply
arrangements between -roducers of suoh equipment and companies dealing in oil fields.

It may be assumed that oil firms, domestic or foreign, operating in the RCD
Region would be prepared to buy some mechanioal equipment such as pipes, valves,
pumps, oompressors, wires, diesel engines, electrical motors and :quipment should
these products be competitive in quality and price to tihe world market. We propose
that the RCD should indioatie where contacts oould be made between producers and
oonsumers in the field of oil for long-term programmes of co-operation in equipment.
There should be measures in the State economic policy to support such an agreement
and help carry out the co-operational arrangement. Large oonsumers of pipes, valves
and pumps should support the development of such an industry in the RCD ..egion.

On the bagis of this short analysis, we conclude that for the time being there
is no real need to establish a new production of specific oil drilling equipment.
On the other hand there is great soope for the extention of the domestio production
and oo~operation in oommon equipment used in the o0il industry between producers
of this equipment and oil firms.

Ref qui t

The production of refining equipment, from th: point of view of mechanical
engineering technology, is the same as the produotion of other chemiocal equipment
(technological steel structures, plate work, light and heavy plate work combined
with tubes, plate work with mechanisms, eto.), it oould therefore be solved in one
plant for produotion of heavy chemioal egquipment.




It is recommended that the equipmsent for chemical and food industries, up to a
plate thickness of 40 mm, could be produced in each RCD country. (There are plants
in Turkey, Pakistan and Iran already equipped with technological machinery with

these parameters). Heavy technological steel structures, medium and heavy plate

work, medium and heavy plate work combined with tubes or with mechanisms should be
built in a RCD joint venture plant.




6.7. Boilers, Pressurc Vesgsels and Steam
a_ﬁeatig Appliances

A. Background Information
The 6th Session of the Regional Planning Council, held in Ankara in January

1967, while establishing a time schedule for the regicnal study, rocommended that
Turkey should circulate the studay on boilers, pressure vessels and steam heating
appliances by the end of Aoril 1967. At the following RPC meeting the time schedule
Jor the preparation of the RCD report was extsnded. At the 10th Session of the RPC
it was noted that Turkey had circulated the study recently.

The ICD) study on boilers, pressurc vesscls and steam heating appliances was
prepared by Cevdet Kossman Consultant in 1969. This study‘oontainl data on boilers
for industry, the existi g capacity in the RCD countries and for the current and
future demand. There are no data on investments, prices, costs or profitability
of produotion. The study is a wori:t of 112 pages.

B. General Descripticn cf the Project

In the introduction of this study it is mentioned that its purpose is the
inv.stigation of oapacity for all the three countries, estimation of the demand
up to 1978 and indication of co-opeiation possibilities among the three RCD countries.
The study inoludes;

(a) the produciion of boilers for heating,
(o) industrial boilers;

(¢) radiatoers;

(d) heat exchangers;

(e) pressure vessels.

While looking for data, the consultants stressed that the informaticn on the
above goods should be inoluded in the metal sector and machine production as they
formed an integral part of the overall statistice of these sectors. The consul tants
oontacted some producers and public institutions directly. In Turkey about 40 firms
were contacted, 6 in Iran and 8 in Pakistan. The report oontains data on the boiler
industry, rediators, heat exchangers and pressure vessels of each country. Thers
are 27 firms in Turkey manufaciuring various types of boilers (cast iron boilers,
watsr tube boilsrs and only a few radiation boilers). Some cof these firms have a
licensing agreement with foreign firme. The used capacity cf these firms averages
about 50 per oent. The main oompanies producing boilsrs in Turkey are.




Turk Dokum Fabrikalari A.S. emploving 2,000 workers and 25 engineers; Serki Isitma,
employing 10 engincers, Ideal Standard (Surgurlar) with 18 engineers; Fenni Gama,
ctc. In Iran the main companies are; Sigma Company, General Industrial Company,
Machine Building Plant, Arak (as future producers of boilers), Cyrus Arjomand Bros.,
Tahacosh Company. In Pakistan. Herman Murhatta Kohinoor ngineering Company,

F.V. Fabrication, Lahore, Heavy Mechanical Complex, Taxilla, eto.

Meny of the firms producing boilers arc well equipped, some of these with
X-ray welding control. Although this industry is developed in the RCD Region, a
great number of components and material is imported such as drums, burners, safety
valves, control equipment, etc. In the report data caa be found on the present
capacity and future demand.

1. Boilers for Heating
The following data were collected for each country.

(Unit, m2 year)

Turkey Iran Pakisten
Year Prcduction Demand Production Demand Produoction Demand
Capacity Capacity Capacity

1969 93,000 104,974 5,000 11,043 nil 2,700

Future demand is ertimated on the basis of the trend of consumption in previous
years, on import data, data for area of heating, etc. The forecast for the demand
in 1978 is =28 follows; (mz/year). Turkey - 456,980, Iran - 94,912;

Pakistan - 13,500 (in 1980).

This represents an inorease of about 12 per cent in Turkey, 20 per oent in
Iran and about 15 per cent in Pakistan. If we take into oonsideration the rapid
increase in oentral heating construction, the increase in the demand for heating
boilers may be very high.

2. Industrial boilers up to reoent times were produced in Turkey and to a limited
sxtent in Pakistan. However, the new capacities in Arak, Iran and in Taxilla,
Pakistan, will produce industrial boilers as well.




The future demand for industrial boilers in Turkey is caloulated in value
terwms and is estimated at 38,941,000 Turkish Lire in 19768. The future demand for
industrial boilers in Iran is estimated for 1978 to be about 5,000 m® per year amd
4,500 w? in Pakistan. Statistioal data on the importation of boilers for 1968

indicate a larger import ia Ir~n and Pakistan compared with the figures meatiomed
under demand in the report.

3. Radiators. the largest market for radiators exists in Iran and Turkey. The
installed capacity and the real demand in the three RCD countries wers the
following in 1969,

(Unit m/year)

Iurkey (1969) Iran (1970) Pakistan (1910)
Capacity Dmand Capacity Demand Capacity Demand
2,160,000 2,040,000 250,000 280,483 nil 46,956

The demand for rediators ia 1970 in the RCD countries is foreseen as follows;
Country Unit of seagureseqt w’
Turkey 8,900, 000

Iran 1,098,236
Pakistan 234,783

The imorease in the consumption of radiators in Turkey is foreseen to b
between 15 - 18 per cent and in Iran about 20 per cemt.

4. The produotion of heat exchangers is greatly developed in Turkey and to s
lesser extent in Iran and Pekistan. In the project report the following figures
are given for heat exchangers in the RCD countries;

Tarkey (ton/yesr) iran (von/yeqr) Pakisten (ten/yesr)
Capeoity Demand Capacity Demand

1,700 1,950 600 1,700
(1970)

1,140
t1973)




The Iranian heat exchanger industry in Arak will produce heat exchangers for the
sugar and food industries as well as for the chemioal industry. The other capacity
for heat exohangers in Ahwaz, (Stork “Yorkshop Factory) stopped its produotion and
closed down. Thc future demand for heat exchangers will be about 3,000 toms in
Turkey to 1978 (capacity should reach 5,000), 2,000 tons by 1978 in Iran and about
2,850 tons in Pakistan yearly.

5. Preesure vessels are produced in all the RCD oountries and the present
capacity and demand are as follows,

(Tons per year)

Turkey Iran ist
Installed Demand Installed Deinand Installed Demand
Capacity Capacity Capacity
7,540 (1969) 3,570 5,000 5,700 51150 5,440
The future demand of pressure vesscls as it appears in the study ie as follows,

Turkey - 8,980 in 1978
Iran - 5,070 in 1978
Pakistan - 5,440 in 1978

The consultant estimated that the future demand in Iran and Pakistan would not
increase in the next eight years, which does not seem possible. In cur eetimation
the demand will be from 15,000 tons to 20,000 in both countries together. Pressure

vesgels with low pressure (up to 2 atmosnheres) are used mainly for storage tanks
(water, oil, gusolise and othe. liquids) and oould be produced in any shop which
manufactures boilers. Very often it is a secondary product.

In addition to the above data on the etudy of boilers, pressure vessels and
steam heating appliances, we find some observations and comclusions of the Cevdet
Kosman comsultant on the capacity and on how tc meet the demand in the RCD Region
for all types of the analysed products. Regarding boilers for heating and industirial
boilers, the conclusion is that Turkey will be self-sufficient up to 1976 at least,
that Iran should continue importing boilers and that Pakistan may dc the same.
Regarding radiators, the study concludes that Turkey has enough capacity and that
Iran and Pskistan will have a small import of radiators. As for heat exchangers,
Turkey and Iran will be eelf-sufficient while Pakistan may continue to import a
small quantity. All RCD oountries are eelf-suffiocient as far as pressure vessels

sre oonoerned.




R Conolugio

This study is mainly a market analysis for boilere, pressure vessels and stesn
heating appliances. Although the efforts of the consultant are to bring as far as
feasible oompletc data regarding the capacity, consumption, import and future demand,
he did not quite eucceed in his efforts. The main reason is the lack of statistical
data and the fact that muoh of thie produotion is secondary for some factories which
may produce various types depending on the order and on market demand.

Foreign firms import a number of these products together with machinery and
equipment for related production units in the processing industry.

We should also like to point out that for eome data regarding capacity and
demand, the forecust for a period of five t0c ten years is the same. This cannot be
approved as it indicates a static market. Neither ie there any oertainty that all
the demand is inoluded in the figures. In a few placee it is mentioned that demand
for the sugar industry ie mot included in the figures. We believe that the future
demand will be slightly higher than rtated in the report for eome of the produote
mentioned.

Looking at produotion from the RCD point of view, we conclude that with a few
exceptions regarding high preesure vessels and large boilers, the other products are
mostly local or national market products. This means that production and marketing
oould be suocessfully organieed on a national market basis. The investaent needed
for such a produotion or the expansion of existing capacity is not much. The supply
of material depends mainly on the domesti: market with the necessary inpute either
imported or locally produced. This may be the main reasom, in addition to existing
capacity, for whioch the oonsultant recommends that there is no necessity for a joint
investment for the three countries in this field of produotion.

We are in agreement with this recommendation but would like to give much more
importance to the possidility of exchanging these goods on the basis of exoess
oapacity and exoess demand among the RCD oountries. Moreover, we would like to
emphasise the need for specialisation in the production of high-pressure vessels or
boilers. It oould be oonsidered together with the production of large sised boilers
discuseed in project No. 11. For the sake of regional trade and specialisatiom,
the cost and selling prices are important. Looking at the statistical data, we
observe that there is still a large import of these products in the RCD ooumtries.




For example, the import of boil.rs, economisers, superheaters and parts for these
items in Iran was US‘. 9 million in 1969, (official foreign trade statistics). Om
the other hand, the use of existing capacity is not high. This indicates that the
imported goods are cheaper and of batter quality. The UNIDU experts are not in a
position to check the cost of these products in existing plants but in proposing
trade arrangements and co-operation in this field among the RCD countries we would
like to stress that this could take place only if one of the selling oountries
export the goode at the world market prioce and standard. 'le believe that some firms
in Turkey and a new capacity in Arak and Taxilla can fulfill this condition.




A mehwewd Informatise

At ite sixth Session held in Ankare in January 1767, the Negienal Plamning
Council, while discussing the deadline for the preparstion of the regicnal study,
ooncluded that Tarkey would circulate the study on "umps and Cempresters Wy the end
of April 1967,

In the following meeting the Regional Plamning Council cutended the deadline
fer the circulation of the report to the nest meeting.

At 1ts sleventh Sessies in Decenber 1369 the TWC neted that Twhey hed prepared
the project report but reccumended that submissien of the repert for censideretien
should be deferred until completion of the UNIDO study.

Turkey has not sent the project repert to the NCD Sesretartiat ia spite of delag
urged to distritute the report, and thus the Tepert was net availabis te the UNIDO
fxperts,

In Turkey there are a few pump producing fisme and 4a the last %we yease, %we firms
have nade lioensing agreencats with fivas frem UBA and Weot Oesmany. Pmpe are
produced in Ankare, Ismir end Istanbul, On the basis of informatien Peseived frem
officiale comcerned, Turkey is self-sufficient in pumps. lHowever, losking st the

productiion programme and the imports of pumpe in Turbay, weo ¢ net doliove thet it
is self-sufficient in all types of pumpe,

Turey produces cempressore W Atlas and Cepoe. The other fire predusing
compressors in Nurhey is the Makes fire, Lupamat Cempreseore ia Immir. ‘v leasued
froa ouwr ocontests with the representatives of the Atlas Ospoo fise thet gy intend
to produce large sise cempressors withia 2-) years.

The Turkioh public eaterprises, partioularly the engincering oeetien of suger
nills, ave produsing pumps for the food industry. In the iapert statisties fer 1969
we find that Turkich impertation of various pumps was abeut § 4 aillten and e

tapert of conpressere was abeut { ) million (soures: Twrktich Meathiy Pereign Wede
Statisties p, ‘O)o

In Iren there are presently many @mall cheps predusing hand-eperated wate
pamps. The total quantity of hand pumps preduced ia Iven i e last year 10 wot




RRowh, Put 1t is estimated tha' i1t 18 in the range of %, 000 pos/year, Some hand
Pulps are ale Leing impurted,

Neter water pumpe used {n Iran are mostly ome or rulti-stage ocentrifuge pumpe,
They are used not oaly for agricultural ir-tgation but alsec in factories, homes,
etce There are 1o data /.ivem oi he tothnl uumber of water pumps used in fTactories
d homes, oaly the number 7 pumpe for agricul tural irrigation 19 knowm, According
to the "Water iequirements for Agricultural Irrigation in Irem" bty Staaford Research
Imetitute the mmber of welle for agricultural irrigation in 1)6)/70 wass
River pampe - ). "AC pee,, Sallow we'la - A,0%) pos. and oemi-deep wells -~ 25,760 pos,
In 1)6Rh/69 the preduction of motor pumps .a [ren was 6,Y)} pos, aad ia 176)/70,
% 151 pos,

In 1971 the metaliuegical and engineering plamt in Tabris will start the
productiion of cemtrifugal water pumps, suctien dia, 2" wp %0 10" the total ocapecity
will B 10,000 pca/year. "1th the sxisting capacity in shops already producing
oeatrifuge punps, ‘he preduction (n iram will cover the meeds up 1o Wpprogimately
1976/17. After this yoar either the metallurgical aad agineering plaat in Tabeis
will he enlasged, or there will be new capacities in exieting workshope,

Deep-well pumps are very oftem used in Irem for irrization purposes, im
facteries as well a8 in homes. The production reached I, 00X deep-wvells in 17968 {n

tren,

—Lagenes' fog Oes slle fof Agricuiturel Irriemties®

1. M6 1 Bl 1. 3% 1,361
(1067/60 ) A1) (19m/1r) (1982/8))

Deep ‘elle pes, ) oW 11,990 14.7%0 18,880
— e .

* Aosordiag %o “wter Requiremsnts for Agrioulturel Irrigatios ia Irea 1967-1982
Wy Stanferd “escarch Inetitute,

%o far there 16 no preduction of compreseers in lren, Wotallwygical and
ginceriag plantein Tabris will start production 1a 1972 of She amallest medile
=i stationasy air conpressers (W to appros. 10 ou.a/hour), capesity: 1,000 pes, /yr,
A plent (n Thaovin (s nloe wnder senstruotion for the preduction of emall CUNPresters
for refrigerators 1a co-eperatien with ‘‘eotinghouse.




Types of Pumps

Year
_1268/69  1363/0

Pcirol pumps and other 244 459
' 1,070 1.170

Parts of petrol pumps 413 5719
and other liquid pumps 1.800 2,500

Fire fighting, non- 110 163
self-propelled pumps ' 172 140

Parts of non-propelled 54 78
fire fighting pumps 123 200

Deep well pumps ;.g:g g‘sg

Notor pumps (deep well

pumps excluded) with a 3.116
suction pipe dia.above 4.720
3", pumps motor 3/5 HP

and above

Parts of deep well pumps tons 2.511

and motor pumps, suction
pipe dia over 3" 000< 2,570

Hand pumps tons 104
000¢ 100

Pumps for liquids nct tons 576
listed elsevhere 000% 1.560

Parts of hand pumps not toms 70
listed elsewhere 000", 280

All types of Compressors tons
and parts for them 0003 14.000

Source : Irem Statistios for Foreign Trade.
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The produotion of pumps in Pakistan started long ago. There are about 50 firms
producing various types of pumps, m&inly hand pumps. The productiocn of oentrifuge
and deep-wsll pumps was 11.000 in 1967. Import of pumps is still high, although
the domestio capacity is not fully used, During 1970 the import of pumps was about
4 millicn and impoi-t for parts for pumpes was about # 3 million. The production
of oompressors, except small air compressors, is not as developed as the production

of pumps, The total import of oompressors in 1370 was about { 5 million. /Source 3
Foreign Trade Statistics of Pakistan), The import of pumps and comprsssors before
1970 was almost the same.

From this short survey of production and import figures we can conclude that
the market for pumps and compressors is very large in all the RCD countries.
Although some domestic capacity exists and is being expanded, the import of pumps
remains very large, mainly because domestic production cannot meet the demand, It
is also due partly to the shortage of raw material and credit facilities for buying
such products abroad.

The production of pumps from the technical and economic point of view is not
complicated. "ith a few exceptions, it is necessary to have capacity or facilities
for some common equipment like lathos, driliing, boring and milling machines,
grinding machines, etc.

On the basis of data from industrial profiles for manufacturing sstablishments
from France, Japan, Israel and Yugoslavia, we can see that the total capacity of
independant sstablishments f‘or the production of pumps ranges between 2,000 and
12,000 pieces of various pumps. The total value of production depends om the type
of pumps. The minimum economic scale is about 2,000-3,000 tons ysarly production,
In a factory in Japan, with a capacity of 12,000 pumps, most of the production
oonsists of pumps between 2 and 50 HP, The total investment in the mentioned
oapacity of pumps is about $5 million and ths total output ranges from $6-8 milliom,
The average employment in this factory is about 500 people.

Usually, the input requirements are met domestically with importation of
components of less than 107, Some of these factories have irom or stsel ~esting
facilities, others buy thsse parts from othsr firms in the country, ‘e also notioed ®
that sub-oontracting is largely practioed in all countries in ths production of pumps,
In the above mentioned countiries there are small capacities in ths production of
pumps employing up to 50 persons. Some factories are specialised in the production
of pumps only like those in Japan and some of them also produce compressors (in
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Franoe, for example)., The selected economic coefFTicicnt indicatss adsquats
profitability of the above mentioned factories in the said oountries, ™is, in
Japan, the gross profit to gross production ratio is 16, In Franoe during full
oapacity it is 15.6/. In Israel it is about 287 and in Yugoslavia it is 14.2%,

On the tasis of the above data and other technical information we oan concluds
that from the technical point of view and more particularly from the economic and
social points of view, the establishment of production of pumps and oompressors
can be profitable in the RCD region and oan be suitable for iCD joint action. ''e
should like to propose that the project on pumps for the chemical industry be
oonsidered together with this project (see project ilo. 10). On the basis of this
approach we should like to propose the following:

(a) It is recosmended that all the RCD oountries produos small hand operatsd
watsr pumps, small and medium size motor driven centrifuge water pumps up to

a diameter of suction tubing of approx. 10" (250 mm), deep well pumps inoluding
submersible pumps, small diaphragm pumps, small piston pumps and small pumps
for the ohemioal and food industries,

Other types of pumps could be prodused on the basis of joint purpose
enterprises for the CD region.

(v) An RCD joint plant should be designed for the following production
programmes

l. Largs sis- motor driven oentrifugal water pumps of a dia, of suotiom
tubing 10" (250 am) for low, medium and high pressure.

2, Centrifuge feeding pumps for medium and high pressure boilsrs.

3, Diagonal propellsr pumps for watsr.

4., Horisontal and vertical oentrifuge pumps for transportation of
chemjioals, medium and large siss,

Se Centrifuge pumps for th: food industry, medium and large size, for
use in sugar factories, dairy plants, breweries, sto,

6. Slurry pumps of medium and large sise.

7. Nedium and large sise piston and diaphragm pumps.

(c) Production of axial propeller pumps and reversible axial propeller pumps
(pump—-turbins )should be exoluded from this project and should be included in
the projeot for the production of water turbines.




(d) There is a wide range of different types of oompressors from the smallest
air-oompressor and oompressors for refrigerators up to the largest turbo-
compressors for transportation of natural gas or other gases, It is
reoommended that all RCD countries should produce small and medium sise air-

oomuressors up to approx. 250 cu.m/hoar, for low and medium pressure, stationary

or mobile design and small compressors for refrigeratcrs.

(e) Other oomprassors could be inoluded in the production programme of the
RCD joint plant for pumps and oompressors., This programme could inolude the
produotion of

1. Large size air-compressors (above 250 cu.m/hour) for low and medium
pressure, stationary or mobile design.

2, All siszes of air-compressors with higher pressures,

3, Piston compressors for transportation of chemicals incl., balanced-
opposed oompressors,

4. Compressors for hig cooling and refrigerating units.

5. Compressors for large air-conditioning equipment (oomplete units),

6. Sorew compressors,

.

It is possible to adjust the produotion of pumps and compressors in accordance
with the demand of the RCD market.

The production of turbo oompressors should be included in the project for the
produotion of steam turbines, irom the point of view of input and techmical know-how,
skilled workers and even investment, the RCD ocountries are suited for developing
this kind of produLtion. The establishmen of a modern and well equipped production
unit in the RCD area will bring many opportunities for sub-contracting and co=-
operational arrangements within each country, and within the RCD area as a whole.

The wide range of types of pumps gives an opportunity for spooialisation and oco-
operational arrangements whish oould be reached only if national companies are well
established and profitable. The present problem of large import in such oountries
oan signifiocantly bd solved through further inorease of domestio production by
specialisation within the RCD, and through an inorease of effioiency and competitive-
ness on the market. Moreover, there is a great possidility for trade arrangement

on the basis of exoess demand for some kinds of pumps and compressors in the RCD
area,




6.9. Spocial Valv.s

A, Bacmgmd ;nfomtion

The Negional Planning Council, at its ocighth Session held in Teheran in April
1968, noted a proposal for the manufacture of special valves as a joint purpose
enterprise to be located in Iran. At its ninth Session in Deoember 1968, while
making a review of the progress of the studies relating to the joint purpose
enterpries, the RPC recommended that Iran should ciroculate the study in early 1963.
At each of the subsequent mectings of the RPC the decision for the submiseion of
the report was put off to the next NPC meeting.

Iran has not yet finalised the report and the UNIDO Team did not receive any
paper or project report on valves.

On examining the market situation in the RCD region we found that there is no
industrial produotion of valves in any of the RCD countries although some shops are
producing a limited number of valves mainly on a specific order basis, Theee shope
lack the petential to produce a larger number of good quality valves and we found
that there is a large import of valves, partioularly in Iran. This import, in the
past two years was about 8-7,000 tone for a total value of © 16 to 20 million. The
produotion of industrial valves doee not require any oomplioated technology but it
roquu‘u' .lpooul quality material and a high standard of work., There are over

3,000 various types of valves used in the uil and gas 1udultx'y; the ohemioal and

petro-chemical industry, thermo-power plante, sugar factories and other food industry,
all irrigation projects, water eupply projeots, eto,

In view of the wide utilisation of the various typee of valves in the different
seotors of industry and in view of the future development plan of Iran and the
other RCD countries the annual demand in Iran, during the next few years, will be
about 10,000 tons and 5.000 tons in the other RCD oountries. An annual demand of
15,000 tons of industrial valves indicates that there ie a need for establishing a
production unit of industrial valves in the RCD region. From thie point of view,
the recommendation of the RPC for eetting up a joint purpose enterpriee or any kind
of oco-operation between the RCD countries can be approved., In the absence of any
techniocal and eoconomio dooumente regarding industrial valvee the UNIDO Experts have




to explain what the possbilities ars for establishing such produotion and the real
prospects for suoh an undsrtaking. As far as market is concerned thsre is no doubt
that a large market exists mainly in Iran, As for the input we believe that there
will be no problem, particularly in Iran or Turkey, with the supply of steel
(carbon and low-alloy steel). The btuilding required is a normal industrial hall,
The machines necessary for production depend mainly on the type of valves to be
produced but usually the following machinsry in the production of valves and
fittings is in uses universal lathss (inoluding large ones), grinding machinss,
thread ocutting machines, horisontal, vertical and radial drills, universal milling
machinss, wslding equipment, lap machines, testing equipment and facilities, and
some equipment for auxiliary shops,

The production of valves also requires a very good foundary and a supply of
oasting. Soms of the valve factories have their own foundary and some are using
the ssrvioss of other factories in the vicinity of their factory. As mentioned
before, thers is a wide assortment of valvs: and the production of these goods in
ths RCD countriss canmnot oover the whols assortment. In the begimning, only those
types and assortments should be ohosen which are in large demand in the RCD region
and for which there are suitable technioal conditions, Nore markst surveys are
necsssary to dstsrmine the rsal assortment. It is advisable to start with a serial
produotion of a limited type of valves with a few hundred assortments (and some
oapacity for speoial orders) rathsr than with many types on non-ssrial produotion,
A special agredmemt should be reached with the main ccnsusess in the BED regiem,
ecpecially with the oil and gar industires,

It is recommended that all RCD countries should producs small non-ferrous metal
valves with the exception of special valves for ths chemical industry, smell asd
medium sise valves for watsr and gas mains, low and medium pressure valves up to
ths sise of 200 mm (8") (cast irom body).

Ths RCD joint vemture should be dssigned to inoluds ths followimg production
programms

1, Slide valves, gats valves, swing oheck valves, regulating gate valves with
slectrio power oylinder, stc., maximum working pressure of 10 kg/os°, ismer dismeter
200 to 1.200 mm for non-agressive water smd for other nem-agreeeive liquides and
gases, sto.; suitable for mains, for plants suoh as sugar factories, for cooling
system in thermal power statioms, sto,
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2, Slide valves, gate valves, 3wing check valves, reculating gate valves with
electric power oylinder, etc.,, maximum working pressure of approx. £0 kg/onz, inner
diameter 100 to 1,100 mm for crude oil and natural gas; suitable for crude oil
pipelines, natural gas pipelines,

3. Slide valves, gate valves, swing check vaives, governcr valves, safety
valves, globe valves, controlled by hand or ty electric power cylinders, etc.,
made of grey iron castings, steel castings and stainless steel castings, working
pressure 6-10 kg/omz, inner diameter 25 to 300 mi; for hot water, steam, chemical
lquids, gases, etc,

4. Slide valves, gate valves, ewing check valves, governor valves, safety
valves controlled by hand or by electric power cylinder made of steel castings and
stainless steel castings, working pressure 16-40 kg/ch, maximum inner diameter
400 mmj for steam, chemical liquids and gases, for orude oil products, etc,

5 3lide valves, gate valves, globe valves, governor valves, safety valves,
Plug valves controlled by hand or by electric power cylinder, working pressure

40 to 250 kg/omz, inner diameter up to 250 mm; suitable for steam in power plants,

for ohemioal liquids and gases, for crude oil prcducts, etc,

C the \]

Aoccording to import statistics, Iran's import of all kinds of valves from
1966/67 watil 1969/70 was as follows:

Yoar Yeight Value
1966/67 4.8R7.9%7 kg 3.0 mill,
1967/68 9501654930 kg 11,0 mill,
1968/69 5eTT64198 kg 16,0 mill,
1969/70 8.871.717 ke 20,0 mill,

The ourrent production is limited to non-ferrous metal taps only.

It is expected that the total need cof special valves in the range of parameters
given for the above production progremme of new plamts will be approx. 10,000 up to
12,000 tons/year ia 1975, In the case of the 50 coverage of the differemt types
and sises from the peint of view of weight, the oapacity of the new plant could be
from 5,000 up to 6,000 tons/year in the first stage amd approx. j),000 upt to
10,000 tens/yoar in the second stage.
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The plant to be built should have its own foundry for grey iron oastings,
maximum weight of casted piece 2,000 kg, a foundry for stainless steel and
stainless steel castings, maximum weight of casted piece 2,000 kg and non-fsrrous
metal foundry, maximum weight of casted piece 100 kg. Forgings and pressings
(approx, 150 tons/year) could be purchased outside the factory,

gggt'n of New Plant

n_shops: Central 5tore of Raw Materials and Sub-deliveries

Preparation Shop for lMaterial
Mechanical Shop for Heavy and lledium-Heavy Valves
Mechanical Shop for Small Valves
l'echanical Shop for Small Components and Parts
Intermediate 3t-r-
Mounting Shop of Heavy and Medium-lieavy Valves
Mounting Shop of Small Valves
Cold Pressure Testing Shop

- Hot Pressure Testing Shop

= Hardening Shop
Store and FPinished Products and Dispatch Room

Netaljurgioal Shops:

- Foundry - grey iron castings, oapacity approx. 5,000 tons/year
- Foundry - non-ferrous castings, capacity approx, 400 tons/year

The capacity of the foundry is already given for the second stage of produotion,
Free capacity in the first stage will be utiligzed for ocommercial ocastings,

Ausiliery Depertments:

- Tool Room
= Tool Issue and Sharpening Shop
= Joiners Shop
Maintenanoce and Repair Shop
Rleotrical 3hop
Laboratories
Store and Treatment of Sorap
= Transport Department




Personnel:

"“{thout foundries:
~ Yorkers
- Teohnicians

~ Administrative
clerks

Land;

Total area of building site with reserve for the expansion 150,000 sq.m.

Buudim:

“ithout foundries?}
~ Main Hall 15,000 sq.m,
- Other buildings 8.000 sq.m,
- Sheds 4.000 sq.m.

Fixed Capital Investment ‘without foundriea[: Uss

~ Advance expenditures (geological survey of the site
oolleoting of date for DPR, detailed Project Report) 400,000

Land and land improvements 120,000
Duildings 2.450,000

Fencing, roads, electrioal and water mains
inside the fenoced area 110,000

Machinery and equipment incl. tools and spare parts 6,600,000
Erection Works 220, 000

Physical ocost in total 10, 200, 000
Consulting, engineering servioes, training oost 1.000,000
Interest during oonstruotion, oontingenoy for

unforeseen oost 900, 000

Total fixed ocapital investment 12,100,000

The tctal output of such a factory based on a C,000-ton produotion of valves
will be about §12 million, e ocalculate that the total oost will be about
? 1 million yearly, then the total profit will be over § 3 million. The rate of
profit (ratio between net inocome and investment) will be about 25 and the return
of oapital about four years,
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The above rough estimates suggest that this project can be very profitable
and could bring great benefit to the RCD region, particularly through the savings
of foreign exchange., As Iran is the largest consumer of valves and as other
requirements for setting up sush production oan be met in Iran, it is an indication
that this factory should be loccated in Iran,

The locational problem is dealt with in the.first part of this report.

As far as RCD co-operation is concerned we believe that this project could bhe
a joint purpose enterprise with a special agreement on purchase guarantee and
supply of this product on the RCD market. If the RCD countries agree to take a
Joint action for some market facilities in order to sell the product within the
region, then it should not be difficult to obtain foreign techniocal assistanoe,
the know-how and financial participation in setting up the production of industrial
valves,




6410. Pumps for the Chemical Industry

A. Background Information

The Regional Planning Councii av i.8 >th Session held in Teheran, in Ap-il 1968
noted that Pakistan had sanctioned a project for the manufacture of chemioal pumps.
The RPC recommended that a study be made by Pakistan on the manufacture of chemical

pumps as a RCD joint purpose enterprise.

At the 9th Session in December 19693, while making a review of the progress of
the preparation of the study relating to the joint purpose enterprise, the RPC
reoommended that Pakistan circulate the study in early 1969. At the following
meeting a decision was passed to extend the deadline for the circulation of the study
to the next RPC meeting.

So far Pakistan has not distributed the project report and the UNIDO experts
had no available technical and economic documents regarding this project, to enable
a rough assessment the UNIDO oxperte used some data regarding the existing industry
in the RCD oountriss in the production of pumps, a study prepared by Pakistani
ohemioal oonsult nts on the development of the chemical industry in the RCD, and the
available statistios and data from the National Planning Organization of the RCD
countriss.

The chemical industry requires, in addition to the speoific equipment of
machinery, various other machinery which is ueed in other industrial branches, suoh
as pumps, valves, oompressors, boilers, laat exohanscers, fi.ters and centrifuges, ctc.
Consequently pumps are only to be used in the chemical industry to some speoific
requirements in material (comlion). Most of the pumps produced are used in other
eoonomic dbranohes. In view of ihe above, we may ask ourselves vhy the production of
pumps for the chemical industry is a separate project among the twelve projects.

On the basis of technical data published in ngland, in large projeoct of ohemical
industries in the U.K., thc average sharc of investment in the ohemical industry is

as follows;




Heat exohangers 6.5,
Pumps 2.0,

Piping, valves and
fittings 8.2

Air and gas compressors 5.0/

Filters and centrifuges 0.5,

The conclusion based on the above data is that the study of pumps for the
chemioal industry should be included in a joint project for pumps and compressors
and be comsidered jointly as is the case with boilers and valves.

In addition to the above explanation, we find difficultiee in identifying the
produotion of pumps, particularly for the chemical industry beoause there are no
factories for the production of pumps for this industry. The import statistics of
the RCD countries as well as the customs statistics do not specify the import of
pumps for the chemical industry. Thus, it is impossible to usc the practiced method
for evaluating the present consumption, import and future demand for numps for the
chemioal industry. The chemical oonsultants of Pakistan, in the aforementioned
study prepared at the beginning of 1967, had made a pump estimate based on the total
future investment in the chemical industry and on the share of the expenditure and
of future demand. This method oould be approved if the investment programme set up
in the development plan were to be oarried out and details on the structurc of the
chemical industry knowmn. However, sinoe this project is imcluded in the twelve
projects, we should like to mak: eome ocomments and offer some explamations which
should be oonsidered as additional oomments.to projects No. 8 (Pumps and Compressors)
regarding the speoific requirements of the chemiocal industry.

Centrifugal pumps are used in chemical industries and their advantages are:
simplicity, low cost and adaptability to various uses. Centrifugal pumps for the
chemical industry require special corrosion resistant materials or other teohnical
requirements for some specific liquids. In oertain oases it ie oast irom but very
often it is stenoil steel, and in the last period particularly, alloyed steel
containing ohromium, nickel, molybedum. Rotary pumps are used for viscous liquids.

As in many other goods, there are various types and assortments of pumsps and
one faotory usually does not produce all of them. Having reviewed the total demand
of pumps used in the chemical industry, we are not able to find any adequate data.




By using the chemical consultants' method and data oa the development of the chemioal
industry in the RCD Region, we oould oomclude that Sh¢ total pump requirement for the
chemical industry im the RCD Regiom will be £6 to "7 million per ammum for the period
1972 = 1977. The estimate of the chemica! comsul tante for 1947 is %4.4 million per
annum, and our study Wwrings us to the conclusion that this is an under estimatioa,
partiocularly for Iran. Om the basis of this demand, we oconclude that the demand should
be larger if a factory is to set up produotion of pumps only for the chemical industry.
However, we should stress that about 65 per oent of the above demand could be met Wy
factories producing pumps for oommom uss, that is, without the special technical
requirements for the chemical industry. (omsequeatly, only about 35 per ceat of the
demand is closely limked to specific pumps for the chemical imduetry with specific
technical requirements. On the basis of our estimation, the total demamnd for specific
pumps for the chemiocal industry is assumed to b~ about *2.} million yearly for the
period 1972 - 1977.

By using the usual paramctoers and the average price of pumps, an amount of
®1.70 per kg. of imported pumps into Iran in 196R amd 169, wc cam comclude that the
demand for specific pumps for the chemical imdusty - will be about 1.5 toms per vear.
If we add to this number the chemical pumps used outside thc chemical industry, the
total demamd of pumps for the chemioal imdustry will be about 1,6 to 1.7 toms per
year in the future. As we have pointed out earlicr, it is imponsidls to produce all
types of pumps in ome factory. The maximum demand regafding the type which can be
met by ome factory is estimated by us at one third or ome half of the total Jemand.
Thus the capacity of Shs factory omly pro uciag pumpe for t! s chemical indwetry ocould
be below 1,000 toms and the minimum ecomomioal capsoity is 2,000 to 3,000 teme yearly.
With these figures and the estimation of the future demand we could diseuse the
capacity and establishment of the factory for pumps for the cheaical industry ia the
RCD Region. As far as the kncw=how and the technical sides are oemserned, oomtact has
already been made with a foreign firm comnceruning the preduction of puspe. The main
nachins requirements are mot large or expemsive. A pup feotory notmally requires
lathes, radial drills and milling machines, hydreulic presscs, welding amd outting
squipment, testing equipmeat, etc., as well as foundry facilities. We ecstimate that
the total investment for a factory whioh ocould produce sbout 2,000 teme of pumps per
year for use by the chemical industry, imcluding working capital, ocould de wp to
%1.5 million,




However, wo prefer to suggest oeme other approech t0 solve the prodlem of supply
of pumps (o the chemical industry (s wo have explained in project No. 8 (Pumps and
Compreseers), 1n all the CD counSrier, mamy factorics arc producing pumps. Some
facteries afe LA the precess of oxpanding their activities and other have beon mewly
cstabliched. Pakieotan has lomg experience in the production of pumps. ‘e delieve that
ta thie situation thefe (s a porsibility for RCD co-operation in the production of
pape for the chemical iaduetry. Ye should aleo lik. to suggest a further study to
identify suitable fizvwme preducing puare whioh oould inorcase their capacitv to meet
She demand of the chemica! s_ctor, 11th an additional inv_stment if necessary.
Further steps should b in the specialisation of the production of pumpe which could
oentirilute not oaly towards mecting the demand But to cutting dowm importe and saving
foretgn ensthange. It would alev 1norease the officiency and competitivemess of firms
preducing pumps. The trede arvengement with special facilities whioh oould be givea
through the enport/import regulatiens could also contribute to co-cperrationsl
FTengenmts wmeng the sy fises which already operste in the production of the
vapious types of pumpe. Comsequamtly, wo do net prepose that a special factory for
the preduction of pumpe for the chemicel! industey be cstablished in the RCD Region.
We prepese that the RCY jotat project preduwcing pumps and comprressors include, in ite
production pregremin., the demand for pumpe for the chemiocal industry.




6.11, Boilers (large size for grid power stations)

o) on

The Regional Planning Counci® at ite -th Session held in January 1967 reccommended

that a feasibility report for boilers (large sizc for grid) should be prepared by
Turkey.

At its 7th Session held in August 1967 the RPC recommended that Turkey should
circulate the report by the end of January 1968.

At the 10th Session held in June 1968 the RPC noted that Turkey had circulated
thc Study on Boilers, Pressure Vessels and Steam Heating Appliances which also covers
the study on boilers for grid power stations.

The study on boilers makes up the last chapter in the RCD Study on Boilers,
Fressure Vessels and Steam Heating Appliances. This report was propared by Cewvdet
Kosemen Consultants in April 1969 and distributed by the Turkish Government. The part
of this study concerning large sise boilers consists of 16 pages with a short explana-
tion on the demand for steam boilers, the production of boilers in the RCD and con-
clusions regarding high capacity boilers. In the explanation on demand in the RCD,
the renort states that the requirements of steam boilers will be as follows.

Nurkey Number Total Capgcity
1969=72 Two steam boilers 2y 150 W/
1979 , Four steam boilers 600 MU

iran

1969-72 "ight boilers 670 MW
1972-77 Nine boilers 450 W
1977-87 Three boilers 300 MW

Eakisten

196°-T2 Nine boilers 635 MW
1973-18 Twelve boilers 1,335 W

In the explanation on production in the RCD, it is stressed that the themmic
power plant boilers in Turkey were manufactured by foreign firms. Only Fenni Gams,
a Turkish factory, is qualified to produce boilers in co-operation with foreign firwme,




Drums, tubing and piping, valves and fittings, water regulators, soot blowers, burners,
economisers, oontrol equipment, etc. should be imported. Some Turkish firms oan pro-
duce boilers up to 115 tons per year on a foreign lioence. In Iran and Pakistan there
is no production of suoh goods and the total demand is met by imports.

In the oonclusion regarding demand, the following demand is reported.

1969-15 Turkey 1rapn?/ Pakistand/

Power 825 W 1,424 W 1,225 1
Steam ton/hr 2,685 MW 5,040 MH 3,150 M¥

1/ All committed
2/ Comstruction necessary

The conclusions also statc that.

"If the sources for raw materials, qualified personnel and experience
of the three oountries are taken into consideration, it is impossidle
to meet the total demand in shorterur by a joint investmeat. Today,
ostabl ishments working with a foreign firm's liccnce, only exist in
Turkey out of the three countries". (Source. The Study, pp 6.7 - 1).
In disocussing the investment opportunities for setting up new production units
and particularly from the point of viow of foreign exohange, the consul tants came to
the conclusion that "this orude oalculation shows that an investment to meet this

demand will not be ecoonomical".

Referring to the content and subjeot of this small study, it could be ocomsidered
as a pre-feasidility study as well Looking for other sources om the future demand
for steam boilers for Turkey, we found that they indicate a larger capacity of steam
resouroes for eacrgy and consequently a larger number of steam boilers oompared with
thosc mentioned in the said study. For instance, Turkey will ncod two steam sets
yearly (110-200 MW) from 1972 to 1978, Iran and Pakistan will also neod approximately
two sets yoarly during the same period (RPC IX Ammex 17). Our additiomal study oom-
firms that the pearly requirement for Turkey in therwo power production for the present
decade should de 300 MW of newly imstalled capacity, 400 MV in Iran and 180 MWW in
Pakistan yearly.




In the study on thc manufacturing industry for hydraulic turbines of the Turkish
consulting firm CNSA, we find data on the total cleciric onergv production and sharc
of hydro-electric and thcrmal clectric producticn w.d we ean sec that the ratis of
hydro-clectrio prouuction to the total elc-tric production w.ll decroasc from
76 per oent estimatcd for 1983 - 1983 to 43 per cent in 1987. Toking into account a
high total inoreasc in emergy nroduction in Turkey and somc technical factors related
to the sharing of hydro-clectric and thermal rcsourcas of encrgy, wc cannot accept

the cstimation of the consultante of the demand for large sizc boilers for Turkey.

As far as thc production problen is oconcerncd, we agree with thc main conclusion
that the establishmcnt of production of high prossurc steam boilers for electric
power stations will not be cconomical. The main rcasona for this are scrious technical
problems and the large investment nccded for setting up the production of large heavy
pressure steam boilera. Only a few firms all >ver the world ~re oquipped to produce

the largest unit (from 200 MW and over) of boilers. The problome cf establishing a

factory to produoe equipmcnt for thoermic power stations should be divided into two
groups. one is the production of large, high pressurc boilers and thc other is the
production of many other tvpes of oequipment naceesary for power stations. Co-coperation
in establishing powor plants is practiceua in many oountries. Co-opcration in the RCT
countries for thc cetablishmont of such capacity is possible and adviseable. Some
Turkish firms arc also interested in it. Thus, although our answer to establishing
production of boilers for power stations is negative. our answer to the question of
cstablishing capacity for the produotion of some equipment and oco-operating with foreign
firwms in building . p a steam power sta.ion is in thc affirma 1ve. This problem should
be commeoted to the larger problem of cstablishimg thc production of heavy clectrioal
and other equipment for power gencrating units, that is, with thc produciion of turhincs
and generators. VWc shall rcturn to this projcct while analysing the next projeot on

the namufacturc of hydraulic turbines and coupling aystems. In thie oomncxion wc shall
include some recommendations regarding this rroject.

As a comscquence cf the main oconolusion that such capacity should not bc established
in the RCD Regiom, this study does not oontain data rogardiag investment ocosts or
locational factors. It contains only an amalysis rogarding savings in foreign cxchange.




6.12, Ulochanical %quinmant (Hydraulic Turbincs
and Coupling Systoms)

Ao Backg;ound Informaiion

The Peprional Planning Council, at its Sth Session in January 1967,
recommondad that a Fausibility Rarort on Mechanical “quipment (Hydraulic

Turbin+s and Coupling Systoms) should b~ prapared by Turkey.

At its 7th S-ssion held in August 1967 the PIC reccommendad that Turkey

should cireulate th: study b the ond of January 19643,

The RPC, at th~ 13th Se¢ssion hald in Dacea in January 1971, notead that
Turkey had racently circulatod the study and that Iran and Pakistan should

shortly submit their vi-wg,

Th~ feasibility study on th~ manufacturing industry for hydraulic

turbines and coupling systems in th» RCD countri:s 'ras prapar2d by thc

Turkish consultant firm from Ankara, ™SA (“nergy, Industrial and "nginecring

Consultants) in 1970, This study is a gocd foasibility raport which includces
nearly all economic and tachnical elememts which aro usually requirced for o
faasibility report. The roport was distribhut - d by tho Turkish Stat: Plan

Organization through the PCD Sseratariat in carly 1971,

2geription of the Neport

In th2 beginning th2 report dcals with tho purpos: and scope of tha study.

The consultants carri:d out this study by collecting data and information
through specially propared questionnaires, by visiting the PCD countriss and

through an analysis of all availabla information.

In th2 following chapt.r wc shall find the definition and classification
of hydraulic turbin.s, which includ: somo technical data and production

charactoristics for the main typc of hydraulic turbincs,

Th-n follows dectail :d information about clcetrical requiroments and
sourcas of clectric energy. Taquirements of hydraulic turbines are extoneively

discusscd,




Turkex

In the chapter describing the situation in Turkey we find the total electricity
production and per capita consumption in Tarkey from 1950 tc 1967. The total pro-
duction in 1967 was 5,116.7 miilion £'h. The consumption per capits was 187 KvWh.
The average annual increage of total production was about 12 per cernt. The total

future production is foreseen as follows:

The timated Total d _Per Capita Congumption of Electric Energy in Turkc

During thc Next Thirty Years

Electric Ener‘x FPer Capita nergy

106 Kwh Incrcase [0 Plant Mw KWh/capita Incrcase 7

6167 2150 187

11400 13.0 29%0 306 10.4
20700 12 7 695C 492 10.0
36800 12.2 11900 776 9.5
62900 1.3 18700 1185 8.8
100000 2.2 33600 1689 7.4
180000 1.6 2560

It ie important to ncte tha* the average ircrease for the next fiftcen ycars
is 12.3 per cent. This means that the consul tant estimated the future trend of
production nearly as it was in the past fiftcen years. Turkcy uses coal, petroleum
and water energy for the production of electric energy. In 1967 the share of the
hydro-electric nroduction in total energy production was 28.4 per cent. The sharc
of petroleum was 24.4 per cent and that of coal (including ignite) was 34.7 per cent

and other resources were 2.5 per cent.

The report emphasizes a largc potential in Turkcy for useful hydro-clectric
energy. It is estimated around 65 billion KWh. An extens.ve explanation is
given on the existing hydro-clectric stations, on those undcr construction and
thosc which should be under construction wp to 1982. It is important to note
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(It seems to us that the total production of electricity does not cover the internal

production of electricity in some industrias for 1967 and 1969).

The resources and structure of energy production in Iran in 1968 and the esti-
mation for the future are as follows.

Distribution of Slectgicin Production According to different
ourccs

Types of Power Generation 1968 (Actual) Period of 1972-1947
(estimated)

Hydraulio 35.5 30
Steam 45.2 30
Gas 3.2 32
Small diesel 16,1 17

Iran does not have any detailed study on hydro-potential of the country as
yet. The most viable work is an analysis of Heasra 'ngineering Company. On the
basis of the feasibility report prepared by this company, the river Karoon is the
greatest hydraulic potential in Iran. The Beasra "ngineering Company gave priority
to investment in electricity production in Iranm.

In the oomoclusions of 7arket analysis, the feasibility report stresses that the
number of turbines listed im the tables, by countries, is ocnly the minimum number
which is necessary to meet the energy demand. ‘lthough the RC™ coumtries have
great hydro potential, they only ure a small part of it.

In the feasibility report it is envisaged that in the future programme only
the demand after 1975 should be comsidered taking into acoount the necessary time
to make a decisiom on the comstruotiom period and to produce hydro turbines; from
this poimt of view the total number of turbines in the RCD oountries starting from
1976 will be as follows,




Hydraulic Turbine Requirements on the Region where the Capacity of the
Hanufacturing Industry is Bascd, Commeneing from 1975 onwards

Ycars Number o Turbines Total “utput (IiP)

1976 1,433,000
1977 2,472,000
1976 1,922,000
1979 : R11,000
1980 2,322,000
1991 689,000
1982 1,420,000
1983

Total 51 11,599, 00C

Yearly Capacity 6.37 1,452,000

Starting with such an extensive analysis of the future plant, tney proposc
that the annual production should be sir hydraulic turbines with an installed
capacity of 250,000 to 300,000 HP each. In addition, they propose that the corres-
ponding siy alternators should be produced with a capacity of 18C to 250 IW. This
proposal is made on the basis of connexions between turbines and generators in the
production and with this combination 1. will only require 30 per cent of extra
factory space and only 25 per cent inoreas- in aversll invcstment. It is alsmo
proposed that the factory should start production somc ti.e in 1974, producing
Francis Hydraulic Turbines and hydraulic alternators with the following characteristice,

Franci draulic Turbine

Installed capacity 277,000 HP (=200 ™)
Head 112 m

Speed 166 rpm
Diameter of the runmer 5.6 m

Weight of spiral case 270 tons

Yeight of suotion pipe 65 tons

Jeight of turbine 195 tonms

Total weight including all
ecuinment 1,000 tons




Hydro-ilectric Alternators

Installed capacity 200 i1
Speed 166 rpm
Motor diameter 8.3 m
Motor length 3.9 m

‘leight of rotor (including
shaft) 9. tons

Height of ~“- rter 285 tons
Total weight (including
all equipment) 1,2C0 tons
The production programme of the factory as it is proposed in the feasibility
report will be.

Capacity of the Proposed Plant

~Type of " Number of Annual Capacity

Product Units Total Power ‘TS}.I'w.ight Total “ales
(HP or i) (ton) i

Hydraulic 1,620,000 HP 6,000 6,000,000
turbine and its
governer

2=-valves and 15=-20 1,200,000
Gates

3 Penstock and Various 1, 300,000
steel lining
for tunnels

Total I 9,500 14 500,000

4 - Alt.m‘or 7. 2()0 7.200.@

Total II 16.700 15,700,000

The feasibility report includes also the necessary nuaber of workers, technical
personnsl and clerks as well as data on building proposals.

In the programme of production and investment, the facilities for casting and
forging are not included. UWe believe that since such facilities for turbines and
generators must be of high quality work, the main forging and casting parts should
be imported. The report does not explain much about techmological processes except




for the machinory layout in a typical hvdraulic turbine. It also cxplains briefly
the requirements of the factory for energy, water, compressed air and other

auxil) iary requirements. Under the heading of plant location choice, the report
estimates that the most important factors are.

(a) the demand for products;
(b) the cost and availability of raw materials,
(c) the geographical condition of countries and cif cost,

(d) the side industries to support installationms,

(e) hydro-energy resources to be used in the country.
The suggestion is that Turkey is the most suitable location for this plant.

The last chapter deals with investment, cost analysis, profi‘ability of the
project and the economic and social aspects of the project. The following summary
of the total investment and profitability is foreseen hereunder,

Yearly capacity - 6 hydraulic turbines

6 alternators and the
necessary hydraulic equipment

Foreign Total

000" 000 .
Fixed investment 52229 17,755
'‘orking capital 1,95¢ 6,500
Total investment 7,375 24,355
Annual sales income - - 15,700
Annual operating cost - - 11,83%
Gross profit - - 3,865

Gross profit = 3,365,000 . y

total Envosm" _ﬁ_igg_nt 24, 355,000 15.9, (with oustoms duty)
Gross Qrofit » E.Séi,ooo . .

tota nvestaen R ;000 17-8/J (without oustoms

duty)

Profitability -

6.3 years (with customs duty)
5.6 years (without customs duty)




The total fcoreign ourrency requirements are 7,775 million and the consultants
sstimate that the tctal foreign currency saving will be about %13 million.

The feasibility report emphasizes the necessary incentive and subvention
regarding exemption from customs duty and similar measures. In the cost analysis
we find that the sharc cof material in tha total costs is 46 per cent for turbines
and alternators (together), the share of labour is 3O per cent and cther belonging
to depreciation, license and other expenditure. The main input cf material is
casting and forging steel and othsr metals. An annual sales income of :15.7 million
is foreseen. The annual cperation ccst will be about ‘11.0 millicn. All financial
data are given separately for the production of turbines cnly and fcr the complete
production of turbines and alternators.

Ths rscommendations cf this feasibility report are as follows,

"1, It is reoommended that a plant which should meet the requirements
of the RCD countries for hydraulic turbines as well as hydro-alternators
be set up.

2. The anmual capacity of ths proposed plant should be sir hydraulioc
turbines and the corresponding number of alternators along with ths
necsesary equipment. Tach of these turbines being to oover the power
range from 250,000 - 30,000 HP.

3. The working capital of the installed factory should be cn a higher
scale as the annmual capacity is low in tsrms of number of units, but very
high in terms cf produotion ccst.

Therefcre, during the time of production, a considerable amount will
be devoted tc manufacture.

4. Profitability alone could not be regarded as the main criterium

for thess types of projeots. However, fcreign exchange savings and the
indirect bensfits of the projsot to the region appear to be more important
factors in any final deoision.

S. In view of the sise of the demand, the hydraulic power potentials,
availability of the raw material and labour, cif ccsts and ths status of
the basic and auxilliary industries, it is reoommended that the project
should be located in Turkey.

6. The installation and the bringing into cperation of the factory at
full capacity will taks four years. Therefore, the partners should come
together and decide upon the installation as soon as Possible.




7. Lastly, we would like tc montion some of the advantagee that could be
available to the entrepren ur for the nroduction »f hydraulic turbines amd
alternators in the RCD countries.

(a) at least ten years sales guarantee,

(b) the possibility of purchasing nodern machinery at a
reasonably low price from certain xropean turbine
manufacturers whicl. are in the procesa of closins
dovm,

the possibility of manufacturing in the same plant the gates,
valves, pressure pipes, eto., required for the .siro-eleotric
power stations, as well as pumps, presture vessels and other
similar products for which therec is a substantial demand in
the RCD countries."

B. E‘vglggﬁon of the Pro]eot

This proiect is among those vhich are best prepared. as it is explained
in the market survey of the project, none of the NCM countriee by itself has a
sufficiently large demand for heavy alectrical equipment, hydraulic turbines aad
generators but taken together, there is a large market for ome capacity, on a
minimum economic scale, to be established

The national policy of rapid economic development, particularly im the capital
goods industry, indicater that this project is im line with overall ecomomic
development in the RCD oountries. It should however be noted that the task whioh
was entrusted to the Turkish oonsul tante was rclated to hydraulic-turbines. The
feasibility report includes a study and proposed production of hydro=turbines and
generators.

Referring to the market study in tho feasibility report, ve oan approve the
method used and the main conclusions with a few remarks. First of all, the oo~
sultants use the available material in the three oountries and take out the mainm
data. However in planning electricity demand, some additiomal n.thod is nosmally
used to justify the future demand for slectricity, as for example, the plamming of
trends of increasing consumption by sectors, based om carlier tremds. There is
insufficient data in this report to justify the share of hydro and theswmo
resources in the total production. There arc no data regarding the main
charscteristios of the quaatity of acousulation in any river basin. There are mo
data on the annual working hours of hydro amnd theswo planmts. Therefore, we cammot




gpreve the strueture of hydro-thermo powsr production, al though we agrec with the
tetal preduction.

We oheould like to make a fou remarks on the capacity of turdines and
generaters.

1. The role of small-eesale hydro potentiale and requirements of small
hpdrenlic turbines ia the region ie ovor estimated. It ie true that
sush emll-gsals hydre potentiale played a consideradle role in urben
areas ia reps ia the 19%h and the degimming of the 20th ceatury, But
these potentials were doveleped over o peviod of a hundred yvears

(the wilding of carth dams, viers, dykes, etc.). Jow these small-
scale hydro petentiale have lost their importance and most of these
hdro-electiric pover plamte are closed dowm. Maly ia multi-purpose
preojests, vhete preduction of eslectirical and mechamical power will de
a ccosmdary task, will the utilisation of these small-scale hydro
potentiale Yo profitable ia the ICD regiom.

2. The same agplics te the nedium-ocale uaits of hydr-ulic turbines.
e coet of ensrgy preduced b large thesrwmo units is now already oo

low that it is impossible to utilise small hydro potemtiale. The same
will happen ia all the HCD eountries, mainly in Iram, where utilisatiea
of naturel @as resources 18 ®aly 12 per oeat at preseat. This, combimed
with inedeguate fimameial meams, will affect the total production in the
RGP joiat venture plamt.

3.  On the other hand, the study is not supplying any data on the
replasement of ezisting hydraulic turbines; thies will have a positive
offoet an Yhe preduction pregrammes of this RCD joiat veature plamt.

4. The plant sheuld preduse gates, valves, peastoch and stesl
l1iniag for summele, ote., oo given in the feasidility repert.

S, There 10 00 good cugpestion on how te preduce hydreulic altermatere
ia this plant; The preduction of hydraulis turbines with alteraatere ia

e plant i¢ enseptionel.




It is true that the turbine manufacturers cannot depend only on the orders
received for turbines, but altcrnators will not solve this problem. Other kinds
of products for the RCM juint venture nlant could be axial propeller pumps,
reversible axial propellor pumps (or other large pumps), large valves and fittings,
some heavy welded and turned oomponentes ancd parts {or other kinds of industries,
otc. (To get the beot utilization of the biggast machine tools).

The data about the Skodacxport are wrong. Ckodaexport is only an axport
organisation; the plant for hydraulic turbince is the CKD Blansko which is
now only producing turbines with accessories (gates, valves, stoel structures),

but also heavy machine tools (vertical turming and boring mills).

Hegardimg personnel requiremcnts, we observed that the produc ion of hydro-
turbines and gemerators is not the s.andard type. ‘ach power nlant - due to
specific topographic comditions, water supply, etc., - roctires individual drawing.
For this reason we vropose that a sp.cial drawing burcau should be established,
this requires a larger number of technicians ang sagineers than stipulated im the
report.

As far as the total investment is oncerned, 1t seems to us that the s»ace
proposed for the production of generators is ton siall. The space foreseen for
turbines is 30,000 n2 and 10,000 m2 for generators. Although the space for
€ Berators oould oe lower and some facilities in other constructioms ocould be used,

we believe that a minimum of 15,000 m? would be necessary for production of

generators. Nothing is ciear frou the programme about the tisting room for turbines
and generators. It seems that the testine coom on vibration of gemarators is not
foreseen. Taking into account the above and some other observations rogarding
machimery, we are of the opinion that the total investment of "24.) million for
this project is am under estimation. ‘e belicve that the minisum iavestment should
be about )0 milliom for establishing suoh production capacity. ‘e would also like
to remark on exploring the possibility of reaching an ecomowic soale¢ and a higher
profitability in the production of gemerators only. The sxpameior of the produotioa
of steam turbines should have been analysed. We believe that i1t would bring some
profitable results.

The operationsl expemses are given in rough figirce and we are uaable to make
a move thorough amalysis. ‘e believe that thc total value of sales 13 also under




estimated. The sale of turbines and generators cannot be approved because there
are no data on what additional equipment is delivered along with turbines and
gonerators. Our remarks regarding the total imvestment and eales will consequently
affect the data on profitability, neverthelese, this factory could still be
profitable and we oould approve the main comclusions regarding the profitability

in this feasibility report.

C. 0 Prog ' ‘ \J

Under project Mo. 2 (Rotatimg “lectrical Machinery), No. 5 (Turbo-Gemerators),
No. 11 (Doilers large sisod), and No. 12 (Hydro-turbincs), we disouseed the
situation in the RCD countries relating to demand and future requirements of such
oquipment. As all these projects deal with the production of equipmeat for gemere~
ting electricity, we are of the opinion that ome summary and some additiomal
analysis on the demand and production of such quipment in the ACD ocouatries will
be useful. To ocemplete the production of heavy electrical eruipmeat, trapsfosmers
and some hydro-sechanical equipment should be added.

We deliove that such an approach ocould comtritute towards RCD ee-eperation.
We would like to poimt out seme of the figures and important facts in the diseuseions
and decision meking of the RCD coumtries for umdertaking a detailed feasibility
report for the production of heavy engineering oquipment in the RCD Regiom.

e reguirensate of heavy eagineering equipment depend om the preduction amd
ocon~umption of eleotricity. It is mot necessary to explain the impertamce of
eleotricity for any ceuntry. Hewever, it is mecessary to emphasise that the pro-
tuotion of electricity and per canita ocomeumption in all the [CD coumtries is
very low. It is aleoc necessaPy to emphasise that the.e is no puseidility of getting
eleotricity sutaide the ACD Region. Obeerving the production tremd ia the RCD
ocountries, ws s0e that it was relativaly high and censtant i the past fou years.
in Pekistan 15 per oemt, in Turitey about 12 per oeat, and in Irem 20 por ocemt. As
for the determination of requirements of equipment it is necessary t¢ imew the total
preduction and chare in the productien of hpdro an' therwo resources. Ve cstimate
the fellowing total preduction for eash of the RCD ocoumtries.
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Our estimation on the above table differs slightly from that proposed in the
feasidility study on the manufacturing industry of hydraulic turbines due maimly to
two factors;

1. We are of the opimion that the production of the thermo power statiom

canmot be decreased as repidly as stipulated in the feasibility Peport, instead

of the 20 per cent share im the total production we should assuwe a share of

3O per oemt up to 1982. Although Turkey has comsideradle hydro resources,

the investment ia hydro reeources is very high;

for the production of electricity will be higher.

therefore the use of coal

2. The second chemce is 1A 0coMRexion with the nuclear resources, bYecsuse
wve believe that a coumtry like Turkey (rich 1n classioal emergy resouroces)
should aot inetall s muclear power station umtil 1977 (as proposed i the
study). Ve aseune that it ocould be ertablished by 1987,

Regarding the real anmual demand for the installation of the W, we have
prepared, on the bdasis of the above table, She following amalysis for a pericd of

five years;
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On the basis of the aforegoing total requiremcnts of the imatalled W,

separated by hydro and therwo resourvcs, we can makc a rough estimate of the need

for the aeat 15 years of the number of gemerators and turbines for the RCD Regiom.
It will omly be necessary to establish the standard type of turbine and gemerators
regirding power which will be in our forecast. Ve agree with the proposal that the
standard steam turbines and generator units should be of 100 and 200 MH. For the
hydro power station we believe that various gemerators rangimg up to /MW would be
required, and for determining the mumber of hydro-turbines and gemerators we shall
caloulate with an average of 100 MV,

On the basis of the above we oould determine that the average requirements of
turbines and generators would be,

Annual requirements
Number of hydic scts Mmbcr of thermc sets

1970-79 ‘ 5 "
1975-80 5 7
1980-89 & 17

Yo oould wuse some cther method to arrive at the total requirements. The
sisplest method is through the plamming of thc future demand based on the most
recent average increase of produotion of electricity, assuming the proportiom of
hydro-thermo resources. Moreover, it is necessaly to agree om the ammual working
hours of the total imstalled capacity in ! /dro and ‘herwmo rlernts.

On the basis of the last reliable data we could caloculate the total production
of emergy ia all the RCD coumtries, for 1971, as being 24.6 bdillion M. We have
already discuseed the average increasc of production im Pakistan and Turkey which
will be 10 = 11 per cent and 20 per ceat in Iran during the next fow years and
12 per ceat lator. Bupposing that the average increase in all the RCD ocountries
until 1975 ie saly 12 per ocemt yearly amnd later 10 per cemt yearly, the RCD Regies
will have the following imorease of KWk yearly.

1974=7¢ 1.7 to 4,0
1977-80 4.5 ¢0 5.%
1980-89% 6.0 to R0




On the basis of our caloulation we can forscast that the structure of resources
will not be stable over this period, but it oan reach the relation of 45 Mydro and
55 Thermo resources in the mext 15 years. Using the same paremetors and etandards
for hydro and thermo sets (110-200 MW for thermo and an averaze 100 MW for Rydro)
we oome tc the same number of requirements of turbines amd generators in the ACD
Region us already stated carlier.

Requirements for tremsforwers are usually tvice as high as the installed
Nege ''atts. This means that if a total ammusl increase of about 1500 - 2000 of
installed W 18 in the RCD countries, there will be a meed for about J600 - 4000
MAsp trensfoswers, which justifics a larger production umit for trameformers.
In all the caloulations of total requirements, high quality production such as

moasuring instruments and large forging and casting parts werc omitted as they can
always be ordered from abroad.

We ocould oomclude that there is a large market for clectrical power equipmeat
ia the FCD Region. PFrom the techmological point of view we should like to suggest
that this production unit be as follows.

1. The production of steam and Rhgydro-turbines amd other related
equipment iacluding the productiom of hydro-mechamical equipmeat.

2. The production of steam and hydro-generators and large electrical
motors .

3.  The production of large trameforwers.

4. The preduction of boilers amd related squipment for steem
powsr statioms.

e production of other electro-imetalled equipment ie not included as this
item oould be supplied from any existimg factory with production of electsioal
installation equipment.

e may ask ourselves if the cstablishmeat of a productioa of heavy electrical
oquipment in the ACD Region would be techmically and ecomemiocally feasible. As
for ao denand is ocemcerned, as already disouseed sbove, there is ac doudt that
thers will be a demand for 1C - 12 turbines and generator sets yearly and that this
production uait can be approved from the econcnic socsle poimt of view. Prom the
technical point of view, all the RCD countries a.c already in the secend stage of




induetrialisation and such production with techniocal assistance, license or a joint
veature with foreign firme, can be established. Some capacity already exists in the
RCD Region on almost the samc technical level. Some other developimg countries such
as Brasil, Argentina, Nexioo, gypt, India are producing, or are about to produce,
squipnent for electrical power stations.

If we take into oomsideration the saving of foreign exchange oomtributing to
the national income, employment, etc., them there is no doudt that establishing
production of heavy electrical equipment will be vory profitable to the eocomomio
development of all the RCD Region.

He believe that, although roughly explained, the above data favour ostablishing,
a8 000R as poesidble, a joint production of heavy electriocal equipmemt in the RCD

Region.
In oomclusion we should like to propose.

(a) @ a first stop that the RCD coumtrics, with the techmioal
aseistance of UNIDC and ocomsultancy firme, prepare a detailod
and bankabdle feacidility report. All ecomomic, technical amd
locational aspects should be amalysed in this report. All
elenonts necessary for decision W the NCD countries should
be included;

as there already exists (or is under comstruction) ia the RCD
oouRiries some ocapacity suitadble for preduction or co-operation
in this field, we propoese that these capacities be analysed for
Sheir suitability for co-operation in the preductien of heavy
slectriocal equipment.

Neweover, the RCD ocountries should agree ia principle to partici-
pate ia such an undertaking withia the framework of the NCD and to
eotablish close oontact with varieus production unite, provided the
preductien unite are cotabliched ia all ACD countries. Seme cther
neasures frem the eccmemic policy point of view should be takem Wy
all the RCD cowntries. Other primciples of RCD trade sheuld bde
respected, particularly where price and quality are comoermed.
Purthermore, the RCD countries and future producers of this
equipaent should solve the prodlea of competitivemess reguarding




credit facilities. It is known that world firms scll large
amounts of equipment under mcdium-term credit facilities.
Some credit facilitius should be provided in sclling
equipment within the P"N Repic+.

The Turkish feasibility study on the manufacturing
iidustry for hydraulic turbines is a good study and we
should like to suggest that this study bc a starting poimt

and a basis for a future feasibility report on establishing

the production of heavy electrical equipment in the RCD Regiom
as proposed abova,




IDONYIFICATION OF OTHIL ENGINEERING FIULDS
SUITABLE AOR CO=OPZRATIONAL ARRANGT TNTS

The 12 projects which analysed in the previous Chapters cover only part of the
engineering industry in the iCD region., Some of the aforementioned projects are
related to the existing plants, others tc the new projects under construction, The
sxisting capacity in engineering fields gives much scope for co-operational
arrangemente and for an agreement between the RCD countries, Unused capacity in the
engineering sector (explained in Chapter I, iteu 3), and the queetion of efficiency
and oompetitiveness on the market in many of the engineering fields indicate larger
possibilities for co-operation. The implementation of a mational policy and further
development in eome of the engineering fields also depend on greater co-operation.

Rearing theee frotore in mind the UNIDC experts eubmit herewith a short
summary on the idemtification of some new fields for co-cperation amomg the RCD
countries, The approach ie based: -

(a) on the exietinz capacity of the engineering industry, the use of this
capacity, ezceese capacity, etc.:

(v) on the technical comnexions, suitabiliiy amd inter-relations

aong the plants;

(c) on the possibility of economic advantages of a larger market,
co=operation and specialization,

(d) on an improved eupply of imtermediate ;ocds, spare parte in the
R'D narket, on newly set-up specialisation, cutting down a wide range
of products in many engineering plants and inoreasing effioiency and
oompetitivenese in the market, etc,

It 18 mot our inteation to make a study of each factory and of sach product,
Yo would prefer to identify mew fields in relation to those groups of products
which are most numerous in a given field of production. A further study will de
based on a product-by-product or factory-by=faotory approach to co-operatiom.
As far s the avajlable data and time permit, we ehould like tc identify the
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following new fields as being mosti suitable for co=operation in the Heavy
‘ngineering and Llectrical "quipment Industries, although we are fully aware that
there are other fields suitable in the .\CV region,

joultur~l lachiner d Iqu

The agricultural sector is one of the largest in the economy of all three
RCD countries., The national policy, as stated in the -ive Vear Plan, stresses the
need for faster develcpment, riodernigation and expansion of mechanization in this
sector. On the oiher hand, each of the RCM oountries has a tradition in the
production of agricultural tools, implenients and equipment, During the last few
years, many new capacities for production of a;ricultural machinery and equipment
have been developed. Thesec include the production of tractors and tc a leseer
extent, oombine l.arvesters, In the Preliminary .ieport we referred to the situation
regarding the production of agricultural equipient in each 1D couutry. Additionally,
within the 1ICl region there are approximately 100,000 tractors of variocus types,
The annual demand for tractors during 1,71 was approx., 25.000 to 2%.0u with domestic
production slightly below this dewmand. Non of the €D countries has definitely
eclved the production of diesel enrines for tractors. There is a similar situation
conocerning other agricultural machinery such as cultivators, harvesters and other
tractor accecsories. ''e are of the opinion that the preaent stage of development
and the real ituation in the production of angricultural achinery in each ocountry,
urgently requires joint co-operation based on a division of work, produetion of
components and uses of excess capucity. It is normal that the production of some
agricultural tools. animal-drawa implemnents, tractors and tractor acoessories should
be organised in each of the 10T c untrier. Agricultural mnachinerv contaim many
components and parte which are not completely produced in any of the RCD countries,
‘ie have slready .emtioned diesel engines and this subject ie discussed uader
Prcject No. ) "Diesel "mgines",in previous Chapters, There are alsc some componentsa
for diesel engines euch as pistons and rings, orank shafts, connecting rods,
olectrioal equipment, forged parts, which can be organised under agreement between
the countries. Usually the production of euch componente all over the world is done
by speocialised firms and delivered to main producers on a sub=contracting Hasis,
As » production capacity for diesel enginee oco.ponents already exists in the RCD
region, sub=contracting arrangenents would be suitable,

furthesmore, there are other major tractor nachine parts suoh as gear boxmes,
transnission cases, reur axle cases, ears, clutches, pumps, dynasocs, filters, etc,




for which a capacity also exists in the :(CD countries, Zaoh .CD country should
have its own assembling and production plant for tractors. Co-operational
arrangements mutually agreed upon on subecontracting basis between the main
producers of tractors and specialized firus for production of pistons eto,, would

be suitable and advantagzeous to thc contractors and the three countries as a whole,

It is necessary to emphasize that some of these components require a high
standard of technology, highly qualified personnel, und nachinery. These components
can be produced economically in lorge quantitics, ‘'t the moment most of these
components are imported into the :1C!) countries.

Co=operation in the production of agrioultural .achinery requires some regional
standardisation. Troin time to time contact between the main oonsumers and producers,
joint research and marketing, etc., is advisable, Co-operation on a regional basis
in this field is carried out in other regzions and we are convinced that there is a
bright future for oc-operation within the RCD region. Co-operation will contribute
touad; sclving many problems on the production of agricultural equipment in each
NCD country. A further study by speoialists in the produotion of agriocultural
machinery is strongly recommended,

7.2 Xm;uo tool mﬂctpn

As explained enrlier, each RCD country has a production of machine tools of
various types., The production is organised by several private firwms in all IiCD

ccuntries, yet each of these countries has a large modern plant for the produétion
of machine tools: the !KEX fimm in Turkey, the !achine Tool Factory in Kareohi,
Pakistan and the liachine Tool Pactory in T:.s:v, Iran, Within the RCD region a wide
range of machines are produced, such as lathes, milling and drilling machines,

grinding machines and others,

Yven 80, the domestic produotion of machime=-tools cannot meet the domestic
demand, On the basis of an estimetion made by “PIDC Pakistan, the iwmport of mechine-
tools in 1)7C was as follows: -

Lathes - 1,100
"illing Vachinery 600
Orinding |'achinery 1,500
Drilling I'achinery 1,750
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in discuasion Wit . orel, n repre. ntutaoca oo o eRawdnin, stookd ot present
on ‘he market, we discovercd thit 1n apite of the increase in dowertic production
there 18 a large stock and supply of inported maclilne-tonls, espacially irte [pou,

Tt seems that the do. e.tic price is not conpetitive tc tue 1rport:d prioe,

On exsmining ihe proaucticn progruwee of iurve 1acLories in the (U0 countries
we observed that t' e range f varioue uschine-tocls is very #ido, Thus, for
instance, !XT’ in Turkey produces 8 different types of lathes, The :achine-Tool
+notory in Tabrig, Tran produces . types of srinders, 3} types ¢ central latl.es
etc, The private firm Janttgnlla Tmeineerin: Company Fukistan produces about
17 types of lathes und scveral typcs of drilling machines, fThe Landhy “aciine=Tool

Factory near Karachi produces several types of lathes, willing machines, etc,

The production of machine-tools is considered 18 the .:0et cowmplicated and
serious undertaking in any country, 1n developing countries 1.s production is
usually organized under license :nd with the assistance of foreign firws, ''his is,
also the cace with the 10D countries wlere we can observe a very large co-operation
with the developed countries in this purticular field, pecialization in the
production of riachine-~tools over the world is far toc advanoed and many of the
f~ctories are only producing a few types of machine-tools. Tlie available date frov
somc “uropean firus confimm the ;0od resulis of specialization, of improved quality,
of tie better use of capacity, efficiency of production and c.upetitiveness on the
merket, These are the most serious problems facing the .wachine-tool factories in

the RCD countries, particularly those newly established ones,

There is no d ubt that co-operational arrangements betw en the RCY countries
should include trade facilities, standardigation oi machine-tools division of work,
specialisation, joint reasearch and wmarket analysis, [urthermore, a joint venture,
licensing arrangements, and oontracts with foreign firms will contribute to a
fastar solution of the existing proble 8 of machine-tool producers in the RCD
countries, Problems such as overlapring of programmes between old producers, mainly
privete firms and the newly established State-owned factories can also be solved
through co-operation and specialization, Compeiitiveness with imported machine-

tools, particularly future programme. of development of production in each .CD
country can also find solutions through these arrangements.

In our contacts with the managers of large plants, we found that they fully
agreed with us that a wide rangs of produotion of various types of machine-tools

and lack of co-operation are two factors responsible for the low use of capacity




Righ coats and low competitivenees with foreysm firme, “e should like to stpess
the importance 1 this field by PAYLNG 3pecial attemtion to joint ventusres wnd joimt
ventures with foreign firms, “iret of all, So-eperation 1n thias nector with foreign
firms is on a long=t~we basis and should help the d . estic fim t keep pace witn
nodern technology and fesi1m. 's believe that within the .. re. ton arrange ats
between large producers like the Tabeir .wohine Nilding, landhey 'achine-fegl
Factory, !XT and B"CO and foreigm firms wo 1d be ver: advantageous for the .0
producers. Agreement Yty the asin RCL producers regardins market, specialisation,
etc, would bring large bemefits to the domestic and foreian partners in suoh a )joinmt
venture, It is not necessary to emphasise the necessity and the onsuing benefits
of such arrangements in this seotor, ezcept that,in this fisld the arrengements
should have some specific oheractsristics and be organised within each country
within the RCD regiom as a whols, and with domestic and foreisn Tirme at large,

A detailed study by specialists in machine-tools should include nain producsrs as

& necessity for prectical co-operstion,

7.3 Autgmotive inguatrLy

Aocording to world experiemcs, ths automotive industry is the wost euitable
for various co-operationa) and sub-contrecting arrangemenis within a country amd
between a group of countries on a regionsl basis. All CD co ntries have large
production and aseembling wnits for various types of automobilss, trucks, buses and
their components. lost of these productions are orgaaised on special arrengements
with foreign firms on the Wsis of licemsing joint ventures or co=operational
arreangements. It is diffioult to understand why there is only a limited mumber of
sub-contracting arrengements within each iiCD country and none among the RCD coumtries
in this field,

The large number of compoments which belong .o various types of industries
(from metalurgic to textils products) are very suitibl: for Joint veatures in the
automotive field of production. On the other hand there are many production units
in each RCD country which alresdy produce various components and parts for ths
automotive industry, some of whioch are suitabls for specialisation, high quality
production and mass production of certaia parts and components for the automotive
indwstry, Unfortunately, efforts mads by the achine-Tool Mctory in Karachi for
gear boxes and producers of wheels for ccrs from Turkey were not very succsssful,

We can understand the reasons why sach country wishes to have its own
production of private oars, truoks, buses stc. which are economic and Roh-eo0oNnOMic,
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[t 12 pointleee tc try and agplain the i, ures tor the denwnd of passenger
cars, 1i7ht trucks, dumper truoks, vans, Luses .nd .ani-tuies, 'he deramd 1s
stendily growing. m account of the large 'erritor, of eacl. "' country, a fael
econoiic development, which includes a higher stundard of 11,1 and wodern
transport facilitiee, we can foresee a ! h demand and . prosperous narket for
vehicle transport equipwment, The treads (f demand of transport equipient in the
CT countries is high all over the wirl! and will continue tc increase, There 1iu
no doubt about the prosperous developwent of autamotive industry in the RCD countries,
The question is how will these industries be efficient with the increaee of donestic
value added and meet competition on the market. There is not the slightest Aoubnt
that the large framework of "N co-operition amnd sub-comtracting arrancements in
the automotive imdustry is one of the posmibiiities for solving this question, ''e
recommend that this co-operatior starts : the production of diesel engines for
trucks and buses and extend to othier parts, The main components like motors

(diesel and gaeoline engines) are imported (2 wn end produot ov as parts for

assembly ) tut the production of the frame and other construction and mechanioal
parts oan be executed looally. The prcduction of gears, transiiissions, rear axles,
clutches and other machine components has started. The oapacity for production

of wvheels, tyres, filterc and similar parts also exista in the 'C! region, Soue
capacity for production of pistons, and piston ringe, spark plugs, electrical
equipment and fuel injectors and vehicle instruments are also under construction,

As a first step, the ICD Seorstariat and the member countries should initiate
a special meeting of representatives of main producers tc disouss the possibiiity
of mutual co-operation, Special exzpert groupe ashould prepare a Jetailed




. . ;
in the pro@uction in the automctive field, can be i1ncluded in this amalysis,

Through the propnes: cor-operational arrengement problens such «8 supply of material,
foretam eiicha. ;e shertage, use of capacity, narket liritation can certainly be
improved.

4 Alihcnevide SEMANRERt
In the ' reyion mamy activities have developed using various types of

earth-moving oequipment: agricultural and irrisation works in each countey, road
constructions aad  ther comnstructi as which requirs bulldurers, loaders, escalators,

etc, (rubber tyred or orewler type) and also dumpers, steanrollers, comcrete mizers
otc. There is no industrial production o' the most inportant types of this
equipment (emcept steamrollers, concrete wizers and dumpers),

The total import of earth-moving machinery and equipment in 1,67 was about
? 100 mill. and ie estimated to be about § 150 mill. in 1)70 in RCD countries,
Jome of the new factories, like the Arak 'schine Muilding in Iran, empects to
produce some earth-moving equipment such as bulldogers, loaders, parts for greders
and other equipment, also vibratory rollers, asphult laying plants, concrete mizers,
otc. Turkey is alco producing some of the rubber-tyred earth-ioving equipment
(IX*X firms). Mactories im Pakistan (Taxilla and Karachi),in addition to the
capacity in Arak, can produce some of the earth-moving equipment, particularly
components of earth-moving equipment. In Iran there emists a capacity for dumpers,
in Nrkey fir + noret mizers, etc,

A large demand and a huge import of earth-iioving equipment can be foreseen
for the future,

We should like to suggest that the production of earth-moving equipment ehould
be organised in the RCD regiom on a co-operational basis with the existing firms
iavolved in ascembling or produotion of these items. As the production of suoch goods
and partioularly the market are specific, we should like to suggsst that thie
production be orgenised on the co-operation or joint veature basis with foreign
firms, [urthermore, we propose that domestic producers should maks more detailsd
otudy of their own possibilities and feasibility for co-operational arrangements
for the production of some of thie equipment, especially some compoments in order
to cut dowm the high foreign content in this fisld,




T™e firms in this field of production should reoquest lioenses and joint
venture arrengenents with. foreign firwe who would pay due regard to their present
situation and would scoept the maximus use of dome.tic oapacity, material and
other resources. It is advisable, tha. the domestic pr uuc.tion should be limited
at firet to some type of rubbar-¢rre equin snt wnd srawler *yre earth-moving aquipuaent,
while other types could be 1mported for the time being. Comtact among main producers
interested in production amd co-operation of earth-moving equipment whould be
established imnediately.

7 5. [nchApery for Prosessing Induptrs

In all the NC" couatries many imdusirial branches such us the food industry,
ougar, textile, cement, printing and chemical industries have been developing.
The common name for thie industry ie the proocessing industry. The large import of
nachinery and equipment for this industry oam be observed from etatistios. Om the
other hand domestic firms do not use their capacity. Onoes, metal workshops used to
produce Some spare parts and simple machimery for various brenchee of industry., The
sugar industries started to produce wachinery for their use. Some of the firme,
after firet attempte to produce such equipment and positive results, bought foreign
licenses and established a co-operatiomal axreement with foreign firme for the

production of such equipment. The demand for nmachinery for the processing industry,

epecially in some branches, is constant.

All these facts malte up for a eucceseful development of machinery equipment,
particularly for the textile, eugar, cement, chemical plants and mining. The large
heavy mechaniocal fwotories like the MKEX :n Turkey, the new oslants in Arek in Iran
and Taxilla in Pakietan aleo etarted production ot some equipment for the proceasing
industry.

Looking at the preseat and the future position of these industrial breanches
we can predict a large demamd for wachinery for the processing industry. Thus, by
an estimation of the preseat and future production of sugar we can foresee that an
avorage of 4-5 sugar plants will be established yearly in tie RCD region (1 in Turkey,
1,5 in Iren and 2 in Pakistan), A eimilar situation exists for cement, where
6-7 factories are sxpected to be established yearly im the next 5-10 years (approx.
2 factories in each RCD country). The requiremente in the textile sector are more
oonsiderable. According to an estimation for 1)70-15 the RCD region will require
about 1,5 mill, new spindles and 40,000 new looms, However, due toc the large
number of textile plants and the replacement of old amd obsolete machinery, the




POQUATERINts are empected to de muoh larger. Import of oquipment ia the chemiocal
sector is very large. The national development plaa for each ''CD COuURALry espects
large investments in the ohemical sector, (L 1.200 1ill. in a five year period for
all RCD countries out of whioh ' 700 .’ill, will be for oquipment and machinery ),
Tome demestic factories oould participate in the supply of warket demand of ohemical
sachinery such as heat emchangers, pumps, filters and ocentrifuges, compressors, some
processing equipment of carbon or alloyed stecl, etc, Production of equipment for
the precessing industry is advenced in some RCD countries or advancing as for imnetance
the production of machinery for 2 sugar factorv in Turkey, teztile machinery inm
Pakistan, cement equipment in Turkey, chemioal evuipment in Iran, stc. There is
8lso & production and demand in wood machinery: machines for the shoe industry,

tes processing induetry, food industry, printing, etc. In spite of domestic
production, the import of mashinery for the processing industry in all the RCD
ocountries is still very large.

Although the oond: tions for mutual trede and co-operation in the processing
industry machinery or compoments already exist among the RCD countries, there is
80 co=operetion or business arrengement, It is olear that further development in
oash RCD country depeands on future markets, and on a co-operational arrengement within
the country and among th: RCD coumtries with foreign firws. In our opiniom, the
development of firis with an advamced production of sugar, textile or chemiocal
nachinery, stc. depends on thess arrangements. We should therefore like to recommend
that co-operation in the engineering industry should receive special atteation amd
specislisatien for the production of machinery and equipment for the processing
industry. Om the basis of the present situation it would not be difficult to identify
industrial brenches or firme suitable for oo-operational arrangements (Juger
Corporations in Nurkey for sugar plant machimery, textile machinery in Pakistaa,
chemioal mechinery in Irem, cement plant equipment in Turkey, etc.), and we should
like to propose that this field be included for co-operation auong iCD countries.

7-6. Ge=qparstionsl aosejbilitise for selected squimment
In addition to the above group of production units for machinery and equipment
suitabls for co-operation, we should liks to memation & few other sectors vhere,

according to our study, co-operetion would thrive. Thess are: -

(a) telecommunicstion equipment. All RCD countries have production umite
for tslephone and other tslecommumication equipment, The oldest factory is
in Pakistan., It was estadlished in partnership with Siemens A.C, and is




producing long diatance telsphone ejuipment swch ae tPURE eRchangets,
carrier telephone systems, s.becriber truak 4ialling. T™ey also produce
teleprinter eknhangers and ruitlway 1-nalling eg.i1pment, l.a factory has
Some 'ree spare c.pacity and elport. of sore equipment has lready started,
Iran has o factory in WMirz on  jeir? ventare with 'to ens 4,5, \ similar
oapacity exists 11 Turkey. 'e should like to suggest tha. some co-operation
and specialisation be intproduced including further oentact and co=operation
with foreign fime, There ire pood prospects for this particular industiry
in this region,

(L) I'any industriss coming under the common demonminator of ilectronic Industry
have started developing in this region, Co-operatiomn in the production of
compoRent: for this industry has &« wide experience all over the world, n
socount of the cheap labour, co-operation in this sector amcng domestic firme
of the RCD region amd foreign firms looks quite promising.

(¢) ™e production of durable oonsumer roods is well advimced in the RCD
region, particularly in Iran and Turkey. In our esstimation, the present stage
of development of this industry makes it suitable for co-operetion and
specialisation and to further development by cuttiag down costs and market
limitations,

(4) T™e RCD countries already co-operate on maritime tramsportation facilities
and we should like to point out that there are poesibilities for co-operation
in shipwilding, The requirements of the merchant fleet are large in all the
RCD countries, and the domestic production cammnot neet ‘i1e total demand. Larger
co-operation in this field could increase the capacity of the existing ship-
building industry and atirect new capital for its expansion, Noreover, the

RCD oountries could co-operate on the supply of various materials and inputs

of the engineering industry particularly in castings and forging facilities

On the basis of our study, the above listed fislds are suitable for oco-
operational arrangements. e should like to comclude by stressing that without
oo-operational arrangements and specialisation within each country amd the RCD
region, and in many cases with foreign firme, the existing problems in the adbove
fields will persist and cannot bLe easily solved, In the following Chaptesre we shall
refer to some other necessary measures, which are primarily of an ongeaisational
aspect, which are important to start and maintain co-operation in the eagineering
industry,




T™® ALK CONCLUSIONS AND MCO! T LNDATIW.S
RODA/IDDING ™ 12 PROJTCT

le  The "CD countries have aschieved comsiderabdls success in their ecomomic
dovelopment, particularly in the industrial sector. The level of imdustrialisation
resshed and the structurel ohamges engendered, are causing 2 mew set of prodlems
ta Whe fields of preductian costs, competitiveness, investments efficiemay, co-
operetion and sub-eentrecting ameng firws, export earmings and import meeds eto,
Meng of the sbeve preblems are directly related to the Heavy mgineering Industry,
to the estadiishment of larger markets and regiomsl indwstrial co-operatiom,

The engiasering industries in the ICD countries are mearly at the seme phase
of dovelepment, altheugh their historical developuent was different, causing
opooific charecteristics in eome Wwamches, Inall firms prevail and production
tochniques are not as advanced as is desiradle (with some emoeptions). e growth
rete of the engineering imdustry in all CD countries has been very high, especially
during the last few years, due to a correspondingly high allocation of the mational
finamoial resouroces to the industry amd dus to commencing production in a few new
Plants, HNowewver, imports of engimeering goods are correspondimgly very high, amd
oR the inorease,

The ecemonic policies of each of the RCD countries not only give priority to
the various tanches of the engimeering imdustry for fuller utilisatiom of capacity,
but also emphasise the needs for imoreasing effioiemcy, obtaining economies of
osoale and introfucing standardisation. All these are directly linked to the need
for larger market oo-operation amd specialisation. In world-wide heavy engineering
industry the advances in techmology, organisation and management methods, sfficiemcy
and competitiveness are clessly related to co-operetion among the various countries
and fivme,

Since the engineering industry, and partioularly the production of capital-
goods, 1is in the firet stage of development in all RCD countries, it gives s
unique opportumity to Jovermments and entrepreneurs to profit fy,m the experience
of other counities and areas.




¢e  T™he co=oper tion in the engineering induatrv has Arect jwpsct n the ure
cf the existing cepacity, ~n the inorease of efficiency of the Jaime and 1is
competitivensss 'n the market, Me co- peration wioig the 1. Projects are
comoperatively linked in the Y ' pegion ath many (ther 74 - o, ncluuing some
foreign omes, This indicates that the suttability Hf such = ringenent. among
the 12 projects shculd be considered witl its muitability fr coeoper:tion with
other firms within RCD region, "nd 'n comnexicn with the greater utiliuation ol

exinsting capacity. .ur main comclusion four L, project.. ice o follows:

3.  The production of diesel electrical locomitives .n akesueir, 'urkey, con ‘e
approved as an CD Jognt Project, Thie project 1s suitabl: fo. D eo -operation
and can be profitalle if this co-oper.tion .r egtablished, In the begiuning it
could include the setting up of a joint dasign vureau anil co-cpcration arrangenents
among several fim.s in Pakistan and Turkuy in the production of cotporen.. fov
locomotives, In addition, arrangewents may be extended towards procuction of
wagons, shootin; locomotives and other reilway components, lLater on, the thre»
RCD countries can study the slectrification of tieir railwrys and the pioduction
of relevant equipment,

4, The requirememte for ceatrifuges and filters for tre ~hemical scctor is only
port of the total market demand of these producti, ‘e de not usc any need for
building new factories for the ..anufaciure of these producic. I. wouid not be
justified from the economic and technical pointe of view. loue .lreaay eetablizhed
capacity for the production of centrifuges and filters, particulcaly ir Tuvkey, can
meet the bulk of the market denand., It is advisable ti~* -~ me iperialisation emons
firme producins these products should be =:tablished and the "C) countriec gshould
agree on trade arrangements in eupplying the market demand cf thasa articles for
the chemical industry,

5. The project for unamufacturing “ulger Mari.e Diesel “nginus in Pendick, Turkey,

can in principle be approved as an (D Joint Purpose ‘nterprise, No rirygi~ )
cowitTy has a sufficient market for these products. It 1s necsssary iherefore,

to prepare a new feasibility report for this product with a larger coniact amoug
RCD oountries in its preparction, Co-operation can only be foraseen in thz fuivre.

The produotion of other diesel engines, like autamotive diesel emgines,
tractor diesel enginee and various stationary diess! engines already exist in miny
factodes within ICD region, The main future demand for these diesel engines should
be met by increased production and extension of existing fictories. To meet these




derands regarding various types of diesel engines, it is advieable that there should
be some standardisation, divieion of work and epecialisation amony the factories
within the RCD region, The production of heavy diesel cngines for trucks ie
concentrated i1 Iran and can meet this country's demand and partly the demand of
other RCD countries, The production of light diesel emgines is nainly oarried out
in Pakistan amd can partly reet the demand of other i) countries. The eame holds
for marine diesel engines and some stationary diesel em ines in Turkey.

In addition, we recommend olose co-operation among firms producing diesel
ongines within the RCD resion, Thoee oo-operationsl arrancemente can be established
by producing wany componente such as Jearboxes, pietons, piston rings, electrical
equipment, imjection pwaps, governors, nossels etc,

Jub-contreacting is advisadle among the producers of dieeel engines and
specialised firwe which already exist in .CD region in producing of some componente,
™rthemmore, there is a large possibility for trade arrangements using excese
ocapacity and emcese demand im the various types of dieeel en;ines within the CD
region, i.e. the use of excess capucity for small stationary diesel enginee in
Pakietan or Leyland diesel emgines in Iran tc eupply the NCD narket.

6. The production of rotati@g slectrical machinery and other equipment for
electrical power etations suoh as: turbinee (project No. 12), large boilers for

grid power statione, (project No. l1), and transforwers are non existent in RCD
countriee at the moment, DNue tc & large consumption of equipment based on long

term forecast of demand it ie advisable that the production of this equipmeat should
be established in the N\ recion, '"hore is an insufficient market in any one of

the RCD ocountries for heavy electrical equipment, but the demand of the RCD oountriee
together indiocates that the establishment of an economical ocapacity for this
produotion would be beneficial. 'Ye propose that a detailed feasidbility etudy be
prepared for the eetablishment of gemerator production, produotion of turbines,
(hydro-steam and gas), for the production of large transformers and other neoeesary
equipment for power etations. It ie necessary that the three CD Jovernmente
declare a joint interest in suoh a etudy and agree on the preparation of a joint
feasibility etudy., IExisting feasibility etudies and doocumentation will be useful
for easier preparation of a joint feasibility etudy. There ie a gemuine chamee

on an RCD agreement in eettimg up the produotion of turbimnes, eto. in Turkey, Iran
and Pakietan, UNIDM can give technical aseistanoe in the preparation of such
feanibility report,




Te ‘egarding the project of oil drilling and retinery ejuipment, it 18 not
advisable to set up = NN joint project or co-operution in this fidi due to

the limited market and specific technioal requirement:, .egarding refinery
ejuipment, it is recomnended that platee f /. nu. thiokness be produced in each

CH country together with equipment for ‘i - chenical and fo.d induetry, “or

heavy technclopical stsel struoture, medium and heavy plate work, corbine with

tubee or mechanisme can be built as IC" joint prcjects., C(onsejuently, co-cperational
arrangements in the produotion of various refinsry equipment arong the TV countries
ie poseible and recommendable.

A,  The production of boilers, sxcluding high preesure, low and mediurm presaure
veseels and steam heating appliances is suitabie for the domestic market in mach
RACD country and an adequate capacity already exists or is under construction. ‘e
do not propose oonsequently the establishrnent of a joint 'L project in this field,
lowever, we would like to propose that soue co-operation be established by trude
agreements in the produotion of toilers, preesure ves:els and steun heating
appliences within the 3CD area, based on excess capacity an? excess deinand whioh

may exist at various periods for various types of the above products.

3. The production of pumps and oonpressore already exists in all three .CD
countries, some of which are still under oonstruotion. The ocapacities are mainly
for hand and other smaller p ups and comprsseors, There is large demand and import

of pumps for the ohemical industry and large oompressors (over 25" m3/hr. Y. We

propoee that the RCD capacity for the production of large pumpe, epecial rumps for
the ohemical imdustry and coumpressors be established on a joint basis among the
RCD oountriss. Wurthermore, it is neces:. ury that co-operat.onal arrangemeants and
specialisation among the various producsrs of pumps and compressors be established
within the RCD region,

10, The plant for the produotiom of industrial valves can be established as an
RCD projeot from the economic and techmical point of view. It is recommendable
that all RCD ocountries produce small non=-f<rrm valves, small and medium sise
T~ ~ressus~ water valves from cast-iron., Other valves can be economically
produced only in Iran (due to a large market) or under an RCD fruncwo‘rk agreement,

80 we propose that this project be very suitable for a joint RCD enterprise.

11, We find that special projecte for the producticn of pumps for the chemical
industry will not be acceptable from an economic point of view, but we propose
that this production be included in the RCL jcint project for pump and compreesor
production., Together it may become a profitable venture,




ide  The production of iafee flge B 1iere g gP14 powsr %altion 10 * e.orialided
production utilising specific equipment and teshmiral oharecteriotice, v nPopnse
that other equipment for ,rid pwer =tation te peraduecd 1A " i 4Rt ~gv ord,

[t cam be done IR coecnefaticn with Morei:n T1Pme wh wi . | sappir the 4 Mooty
producers with ladge sited boilers, ™M proiect shwli ‘e ¢ peydored tagether with
projects for heavy electirical smuipment.

1. The feasibility repert on ‘he mamufacturing f hgdraulic tupPime: 1a A7 AP o5
is well prepared, It could be the hasie for an " study n e pPe wetjon »f
slectrical equipment, e propese that the productinod of turitnes ¢ he W' papi~a
be comsidered together with the pPoductiion ~f ~ther ecpuighet for elovirical powny
otations. ‘o do belisve that mere suitablie :~lut) @0 wuld ve foun for e W~
CouRtiries and the main propesal I thle preject ceuld o reoallsed, o preposed

wnder poiat ¢ of Shis cenclusion that, with Mi': techRical eseiotames, o )(asad
detailed feasibility sbudy Yo prepasred fcr \he production +f guasreters, tur':4a8e

ad large transformers 10 the " regions,

14. In addition to the above 1/ projecte there 12 o lavge posei bt ity sl co-epuretied
MRORg the existing engineering 1aduetry capacitly Based B terdnical W ~orpwn: .
suitabllity and 1nter--elations, Thsre ol GREY C0RRL ¢ adventiqree 10 vl @ |afgper
nariet, improviag the supply of intesmediate recdn apl compenante o8¢, ™Mo eoe
operation ia particularly adviseble among o Ladge nouly eotedrliched plante L0Be
landhi Mashine Tool "actory, iwsila, Heawy 'wehamical I'lant, 'edrte end \red "MEBLNe
Factories, !XK amd others, ‘¢ have 1adicated the nest suiteble Tiel®e ¢
co-operetionnl arreangenent and specialisation in Whe prote') a

- arriculturel rachinery
- machine-tosl productiion
- sutamotive industiry

- oarth Boviag oqulpment

= various saehinesy for e Preeessiag aduwtey
(nmshines for the food and sugar \afurtey,
textils, chamical, eanent radustiry, ote,

“urihornare, there 18 2 pessibiiity for so=ec ' @retion 10 We preduetien of
teleccmmunication oquipnent, steel pipes, hip=builéing, hame agpliances,
slectronic products and offiee oquipment ote,




1'v ™he realisetion  the ;roduction programmes for many of the | mentioned
pPojecte, 18 closely linked with ori8t ing capacities und with the i1mocreas: use

M cap@eitly tr newly eatabdiishe! fact riea, The realisation \f the naticnal

neltey f sash "' coultry regarding heavy oagineering indur'ry, the use of

“qparity and 1herease f offi iy wmd « petitiveness 1n 'h market, largely

‘open’ W roecperatiafal AWrrangements wit. n the W'D reginon among the 1 proje te
=oAL Nt and the; Facteries 1B the N ragicn, and with forein firme, In our
study wh PBiIAted it A ~any tochnl~ | and eronemic | wtors whicl couloc be eufficient
for the three nverement: t shocse 1 &« ' lecide W adequate astepes for the setting
ap 7 ce-opaPational wrrangelents 7 r the vari u: projects, factories and production,
IR 2ele coanes the PPrangulents etweon v f the ' countries wruld be suitable,

e roenpefati. Asi Ar WEPORLE e [ar ¢ sl 7 A long=ter: nature with
cpgeyPre obaractoPriett + \f they woPe wie’ n 2 Pogs nal L o In crder ¢~ follow

8 2300 eunrrehelsl v+ ity y f the vaPious projects a4 nroductioa for coeoperation
16 the YT rariod (IR-] .ding fetalied technical aFraAgement: ', 1t 14 necessary that
the heee verapents sho 149 W .00 and fecide where » (it Wher 3tudy By specialists
hmld S wndoridhon, ® 'he bani: ~f 2 ‘ecision and the request of the D, X
veull give terlmical aBsietance f:r the nefit phase ~f the studies on co-cperational

PrAREenaite regurding the heavy onsibeofing IMdwtry wi.i¢ the W' countries,
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PART II1

ORGANIZATINAL APPROACH TOUATDS CO-OPERATION IN THE ENGINTERING INDUSTRY
IN THT RCD COUNTRICS

CIAPTER I

INTRODUCTION: FACTORS AIFECTING TH-
ORGANIZATIONAL STRUCTUR.

s of the tasks of the UiiINN Team was to study the mechanism and to find a
suitable organisational structure for co-oneration. In this part of our report we
shall discuss the organisational aspect of the RCD co-operation and propose a
struoture and mechanism for immediate co-operation in the Heavy Inginesring
Industry in the ICD oountries,

s organizational structure of eoonomy, ths organization of industrial firms
and various the business activities have decome components of ths sconomic
development of every country. The general organisational framework within which
firms and economy operats, the legal aspects of the organisation, the financial
aspeots of business arrangements, mutual obligations between firms, internal
organisations of firms, etc., are of vital importance to business., The rols of
governments in establishing regulations and a general organizational framework is
increasing all over the world, The selection of a suitable form of organisation and
ths devising of an intsrnal organisation is a compound as well as an important
subject for economic practice and theory within such a framework, A new approach
towards organisation among firms began with the development of technology and
regional oo-operation as well as with ths building up of several economic regions
all over the world, The synchronisation of national policies and interests, of
legislations and organisational forms and the creation of international principles
and practices in sconomy is already well advanced.

Hovever, international oco-operation and the establishing of new forms of
oo-operation @$ill faces various problems and specific requirements of national
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economies and economic interests »f the various regions, This is due to the fact
that the organizational structure is O susceptible and complex subject, with many
other technical and legal factors of an internal and external nature which affect
the organizational structure and formns. The complaxity is particularly pronounced
in the MCD countries due to the specific characteristics of each country, such as
the "CM as a specific organization, its stage of developuent and its very dynamic

development of the engineering industry,

SBasically, the organigzational structure should allow and secure the optimal
operation of the industry and each industrial sector, and should stimulate further
development. The organization of co-operation should be stable on the one hand
but should nevertheless have enough flexibility to respond to the dynamic development

and requirements of each sector of economy.

"¢ should like to point out some of the main factore likely to affect the
organigational structure, method and form in industry which are very important to
the organigational structure of the !C! as far as co-operation in industry is

concerned, These factors are: -

(a) The development stage of industry, the technical characteristics of industry,
the number and capacity of the firms, their internal organization and contacts,
the structure of production, domestic market, etc. Tn brief, we could call
these the technical-econoiiic factors. e Lave already pointed out that the

RCY countries either are, or soon will be, on a nearly equal level of industrial
development and that the structure of production and market is similar. They
cach have a large number of firms with a traditional technique but lack mutua.

contacts,

(b) The 2CD countries have many similarities in their economic system,
legislation and regulations, However, they also have many special regulations,
Some of them should be synchronized and simplified for the sake of wider
regional coe-operation and free movement in goods, capital and labour between

these countries,

(c) Tach organisational structure in industry or its improvement and changes
should be made with a proper regard to existing conditions, practices, and
established organizational forms in industry., Thus if we wish that an
organization ~hould be acoeptable or should be implemented we should give due

regard to the existing organization, econcnic practices and the already
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established contacts and arrangements between the firms in the 0L countries
and with other foreign firms, 3Jesides, in » sound orgaiizational approach
the free cnoice of entrepreneurs, their interests and individuality should be

respected,

(d) In addition to the above factors which ars so important for the
organigational structure in the D countries, the specific characteristics of
each country should not be 'isre¢:arded in setting up an crganizational

structure. The CI is neither a commen narket nor a customs union. It is

an agreement between eovereign ccuntr: . to co-oparate in economic and other
fields, on the basi: of each country's interests, Therefore, in any arrangement,
these facts should be taken into account. The RCM Jecretariat is ieither -~

super-national nor a decision making body,

n the basis of the specilic characteristics of the ') countries, the
new inter-regional institutions cannot have any super or intergovernmental
fuuctions nor any authority to make decisions on matters which are the
exclusive right of each Government. The organizational structure, which is
to establish contacts between the firms of the RCT countries, should do it on
a business-like basis, by carrying out economic, technical, financial and
administrative fuinctione in accordance with the jointly made decisions and

suggeetions of the three countries and their inter-regional bodies,

(e) Finally, we should like to stress that one of the factors in the
organizational approach to CD co-operation is the structure of economy
regarding State and Private ownership, the existing traditions and experience
in the organization of =\ sicors o Cowmerce and Iruustry as well as in the

various associations. Furthermors, tnc prac... una exper.cr~e with foreign

fires and bueiness partners shoula ve tully utilize. in ouiiding up comoperetiopzl

arrangements between the RCD countries, The present achievements,whioh are due
to the use of modern organisation in business, and available technical
facilities and principles of rationalization should be included.

Having analyzed the existing eituation regarding the structure and the
organigational forms in each ICD country, the established contacts and business
arrangements between industrial firms and their level of internal organization, we
oould conclude that the study on the approach to the organizational structure should
start with preliminary functions and initial forme of orzanisation in co=-operational
arrangements, It is necessary to build up a regional organization by means of whioh




large firms and individual entrepreneurs could establish contacts, have disoussicns
on mutual problems and interests and make business arrangements in line with the
present economic policy and existing level of production development in the various
fields of engineering industry in the 0D, However, any advanced orgaaizational
forms which do not correspond to the existing situation in the D or else are not
guitable from the technical or judicial point of view would only bring confusion,
endless difficulties and uncertainty in the co-operation of the Heavy Ungineering
Industry. An organizaticnal structure should be so conceived as 1o stimulate and

speed up co-operation in the 0l countries,

#inally, we should like to state that co-operation in the ileavy Tn_ ineering
Industry in the RCD region is a long-term process which is in its first stages of

development, and this should e taken into account when making a basis for the

establishment of contacts and business arrangements between firms and entrepreneurs.




PRUSENT ORGANIZATINNAL ~TWCTURE

O® RCH AND IT3 EXPBRITNCT

It is Not our aim to describe either the ICD agreement or its organizational
structure, It is sufficient to mention the main bodies responsible for industry
and econom:c co-operation in industry, The highest body is the "D Ministerial
Council composed of the lMinisters for “oreign Affairs of the three countries. There
is a Regional Planning Council composed of representatives of the 3tate Plannin-
Organigation. These tro Councils usually have meetings twice a year, Then comes
the ICD Secretariat as a permanent institution of the RCD headed by the Secretary
General. In the NCD Secretariat each country is represented with an adequate number
of deputies of Secretary Ceneral and Nirectors. ‘the () “lecretariat does not have
any technical staff for any branches of indusiry. To deal with the subject of
industrial development there is the Committee of Industry which usually meets
2-3 times a year. Tach country delegates members to the meetings of the Committee
of Industry. To analyze some substantial and technical questions the Committee
has established the practice of ad-hoc groups of experts to prepare recommendations
for the Committee of Industry. !loreover, there is the 1ICD Chamber of Commerce and
Industry with a limited number of members, limited financial resources and limited
activities., The most important achievements in the organizational structure of the
RCD co-operation are the joint purpose aenterprises, The RCD linisterial Council
has adopted, from the very beginring, the joint purpose enterprise schieme to
co-operate in the development of industry., There are already several industrial
sectors and plants where joint purpose enterprises are established and are partly
in operation. The joint purpose enterprise scheme will be dealt with later on in
thie report.

As we emphasized earlier, the NC" is not a typical regional organization with
the characteristics of an economic union, nor economic aims or a customs union
or any other form of super national economic regional organization. The i.CD is
based on a large co-operation and the realization of the interests of each country
in various fields of economic and social activities on a inutual agreement basis
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and on contracts between the RCD countries, These main characteriatics and

functions of the RCD affect its organization and activities.

The 3CD has been developing wide activities in various fields, Tt tuok many
necessary steps to initiate and start co-operation in many .'ic:!. of the social
and economic sector., Yany indusirial projects have been identified as suitable
for co-operation; for some have reached an agreement and others are already in
operation. A large ani ambitious programme of joint purpose enterprises cannot
be carried out in such a short period without adeguate preparation in and between

each of the NCD countries, including the devising of an organizational structure.

FPirst of all, the (D Secretariat has not been adequately equipped for such
a large and complex function as is the co-operation in industry, especially with
technioal staff. Secondly, there is - gap between the present RCD organization
and activities within the Government framework and those organizations and

activities dealing directly with bu.iness arrangements and co-operation in practice,

“ithin the NN administrative structure (Council, Committee, C7 Jecretariat)

except for the joint purpose enterpri .e scheme, there is no adequate institution,
regional business organisation, association of producers or any kind of contacting
organisational structure for entrepreneurs in the RCD, which could implement
decisions and recommendations of the ::CD bodies. This lacking organization should

be the one to initiate and work out the new co-operational arrangements,

To illustrate the existing gap between the government inter-regional
institutions and the non-governmental business organizations in the 7CD, we
should like to use the data of growing governmental and non-governmental institutions
in France and Germany during the period of 1)50 to 1)65,
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It is observed that non-governmental (business) organizations, established
«ross  national frontiers in these two countries, have Leen growing in number at a
higher rate than inter-governmental organizations, and that t'.e ratic in 1365 was

89C non-governmental to 4C governmental regional organigations.

Thus, we oan conclude that the lack of inter-regional business organisations
maintaining contact between firms and the laok of institutions to bring together
the entrepreneurs, has affeoted the realization of many useful recommendations of
the RCD and has had an adverse effect on the efficiency of the work of the
numerous meetings of the various 1CT bodies during the last 7 years. We can also
cbserve that there is insufficient contact between the various CD bodies and
industrial institutions, industrial firms and especially with private entrepreneurs
in the RCYD region. In the various "C") meetings representatives of firms did not
participate and the RCD was unsucoessful in mobilising the private sector for
oco-operation, Moreover, there is not enough preparation for a more considerable
oo-operation in plan harmonization, trade policy and current measures of economic

polioy,.

]
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In analysing the experience of the H(D we can obeerve that the organizational

structure is not adequate for its complex functions or to carry out regional co-
opsration., In addition many new requirements of industry and some large new firms
urgently need a regional market, and co-opsration in this field is bringing about
fast ohanges in the prssent situation of industry in "CD, New subjects and a new
approach to oo-operation are a result of the teohnical and economic characteristios
of the engineering industry, based on the need of these firms to use ciupaoity and

to increase production and efficiency. This is fully in accordance with the national
policy of each country.

Theee firms ocannot develop euccessfully without co-operation and specialisation
within a national, regional or world framework. Consequsntly, the question of a
new organisational struoture in the RCD is dictated by ths economy of the large
industrial firms as a preoondition for a more efficient operation. It doss not
depend on the wishes of individuale or institutions.

A further development of the engineering industry in the RCD countries and
the eetablishment of new firms or expansion of existing firms, calls for a permanent
oo-operation. Technical, economic and organisational questiona will beoome more
and more important compared with administrative functions. In this eituation the
RCD should be ready to meet this ohallenge and the NCD Jecretariat equiped with a
tsam of experts and representativee of business firms,

The present organisational structure of the engineering industry in each
oountry, particularly the position of ths firme in the economic syetem, thsir
mergers, domestio legislations, internal organisgations of the firms and their
sutual oontacts in oo-opération, would be advantageous for an advanoed organisational
structure of oco-operation in the RCD, Although the thres countries are mainly
practising a free sconomio eystem, the rols of the Government and its institutions
in some of the activities of the firms is considerable. Ior instanoe, the oo-
operational arrengement with foreign firms, decisions for investments, some export/
import arrangements of the firme, are subjeot to the approval of the State
administration or banks under State oontrol., Thus, we should not underestimate
the role of Govermments and their administration in each of the CD oountries
dealing with the new RCD organisational struoture, For instance, a less proteotive
Government polioy of domestio firms will enoourage merging and oo-operation
between firwms. Fxport facilities in the RCD region for some of the produots will
also etimulate oo-operation. Some businessmen are waiting Cor theee measures from
the RCD oountries to come into force.
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~he interncl or ~nigations o the fircs and their ratusl r2lotione, with a few
exceptions, are traditional, old fashioned and with many autocratic characterieiics,
The co-operation bvetween firms in the countries, their specialization, sub-
contracting or merging are still in th initial stages of development, and this
state of affairs is particularly unfavourable for RC™ co-operation, TRy enforcing
domestic regulations and policies each country would thus encourage co-operation, ®

specialization, sub-contracting and merging of firms within the country,

uxperience of domestic firms could greatly contribute to CD co-operation r
through co-operation with foreign firms., “lach C) country has a large number of
foreign firms who have been operating in the country for longer periods in the

engineering sector. This experience could be useful, However, we should like to

emphasize that long term agreements, based on co-operation with domestic firms

using domestic capacity would be much more favourable than simply the buying of a
license or making short-term arrangements. ''ith the fast development of some of

the engineering firms, the RCD countries are able to make arrangcments on a greater
scale with foreign firms on a joint venture basis. The national regulations of each
RCD oountry regarding foreign firms, the capital investment, the operation, payment
of interests, financial and credit facilities, labour and judicial regulations,
taxation, eto. could be a good basis for drawing up regulations for similar activities
among the RCD countries., ''ith a few adjustments these regulations would be suitable
for larger co-operation between firms within the RCD region.

Finally, we would like to state that muoh of the prrseni experience could serve

for setting up a future organizational structure for co-operation in RCD.

1. Joint Purpose Enterprise “oheme

ne of the wost important achievements of the 'C) is the agreement on a joint
purpose enterprise schcme with general criteria for establishing a joint purpose
enterprise. At the same time the RCD agreed, in principle, that some of the projects
in the engineering industry should be esatablished as joint purpose enterprises,
The 12 projects whioh are the subject of our study are only part of a large number

-
of projects which are still under consideration in the 3CD countries. Thus, in

addition to the 12 projects which have been discussed in detail in the first part

of our study, we should like to mention that for a few other projects in the .

engineering industy agreement on a joint purpose enterprise is either reached or

under oonsideration.
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In the other fields of industry, especially in jute mills, paper mills, various
chemical projects, metal sectors, oil fields, etc, there are many !CD joint purpose

enterprises under implementation or under consideration.

Since we considered the experience of joint purpose enterprises in our

preliminary report (page 109-118) we should like to make a short review on the

joint purpose enterprise scheme in the !C) countries.

The RCD Council of Ministers, at its Sixth and leventh ‘Sessions held in 167,
in Ankara and Islamabad respectively, reiterated the importance of the joint purpose
enterprise and expressed the view tha: the establishment of large, complex and
sophisticated industries on ~» regional basis would have very significant economic
benefits,

The RCT Member Covernments have agreed that the following criteria should govern
the establishment of joint purpose enterprises:

i. Products of such enterprises e tablished in a particular country should be
sold to other member oountries at internationally competitive c.i.f, prices,

The joint purpose enterprises should take all necessary measures to ensure
an acceptable quality and standard for its products,

In determining the projects for regional development, priority should
normally be accorded to the establishment of such indusiries which require
a market larger than any one member country can provide to en ure economic

production,

As far as possible, the technical know-how and personnel required for
developing and running joint purpose enterprises should be secured from
within the region,

Within the broad concept and spirit of iegional Co-operation for Development
attenrte should be made to try to secure over a period of time, & reasonadble
share to each member country of the benefits that would flo- from the
establishment of joint purpose enterprises.

Atian-iashould be made over a period of time that the allocatiom of projects
to member oouniries is made in suca a way that the flow of the products of
joint purpose enterprises among the (D countries is approximately equal

in value, This principle should apply not only to joint purpose enterprises
which had already been approved and/or approved in principle, but also to
those for whioh studies are underway.




vii. Arrangements should be made io incorpcrate approved Jeoint purpose
enterprises in the n.tional development plans of nember countries which

will e reviewed and modified for the purpose, frcm time to time,

The iCi' countries,while establishing industries,should take full note of the

I'inisterial Council decisions and. “r provisions of the ! eworandum of

Understanding reached in respect of approved jnint purpose erterprises,

The long-term commitment resgarding the selling phase of the products is one
of the most important features of the scheme. It is meant to make Joint purpose
enterprises attractive to investors. A secured market can be an important factor
in facilitating planning of produc: ion ani reducing investment risks, The size
of the new trade flows may in certain cases provide an impetus to transport

industries to streamline their 'acilities : review their freight rate policy.

Another feature, namely, the condition to make supplies at internationally
competitive prices and acceptable standaris offer certain definite advantages and
some problems., The principal advantagc being that it does not force the importing
country to contribute towards the cost of industrialisation of the partner country
to contribute towards the cost of industrialization of the partner country where the
enterprise is located, as it is open to the importing country to obtain its
requirements fro. third countries in case the price offered by the partner country
is higher than the international price, Since the country where the enterprise is
located has to bear the cost of trade diversion (in terms of the difference bLetween
its costs and the world market price) it is renerally much easier for the importing
country to agree on the location of the in:ustry in the partner country. However,
the production costs in the €D countries are frequently higher than in industrialised
countries which tends to preclude the prospects f exports at internationally
conpstitive prices, The factory prices index, if the c.i.f, price is 100, will be
130160 in the CD region for many engineering products,

The RCD countries so far have not granted any spaecial privilages or concessions
to the products of joint purpose enterprises by offering reduced tariffs or relaxing
import oontrols, The exchange of the products of joint purpose enterprises is
generally subject to the stringemt conditions of intermationally competitive prices
and acoeptable standards, The grant of tariff preferences - in the form of lower
duty-free access to the whole regional market - oan substantially increace the
scope of the scheme and fundamentally improve its ... .ntin] and prospects. Lower
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DISCUSSION ON 3UITABLE JROANIZATIONAL STRUCTURE
FPOR RCD CO-OPERATION IN EMGIMEERING INDUSTRY

Our approach to the organisational structure in the heavy engineering industry
in the RCD is based on co-operational arrangements from the technical and economic
points of view. We have already indicated in previous Chapters that many large
fires could make full use of their capacity and increase effiotency only with wider
markets, co-operation, specialisation, sub-oontracting, etc. Also, in view of the
specific characteristics of the iCD countries, the inter-regional organisation should
deal and operate in accordamce with the national policy of each oountry or a joint
policy forwulated by an appropriate RCD Council, This would mean that the new
¢y apazation AR business would be mainly commercial, technical and financial with
additional training and reeearch, eto.

A third point regarding the approach to the discussions for a suitable
organisational structure is rdated to the type and scheme of the orgsmisation. It
is kmowm that there are no general sohemes for an orgenisational structure of
regional oco-operation. The organisational forms of regional co=operation reage
from ad-hoc bilatersl collaboration in one project to complex multimatiomal under-
takings. A regional co-operation scheme may embrace a wide spectrum of activities,
from joint feasibility studies or services programmes to the long-term development
ideal, conformity in national plants, etc. The short history of economic integration
in developing countries demomstrates many highly ambitious projects that have only
remained at the plamming stage, A detailed analysis of these failures will show
that the causes were lack of flexibility, insistence on gemeral schemes and meglect
of the obetacles whioch have to be overcome in amy potential joint veature.
Co-opsration in imdustry covers the suocessive stages of production and promotes the
enchange of a wide reange of semi-manufactured and mamufactured raw meterials., It
aleo promotes the appliocation of similar techmologioal processes in the industrial
onterprises of two or more oountries and the oconstruction of new divieioa of labour.
Between these types of co-operation there are various forms and degrees of joint
operetion, joint ownership and industrial partmership. By various oriteria we can
further claseify the arrangement for industrial co-operation om production and
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technological arrangements, investment arrangements, then bilateral and multinational
arrangements with various institutional characteristics, Alsc marketing arrangements
(providing the use of the sale and service facilities of other enterprises, for an
enterprise, or for the establishment of a joint marketing network), specialization
agreements, technical services arrangements {for icint maintenance and repair
eervices), joint design research or standards activities in specific fields, sub-
contracting arrangements, joint ventures, establishing of subsidiaries in partner
countries which are more or less independent in relation to parent enterprises,
establishing of corporations with equal participation of partners in capital and
jointly owned subsidiaries, joint ownership in companies with non-equal participation
of partners, mixed companies with agreed or an equal share of partners share-holding

companies among several firms, public companies with agreed shares, etc,

"'e should like to emphasize that each .CD country has a commercial law and
other regulations regarding the type of company which could be set up in the countries,
Thus, for example, businesses and entities defined Ly the Iranian national code are:
joint stock oompany, limited liability oompany, general partnership, partially
limited partnerehip with shares, proportianal liability partnership, cou=operative
association and joint stock company.

In Turkey there are five types of commercial companies defined by Turkish
commercial laws: collective oompany, commodity company, limited company, anonymous
company and cooperative.

“e¢ have explained the types of oo-operational arrangements in the Preliminary

Report (pp. 13) as well as some experiences on regional oo-operation in South America

and Africa. 7or the etudy on the organizational structure of the iCD the typee

of co-operation which are important will be mainly in national fimms or production
units or future organieational institutions dealing on regional bases. Under the
Joint purpose enterprise soheme the RCT' countriee have agreed that a joint purpose
enterprise can be undertaken in various forms such as joint ownership, either in
the pudblic or private sector, ownership by ome or more countries for providing
supplies to the other, establishing production facilities in ome country for which
raw materials are produced in another, and long-term purchase arrangements based
on productive oapacity in any of the countries. Also all the RCD countries have
special regulations regarding foreign firms, their investmente and operation, These
regulations are usually well known as they are published in the Inveetment Cuide
for each oountry. Books like "Investors Guide to Iran", "GCuide to Investmeat in
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Pakisten" and "Investment Guide to Turkey' contain the laws governing investment

policy toward forzigm investmert, procedure for establishing enterprises, taxation
praferences, remittance ol profits, labour regulations, banking and infra-structuvral

facilities, etc.

lespecting the 1ational Yaw of each cruntrv. the relations between the regional
institutions muct ne bosed o the independent position of each national enterprias
an far u8 possiblc. Co-.peration cnd Jecision making will be based on mutual
agrcement of the represantaiivec of sach covntry in the inter-regional institutions

oi* .1 an agrcament of each production unit and its representative.

Any co-operation on a repional scale is closely linked to national economic
policy and invelves some aipects of naiional sovereigrty, inter-regional rules,
discipline, technigues, etc., Although CV is not a supra~national institution, the
co-oper:.tional arrangement could not avoid synchronizing national interests of the
RCD countries and the project bringing bensfits io all of them. In the present RCT
orginizational structure the RCM Planning Council and the RGN Miniaterial Council
c2a meake the necensary proposalr and decisions in the name of the Govermments, in
Uiz ryrchronization of co-overation ir the zrea of sovereign rights of each country,

‘e areas whor: natioaul policy and development are involved. It includes also
the principles under waich co-operation should be established, particularly regarding
davelopiient policy, foruign investment policy, trade pclicy, protection of regional
aravstries, etc. IV will contain some rules and rogulations for the necessary

diccipline in implemeniing regionul co-operation.

In order tu carry out the co-operationai arrangement, it is necessary to deal
with mony terhni-n?  €iqrm-~ia] ~r3 ~opme=ci-]l ~ubjects. This is the area of techno-
cerricrsial wgreerent ond oporation, mainly concerning practical problems of economy
of cash PCD couniiy, sach as Lhe use ol capucity, increased efficiemoy and
compeiitivences, Standarcs, specialization, etc. This area needs a new regional
organization suitable for deeling with and ianlementing regional agreement in
various angineering sestors for varioue products, realizing national and firm

interesis in all aspecte of technical anl economic matters of regional co-operation

Tha organizational siructure must he in harmony with conditions in the RCD
couniries and muci 1espact present experience and practice. The present experience
‘n co-oporational arrangement with foreign firms is very extensive in each RCD
country and should be respectod and used in setting up an organisational structure
cni verturs among tiie RCD conntries. There are many foreign firms operating in the
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RCD region, in trade and various oommercial arrangement rather than in the teohnioal
fields, in joint venture or other production arrangement. ‘'/e should like to add
that the regulations governing foreign investment are stimulating and favourable

for the NCT arrangement., ''e believe that co-operation and partnership among domestic
firms of the RCD rersion could contribute to a larger joint venture with foreign
firms,

Finally, the organisational structure of the heavy engineering industry must
be appropriate to fit the various groups of this complex sector,

Having explained all general and specific factors affecting the organizational
structure and forms and particularly the above-mentioned approach to the
organization, we ehould like to discuss a few possibilities which could be ths basis
for ths RCD organizational structure in the heavy engineering industry. This, will,
of oourss, be an additional proposal to the existing organizational structure
including the joint enterprises scheme,

l.  The new organisational structure in tlL- heavy engineering industry should
foresee some ohanges in, and improvement of the existing iiCD imstitutions. As this
is not the purposs of our study, we should only like to mention that overall
sucoessful operations within the RCD structure also a:pemds or the relation between
the RCD Secretariat and other RCD bodiss, on business firms and the oapabilities
of the RCD bodies, partioularly those of the Secretariat to meet largs and complex
requirements of co-operation. In oonnexion with these we should liks to propose
that it is noceesary to ohange some of the funotions of the Committee of Industry,
"'e should like to propoee that the plaanin~ function of these oommittees be
strengthened or that special sub~committees on plan harmonisation be sstablished.
The industrial sector of the RCD Secretariat should be strengthened with technical
personnel. In the industrial committees and in some of its bodies, representatives
of business firms and businees institutions should be included.

“s should also like to point out that the RCD Chamber of Commerce and Industry
should be more active and should be finanoially and technioally strengthened. It
should ocarry out the tesk laid down by the establishing of this institution., In

addition to the above-nmentioned suggestions as preconditions for sucoessful

operation of the RCD, we ehould like to suggest that the 3tate Plan Institution

and other departments dealing with industry in its work an alalysis of implementation
of national policy and in the analysis of the development of induetrial firms,

should include the RCD approach on how national probleme oould be solved and goals
reached regarding the RCD market and oo-operation.
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2. The present RCD arrangements and commitments cannot be carried cut to meet
deadlines or demands as there is no commercial institution willing to work on a
co-opsrational arrangement. Although thsre are many commercial institutions,

trade companies, representatives of loreign firms and trade agencies, not one is
specialized to carry out work under a co-operational arrangement in industry in
the RCP, It could be that the volume of trade is not sufficient to attract the
attention of trade capital and businessmen. Iowevsr, the present agreement under
the joint purpose scheme as well as the future co-operational arrangement depend
to some extent on trade facilities which should be undertaken by spscialized firms
in each RCD country. It is not our task to deal with the organization of trade yet
we should like to emphasize that in the present stage of development of the heavy
enginesring firms, these firms are not capable of successful trade-dealing. ''e are
of the opinion that the establishment of one regional trade agency with independent
subsidiaries in each ..CD country will be very useful for overall trade development
in the RCD, particularly in supporting and stimulating {CD co-operation in the
engineering industry.

3. In some documents of the RCD and in the Terms of leference of the UNINC study
it was mentionsd that the establishment of the RCD heavy engineering corporation(s)
should be analysed. e should like to discuss this advice more thoroughly. Aftsr
having studied the heavy sngineering industry (particularly some of ths larger firms
and in view of the already large range of production units, including various types
of ownership, various lioense siandards, measurement and contracts with foreign
firms), the establishment of a corporation for dsaling and solving the existing
problems on future development of heavy sn_inesring industry in the 3CD countries it
prematurs. If a single CD body could deal with general subjects of mutual intsrest
to ths RCD counties' heavy engineering sector then the setting up of a corporation
is not necessary, A corporation is usually a business institution dealing, in
practice, with economic, technical, financial and other subjects. In analyzing the
establishment of a corporation we ooms to the conclusion that the very high diversity

in the heavy engineering industry cannot be solved in the present stage of development
of industry through a NCD corporation for the heavy engineering industry. However,
we do agree that there is a common problem related to the heavy sngineering industry
which should be discussed and sclved on an intsr-regional basis and which is a
precendition for a successful development in this industry. ''e¢ should like to
propose that such problems should be solved through the existing NCD structure,
vrimaril by the committee for industry.
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We should also like to suggest that since the RCD oountries are particularly
interested in the development of the heavy engineering industry that a special
permanent sub-committee for heavy industry should be established within the present
framework of the Committee of Industry, ''e believe that such an organizational
form could be suited for harmonization of activities in each govermment. The
representatives of heavy industry, particularly the new inter-regional organization
should participate in this sub-oommittee. It could improve its co-operation and
solve more easily the many mutual problems related to the national and international
level. Consequently,our suggestion is that the setting up of an RCD corporation
for the heavy engineering industry is still premature,

If we were to discuss the question of how many and what form of corporation
and in which sector of the heavy engineering industry they should be established, we
would then like to stiress that many factors are involved in the setting up of suoh
oorporations. In addition to the fact that the heavy engineering industry is etill
in the first stares of development, many large firms in this sector have no adequate
oontacts with the variocus firme in the engineering industry within the oountry and
the oontacts in the RCD region are on a very low level., There is not enough
preparation, either on the national level regarding suitable measures of the

eoonomic policy, or on the plant level regarding production programmes, etandardisation,

quality control, etc, PFurthermore, some of the large firms which would be suitable
for oo-operation under the inter-regional ocorporation are still in the comstruoction
stage or on trial production; their financial situation doee not make them suitable
for inter-regional integration im an RCD corporation. Although our standpoint

with regard to the establishment of an RCL oorporation is that we are in prinoiple
favourable towards it, the matter is too premature for discussion., However, although
we are against the establishment of RCD ocorporation for the present, we would
nevertheless recommend that neceseary steps be undertaken immediately to ensure that
such corporations will be established in the future.

From the above explanation and oonolusion, other subjeots related to the
establishing of an RCD corporation suoh as management and oontrol, financial and
organisational subjects are not for the present in the foreground, but we should
nevertheless like to outline some ideas, The eetablishment of a corporation depends
on the subject it is to deal with and on the function it has to diecharge. At the
moment we oan foreeee two typee of corporatione suitable for the RCD region, one
whioch ooculd be eetablished on the basis of the existing industry. The main function
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of this corporation would be to deal with present probiems and the development of
the existing production unit and capacity in the heavy engineering induetry., The
corporation shouid mainly deal with the harmonizing of the production programme,
specialization and marketinz, techrical =s.ictance to firms, eetting up a joint
venture with foreign firms, also with staniardization, reseaich and other scientific
Subjects. For establishing such a corporation large financial resources will not

he required,

Managemeni and oontrol should be totally based on equal representation of each
RCD ocuntry and decisions should be made on the unanimous agreement of the

represantative of each couniry.

The second type of RCD corporation could be established for dealing with new
investments and establishing new producticn units within the RCD region., The
establishing of such corporations should be made on a formal request from the

Government and on thoir wish to participate in inveetments and eventually to co-

operate on produotion. This type of co-operation should be more centralised as it
will require larger oapital, iarger international and interregional activities, etc.
This type of corporation will be suitable for only a limited numbter of groups of
heavy encineering plante like those setting up production of heavy electrical
equipment, refining equipment, nuclear power plant, etc,

Thus, we oan oonclude that in the establishment of a corporaticn for heavy
engineering the emphasia should be on the preparatory functions so as to oreate
favourable oonditione on both ithe national and plant levels for the successful

operation of suoh an enterprise.

4. Looking at the structure of engineering firms in the RCD we find that there
are a large number of small firms, a limited number of medium sige firms and a few
large firms in each RCD country (see Preliminary Report p. 82 ), The largest firms
are owned by the Government. They have . special arrangements with foreign firws
or are about to establieh new contaots with foreign firms. As explained earlier,
theee firme are facing serious probleme and urgently need a suitable production
programne and also need to inorease their use of capacity. They have to obtain

a market, establieh co-operation with foreign firms, eto. All these problems are
olosely related to RCD co-cperation and adequate organizational measures should dbe
taken with regard to theee ocorporatione. Since the state-owned sector differs in
many aspects tc the private sector, we should like to analysze the specific
organizational forms of thie seotor for inter-regional oo-operation,




Heavy engineering state-owned firms within the RCD region are mainly organized
into large national corporations like the IDRO (Industrial Development and

Reoonstruotion Organigation) in Iran, Yest and East Pakistan Industrial Corporation

and the MKEK in Turkey. There are many indications that these industrial firms are
suitable for the creation of a hcavy mech-nical oorporation on a regional basis.

We are in favour of it, but as explained earlier, without adequate preparation, the
setting up of any corporation will be premature and will be like building a house
without foundations, ''e should like to advise that action be taken to start
preparations and the process of establishing a corporation bringing together managers
and experts of these firms to discuss their problems that are related to produotion
programmes, use of capacities, markets, etc. This will create favourable conditions
on the plant level and is the best preparation for establishing a heavy industry
oorporation. There are many ways in bringing these firms together: A speocial
Committee for heavy engineering industry could be established or a Regional Board
for heavy mechanical indusiry or a preparatory Committee for setting co-operation
or corporations in heavy mechanioal industry.

Any of the above should include representatives of state-owned firms like
IDRO, “est and East Pakistan Industrial Corporation and MKEK, also representatives
of each Government and representatives of large firms. This body should be advisory,
it should meet twice a year and should submit its recommendations to firms, the
RCD bodies and to the national Government. Exceptionally, some Decisions regarding
technical and eoonomio subjeots could be taken by member institutions and firms
with the agreement of all members., In our proposal for organisational forms we shall
disocuss, in detail, adequate forms of orga.isation for large related Government
firms in heavy engineering.

5. MNoet of the small and medium siged firms in the engineering industry belong to the
private sector. Traditionally, they are mainly autooratic and very often organised
on a family basis with hardly any oontact among themselves., It would not be realistic
from any point of view to propose that tradtionally independent and individualistio
firms form a oorporation on a regional or national level. On the other hand, private
firms well sdvanoed in technology, with good organisation and contacts with other
pariners oould envisage the possibility of establishing a oorporation, or any other
type of integration., However, for many private firms a more suitable organisational
form would be a joint venture, industrial partnership, joint purpose enterprise
scheme and sub-contracting which would involve 2 or more individual firms within the
RCD region and with foreign firms outside the RCD region, Bilateral and multilateral
forms of organization are unlimited.




The private sector in each RCD country already has ths expsrience of

establishing assooiations and various sub-oommittees in many branches of industry,
e should, therefors, like to propose that the most suitable form for organizing
private firms should be by establishing regional assooiations and groupings of
similar produocers in branohes withiin the association. The RCD Chamber of Commerce
and Industry oould play an important role in the establishmsnt of such associations,
¢ believe that these associations would be suitable for bringing togethsr producers
of similar goods and attract their interest for an RCD co-operation subject to a
favourabls and stimulating Government polioy, the establishment of an RCD financial
institution and other infra-structure facilities, Their contacts through the
assooiation oould bring about a succsssful development of many organisational forms
undsr the soheme of joint purpose enterprise as well as some sub-contracting agreement,
technologioal and servioing agreement, eto. An asscciation could oarry out, on
behalf of its members, speoial services like nroviding technioal information, market
analysis, training activities, rssearoh, etc.

There oould be many indspendent associations, and in our furthsr work we shall
suggest suitable branches for establishing regional associations for the present.
Ws should like to add that in Latin Ameriocan ocountriss these assooiations have
proved particularly sucosssful in setting up oo-operation in the enginsering industry.

6. In the large framework of the possibilities and requirements of an organisational
struoture in the RCD, some speocial regional institutions whioh are neosssary and
important for ths operation of RCD oo-opsrations should be included. Above all, it
is necessary to have an inter-regional institution or arrangement for dealing with
standardisation, Standardisation is an imnortant teohnioal precondition for
suooessful oo-operation and trade between the RCD countries, It is partioularly
important in this region dus to the stage of development, to the various lioenses
and teohnioal kmow=how used in ths RCV region. In addition, some intsr-regional
organisation should be sstablished for joint regional ressarch activities, for
technioal information activities, for quality control, for training activities
(such as a regional management sohool ), sto,

We have tried to explain ths possibiliiss of organisational forms whioh could
bs suitable for the RCD ocountries for the present, in addition to those organisational
forms whioh already exist. Our intention was to develop a realistic approach to
the RCD nrganisational struoture and to make an introduction to the following
Chapter in whioh we will explain some practioal proposals for an organisational
structure in the heavy engineering industry and to determine the main soope and
approach to the organisational structure as part of an overall RCD oo-operation,




CHAPTER X1I

RECOMMINDATIONS FOR A N™W ORG/NIZATIONAL STRUCTURE FOR
CO-OPTRLTION IN HEAVY ENGINTEERING INDUSTRY IN THE RCD

In connexion with our study of the twelve projects mentioned in the terms of
reference and their suitability for co-operational arrangements within the 1CD frame-
work, we should like to maeke some proposals concerning organizational structure and
forms and other fields cuitable for co-operation. Toking into account the complexity
of the existing organizational structurc of the RCD, our suggcstions for its improve-
ment and the specific characteristics of the RCD, we cshould like to propose the follo-
wing organizational forms for various groups of Hecavy Ingineering Industry in the RCD.

1. The project for diesel locomotives should includec co-operation among RCD oountries,
the establishment of a joint design bureau, a purchasc guarantec agreement, sub-
oontracting arrangement, co-operation in the production of wagons and maybe other
railway equipment, We should like to propose that a special agreement to co-operate

on the above matters should be signed between the Stnte Railways Organizations.

We propose that a special Regiopal Committee or oommission be nominated composed

mainly of representatives of railways of the RCD countries to supervise the implemen-
tation of the main stipulations of the agreoment,

RCD co-operation in the production of locomotives and wagone should usc the joint
purpose enterprisc sohemc, particularly if this scheme is to be expanded. In this
case a Momorandum of Understanding should be signed separately fort -

production of locomotives in Eskishehir

establishment of a joint design group or bureau

oo—-operational arrangement for the production of oomgonents for diesel
looomotives including shooting locomotives

joint study on the future doevelopment and clectrification of railways.

At the moment Iran is not interested in partioipating in the production of diesel
looomotives but oould oomsider joining the other two oountries in the produotion of
shooting diesel eleotrioal looomotives, wagons, eto. and in the study on the future
electrifioation of railways.




The proposcd commission or committec for co-cperation in the production of
railway loocomotives could includc representatives of the Govermments and could be
considered as an intcr-governmental organization for carrying out thc agrecement on
co-operation. It is necessary that thc ex.ert group congist of exports from
railways and factories belonging to rrilways. This expert group should deal with
the practical side of the production and would be responsible for the implementation
of the various agreements. Duc to the specific regulatione related to State Rail-

woys this should not te organized jointly with nnother co-opurational nrrangcment.

2. In the study on diescl engines we propose thc Marinc Dicscl *ngines Factory

in Pendick, Turkcy, ac suitable for an RCD project. We should like to rccommcnd
this projcot as a joint purposc enterprisc suitable from the organizational point

of view., Should Turkey oonsider our remarks nnd suggestions regarding this project,
it should prepare a revised and detniled feasibility report and the Memornndum of
Understanding should be studied by ~11 the RCD countries. The Memorandum of Under-
standing should include a financinl sohemc¢ and the participation of other countries
including foreign firms, a purchase guarantcc, ctc. The large shipyards in Fakistan
and Turkey should be included in the agreement regarding thie project. Also some

of the benefits and crcdit facilities oonceming this project should be included

in the agroemont.

48 the joint purposc enterprise scheme is known from the organizational, financial

and other points of view, and is already in practice in the RCD Region, thcre is

no nccessity for oxplaining in detnil the orgnanizationrl, monagement and oontrol
functions regarding this projcct. Organizational forms for co-operation for other
diesel engine projects will be proposed loter.

3. Production of ocentrifuges and filters, boilers and pressurc vesscls, pumps

and compressors is included mainly in soveral cxisting firms or will be included
under eonstruction such s the MKEK in Turkcy, the Turkish Suger Corporation, Taxilla
Fnotory in Pakistan, the .irok Machinc Building and Tabris Machine Building Pactory

in Iran etc. These factories arc also the main producers of machine tools and

other equipment. We have already pointud out the specific problems facing these
facteries.,




We should likc to propose thc estnblishment of a Regionnl Board for Heavy
Mechaniozl Industry. This Board should first of all include representatives of
largs State corporations like IDRO in Iran, West ~nd Enct Pakistan Industrial Cor-
poration, the MKEK of Turkey, the representatives of large factorics like the
machinc tools industry of Karachi and Decca, the Toxilln Heavy Meohanical complex
in Pakistan, Heavy Mecchanfoal Factory Karicals in Turkey, Btimesut Machine Factory
in Turkey, thc machinc factories in Arck and Tabris in Iran, somc large privote
firmg likc EECO in Pakistan, ctc. Thc Regionzl Board for Mcchanical Induetry
could include rcpresentativeoe of the sovernmont of cnch country nnd banks interested

in industricl devclopment.

As stated ecrlier, it is prematurc to think in termn of cstablishing a regionnl
industrinl oorporetion and we considcr that this regional Boord could take steps
for preparing the ground for the establishment of 2 regional corporation for hoavy
mechanical industry. In thc meantimc, the Regionnl Board could help out the
abovementioned large industrial firme in making contncts ~nd in co-operating with
onc apother to solve present and future problems. Thus the sctting up of a Regional
Board is an urgent mattcer, particularly becnusc the present RCD structure cannot deal
sucocesfully with the many technical and economic problems which should be discussed

betweon firms.
The main functions of the R._gional Board for mechanioal industry would bet

to disouse and co-ordinate verious technical and cconomic activities nnd
problems of the anbovementioned large firms

to disouss produotion programmes of factories and better use of capacity
to deal with co—~operation, specialization and exohange of components and
intormediate goode between firms

to make joint analysis regarding domestic, regional nnd intemational market
to synchronize thc interests of the firms regrrding ocontract and joint
venture with foreign firms

to discuss future progrommes of thc firms

to carry out the ncoessary joint study and research activities

to deal with joint training activities

¢
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Tho composition of the Preparatory Cemmittoo should include represontetives of
she throec governments, industris] bank: of coch comrtry nnd their national insti-
tutions reuponsible ter the supply of clcetricity. 7hz representatives of the RCT
Scoratariat should also be ineluded in tne Proparatery commistcee, The RCD Scoro-
tari-t should proviae all cdrss’ [+ o -o~Yantiondd “ncilitier for this
Preparatory Committece  The Comnittoec should noct irem timc 4o time but not less thon

twice ~ your,

The mnin functions of this Yreparoiory Committce would bes

- to synchronizc varisus cetivitics of the govermment relating to production

»f Heavy Dleotrienl Tquipacnt (power plant cquipmert)

to preparc - feoasibility report {or wsteblishing productien of heavy
olestrical oquipment within the RCD regiun

tc proposc agrecments to the RCD countrics on the mein findings of the
feasibility report

to deal with the preparation of a fincncial scheme for establishing the
production

to propose » suitoble michanis. i'er co-ordination nnd synchronization

betweon the threc governments

tc propose to the govermument nocessary measures for cconomie policy regerding

the estoblishuent of production of heavy enginceing gocdc

The Proparatory Committoe shonld estnhlish close conincts with cppropricte
nntional institut.ons ond could apply for techmical rssistea ¢ from UNIDO for the
proparation of a feasibility rcport. The Prevaratory Committee should also
cstablish close contacts with national develcprent banks in the RCD countrics and

with interanational financial institutions ctc.

The Preparntory Committue will bu responsible $0 the Committoc of Industry of
the RCD and %o the Rogionnl Planning Councii (RPC) ~nd will submit its roport to the

RPC at lonst omoe a yonr.

Mo activities of this Committec in the peoparction of the feasibility roport
should covaer thc production of large hydro-thormnl and gas turbines, the production
»f lerge boilers and appropriate therms oquipment for therme power stationas, the

production of hydro and steam genoraiors, thc production of large trnsformors and




other approprinte equipment for power stations,

The Preparstory Committoe should make usc of nll the studies already prepared
by the RCD countrice rcgarding this cquipmont and respcuot the agreements alroady
.ande by any of the RCD countries. The cstablishment of this Preporatory Committec
ie an urgent motter beccuie of the lengthy preparation for heavy electrical equipment
production.

5. For setting up production of industrial vnlves in the RCD region the most suilrble
organization~l form is the cxisting joint purposc cnterprise schemce The RCD Rogion
hns no production of industrinl vealves whioh involves o sepnrate technology with
spocinl requircments os for as quality and skill are concermed. There is o large
import of industrirl valves in all the RCD countries, partioularly in Iran. The
ascortment is so large thot any oountry, with the exception of Iram, can fulfil the

requirements of the eoonomic soale in production due to limitation of merket. The
savings in foroign exchange in all RCD countries would be significant. Therefore,
all thesc faoctors indiccte that to set up o joint purpose entcrprise for the produc—
tion of industrial valves in the RCD would be the best organizational sclutiom.

This production should be organized on a licence with foreign firme. A long=-
torm production ngrcoment would be vory suitable for the RCD ocountries. There are
alrendy o fow foreign firms intercsted in setting up such production in Iram. We
should like to propose » joint venturc. Iran should submit to tho othcr two RCD
countries a detailed fensibility report for an RCD projeot for industrial valves on
the basis of co=operation with foreign firms, After the fersibility report is
disoussed the threc ocountrios can sign the Mcmorandum of Understonding for estab-
lishing ~ Joint Purposc interprise., All important subjeots cculd be included in the
Memorandum of Undorstanding under thc prascnt schome of joint purpose onterprise.

6. In the provious chapter we discussed that for many roasons it would be .
suitoble for the RCD region to establish rogional nesociations of producers,

partioularly for bringing togethor private deslers and entropreonours for oloser
co=operation. Bearing in mind our carlier oxplanation rogarding tho twelve projects

and other suitable ficlds for RCD co—opcration in the ongincering industry, we




should liko to proposc thit the following assooirtions bie cstablishuds

(a) regioncl associations for automotive industry produccrs,

The production of various cars, trucks, dicscl ongines, tractors and
tho various components for the automctive industry belongs to the private scetor
which comprises many firms in all the CD oountrics. The charaoteristios of
those firms rogarding production, tcchnology, size, contact with forcign firms,
organigation, eto., are nuncrous, The automotive induetry is very dynamic from
the point of wview of developmont, with a very diversified range of products that
makes it highly suitable for co-operation. On account of thesc factors o~nd the
experience of domestic produoors in organizing nssocintions, we are of the
opinion that = rogional nssociztion for nutomotive industry produoers would,
for the timec being, bc the most suitable organizational institution for making
ocontacts and starting co-operatior in this svctors. Wo should add that similcor
associations in South jmorican countrices have obtainoed very good results in
soveral fields, nssocintions for the autcmotive industry are included in thesa.

The association oould be organizedl in two ways; cithor with representotives
of the existing associations alrcady working within the framework of tho Chaber
of Commercce and Industry in cach country or eclsc through the direot represon-
tation of the main producors of thosc firms interested in RCD co~operation, In
In either casc the RCD Chamber of Commnerce nnd Industry should play a very
importent rolc in the formation of nascocintions for the automotive industry. The
axperience of othor inter—regional associntions should bo fully ueed.

On account of the comploxity of the automotive industry, we should like to
propose that a regioncl association for the autowotive industry be sct up,
coneisting of a committce presided ovor by a president and an adequate number
of vice=presidants ond = speoinlizcd secction for various groups of production
such as diesel angines, cars and truoks, tractors ond carth moving equipment.

The assooiation could have separate expert groupe or a sub=committoe to
doal with subjocts of mutual intorcst to all onr producors liket marketing,
roscarch, produotion of gear boxes, produotion of cleotrical equipment for motor
oars, cto,




The funotion of this association would be to deal with subjeots of
mutual interest to its members. The association should make recommendations
to national assooiations, to the RCD governments, to the RCD Secretariat
and other RCD bodies.

The assooiation would particularly support co-operational arrangements
and sub-contracting and purchasec agreements within the RCD Region. Further
associations will analyse obstaoles to regiomal oo-operation, particularly
regarding national polioy and regulations and make proposals and suggestions
to appropriate RCD and national institutions for the removal of the obstaoles.

The assooiation will operate within the framework of the RCD Chamber
of Commeroe and Industry.

The assooiation oould play an important role in organising contacts
between produocers of the RCD Region, in influencing policies of the three
RCD oountries for oo-operation, and initiating some other organisational
forms between the various partners in the production of motor cars. For
instanoe, producers of diesel engines could very soon establish co-operation
and achieve some higher forms of interregional organisation.

The establishment of this assooiation and its seotions acoording to
speoialised branches oould cover, from the organisational point of view,
some of the twelve projeots (like diesel engines) and other new fields
related to this industry and identified as suitable for oo-operation
(1ike agricultural machinery and earth moving equipmemt).

(v) T™he seoond RCD assooiation we propose is the RCD association

of produoers of prooessing equipment.

One of the largest and most oomplex fields whioh we identified as
suitable for oo-operation is the produotion of machinery and equipment
for the various industrial branches suoh as the food and sugar industry,
the chemical industry, the textile industry, the cement industry, the




oil industry, tea processing equipment, etc. This is called processing
machinery and equipment.

As explained earlier, the produotion of some of the above quipment is
well advanoed in the RCD Region particularly in the chemical industry. The
establishment of contaots between producers will be very useful for further
development of produotion in many existing firms. Competition from abroad
in this field is oonsiderable and oontact among producers im the RCD countries
will result in an inorease of production and oompetitiveness on the market.

As the processing industry oovers many industrial branohes we shall be faoed

with & dillema of should one assooiation be astablished or should several
asscoiations be sstablished on a regional basis and distributed aooording
to branohes? Por exampie, the regional assooiation of produoers of
equipment for the food and sugar industry, the regional association of
producers of equipment for the chemioal industry, the regional assooiation
of produosrs of textile machinery, of oement machinery, etc.

A detailed analysis shows that very often the same factories produoe
machinery and equipment for several branches of industry.

There is also some unoertainty as to the reaction of private produoers
to ths establishment of many regional associations. Thsrefors, we should like
to propose for ths beginning one association for producers of proocsssing
machinery and equipment. This association could have several sub-oommittees
or seotions, each ooncentrated on one branch. This assooiation should be
organised on the same pattern as the sutomotive industry. The RCD Chamber
of Commerce and Industry should taks the necessary st ps for setting up this
association. The assooiation should operate within the framework of the
RCD Chamber of Commeroe and Industry. Its oontaots and activities should
also be set on ths same pattern as those of the automotive assooiation as
far as dealing with members, national institutions and RCD inatitutions
are conoerned. In the future the establishment of some other RCD assooiations
ars eavisaged.




7. There was a statement at one of the RCD oonferences that without trade there
oan be no co-operation. e fully agree with this statoment. To start and maintain
regional co-operation in the heavy engineering industry, an adequate volume of trade
and trade institutione should exist. As already mentioned, at this moment there
are no speoialised trade agenoies operating in this field within the RCD Region.
Of ooursec, trade as such does exist and there are firms dealing with foreign trade
in all the three RCD countries. However, they do not seem to be much interested
in, nuor are they suitable for, greater oco-operation and trade in the engineering
seotor. On the assumption that an RCD agreement to the UNC'AD report will be
reached very soon, we should like to propose the extension of thc exieting
organisational institutions in the sphere of tradec between the RCD ocountries.

In oonncxion with this and the speoific requirements of the engineering
industry as well as eome other industries, we should like to propoee that trade
agenoies be organised in each RCD oountry.

We propose that each RCD country establish a trade oompany as an independent
trade firm or agency in accordanoe with nmational regulations. The speoial funotion
of these oompanies would be to deal with trade and co-operation within the RCD
Region. They would sign a speoial agreement om the following;

They should first of all agree on olose co-operation and each of thes will be a
representative agent for the two other oompanies. Them they ehould agree on estab-
lishing a regional consultation board on trade for the engineering industiry where
the representatives of the three trading companies oould discuss and deoide om
mutual problems and co-operation. There regional oonsulting boarde for trade oould
also include representatives of other industrial regional institutions such as the
joint purpose enterprises, assotiations, regional boards and committeee.

The function of these regional trade inetitutions would mainly be oommercial and ®
co-ordinating, making suggestions and proposals to the RCD institutions, business
firme and to each of the RCD govermments. The contact between these national trade
inetitutions should be partioularly oloee regarding the market. (Thus, there would
be no repetition of the unsuccessful contact betwoen the machine tool factory in
Karachi and prodicers of Jeep-Iran, in selling gear boxes for Jeep).

®




The initiative for organising such inctitutions must come from the RCD
governments providing capital or getiing suppor. fiom commercial banks. Private
capiial and entropreneurs should play the main role in these activities. All
operations of such firms should bc on a commercial basis, with due respect for
dcmestic regulations and on the assumption of some facilitics regarding trade
beww-en the RCD countries. The interregional contact of these firms should be

baced on the common character and practices or regional co-operation in the RCD.

Should the idea of setting up such 1 trade institution ba approved by the KCD
linisterial Council, the RCD Chamber cf Commerce and Industry should take the
recessary steps to initiate action in each iCD government to organise such trade

firms.

o believe that the organization of such a trade institution on the national
end interregional level would fill the gap now existing in the RCD organisational
strusiure. Jt would be very helpful for bringing about many RCD co-operational
rrrangsments in heavy ongineering industries and contribute towards the finalisation
o7 many arrangements which we had proposed in counexion with the twelve projeots.

It would also be beneficial to the future developmeni of the RCD co-operation.

In oonolusion, #e should like summaries that the existing gap in the RCD
organisational structure could be bridgea Ly putting into effeot the proposed
orgarisational structure for RCD co-operation in the heavy engineering industry,
wiil a further strengthening of the RCD Secretariat, with the proposal of a revised
and expanded Joint Purpose knterpris> scheme, with the proposed RCD association of
p:odvoers, the RCD Regioral Board for mechenical industry, with the Preparatory
Committee for establishing a RCD corporation for clectrioal equipment and with the

regional trade agencies. The proposed RCD organi:rational struoture would be able

to meet the present requirements for co-operation in the engincering industry. It
would be suitable for greater co-operation in the future.

The proposed regional structure has enough flexibility to meet the various
needs of the industrial firms and it will rovide a firm basis for further develop-
meint and establishment of new organisational forms for RCD co-operation in the

fuiure.




CEAPTE XIII

ST VIS U THT TISTITITIOWAL TACTORS
OF THF™ RCD CO=OPTRATION IN FUAYY
"NGINEZRING LUDUSTRY

In addition tc our suggestions reparding grvernmental and non-governmental
institutions in the RCD and the lack of adeiuate trade institutions, 'e should
like to mention a few institutional factors and important subjects for starting
and maintaining RCD co-operation in the heavy manufacturing industry. The RCD vas
successful in its development of infra-structure facilities, particularly
transportation. Financial, research and legal facilities are not adequate. Although
this does not come within the sccpe <f nur study, te should nevertheless like to

mention a few of the more important institutions.

1, One of the serious problems of larper RCI' co-operation is the juality of
goode and the standardization of engineering products. The RCD region is specific
in its use of various measures, technical data and characteristics, (uality control,
standardization, etc. The rersion har been using licences and technical assistance
from all parts of the world. This bringe many difficulties in co-operational

arrangements between factories.

There is a National Standards Institute in each RCD country dealing with the
problem of standardization. Contact betveen these Institutes has already been
established within the RCD framework and a RCD committee for standardization has
been created. e are of the opinion that establishing close contact among the
National Standards Institutes ie a very urgent task, ! should like to propose
that the possibility of establishing 1 RCD Institute for Standardization (to serve

peveral economic sectors pirticularly in the engineering industry) be studied.

2. Financial institutions are becoming evermore important. I+ is difficult

to establish any large firm,industrial corporation, or even co-operation in
industry without the assistance and help of some f'inancial institutions. In each
RCD country, besides the private banks, there are public economic corporations or an

Industrial Development Bank, which finance ind implement various national programmes.




In annlyzing the need for regicnal fimancinl institutione, one must keep in mind
that RCD industrial co-operation and development in the field of heavy
engineering require the allocation of large investments and consc juently, the
engagement of many resources, both domestic nnd foreign. Large investments in
heavy engineering, with long-term return rates, recuirc public -nd foreign invest-
ments which are usually above the financial resources of the private firms. If

e add to these facte the need for regional harmonization of development policy,
the efficiency requirements of the national ecunomies nd the implementation cf
the principles of economies ¢f scale, it is clear thnt the establishment of a
regional financial institution would be very uscful and even necessary. In addition,
we can remark that there is not enough free capital within the RCD re¢gion to

finnnce regional projects, even very profitatle nnes.

These problems should receive particular attention, espucinlly from the
viewpoint of how the regional institutions should be estnblished, what will be the
legal procedure for establishing such institutions, what ill be their financial

resources, and how should they be organized.

Tc meet the current needs of regicnal financing and development, some
solutions could be found in closer co-operation ~mong the existing industrial
development banks of the RCD countries. A rcgional consortium, agency or financing
group, summoned by the Industrial Development Banks of cach RCD country could be
ectablished, depending on the decisicn of the authorized bodies of the Industrial
Banke of all the threc countries. Thc main function of this agency would be to deal

with financial facilities for co-cperation in industry and implementation of thc

ievelopment policy along the lines npproved by the RCD bodies. This agency, together
with the RCD, could also work on the establishment of the RCD Development Bank.

3. As it has already been cxplained, thc development of heavy engineering
requires some design centres, research institutes, marketing centres, and similar
supporting institutions. ©Small firms for heavy cngincering are not in a position
to set up and maintain such institutions, either from the financial, or from thc
technical point of view. It is advienble for such institutions to be organized
within the framework of thc RCD, bearing in mind the proposal for establishing

regional associations and other organizational structure in the RCD.




Ae Some organirational measures in educntion, training nd even in
administration should be coneidered in crder to support regional co-operation.

For instance, regional centres for manwgement could be established and courses

for training in somc branches organized. The training of workers from cme country
by another is advisable when industrice are in a more ndvanced stage in one ccuntry

compared to ~another.

Se Inder the nccessary inetitutional subiccte we could include the varicus
cconomic policy measures and regulations. It is n fact that vithout a favourable

economic climate, it is difficult tc start and maint~in co-operation in industry.

The cconomic regulations concerning trade, cxport, import and financial regulations,

such a8 credit and fiscal policy, are decisive factors in creatin: the generil
conditions and climate for co-opuration. Under 2 joint purpcac enterprise scheme
ie forescen the duty of the countries to adopt the legnl and financial regulntions
in the agreement stipulated in the agreed lomorandum of Understanding between the
RCD countrics. We should likc to propnse that such regulations and benefits be
extended ns long-term regulations among the RCD countries., PCL co=operation will
be more attractive for private cntrepreneurs vhen the governments have established
permanent legnl nnd financial resulntione and institutions to stimulate RCD co-
operation instead of 1 case tc case agrecment.  Yithout these benefits
entrepreneurs will be reluctant tn enter broader regional co-operation in the

engineering industry.

6 Furthermorc, ve should like to mention the problem of plan harmonization
among the RCD countries. This sudbicct 1s tackled in our preliminary report and

in thc special report cf the RCD expert group mecting regarding plan harmonization.
Some institutional agreemcent rcgarding plan harmonization in building an infra-
structure and in some other sectors of economic development is neccesary. As far
1 the heavy cngincering industry is concerncd, we should likc to point out that

in this sector somc harmonization of the national policy is neccssary. This
harmonization is not advisable except in setting up 2 futurc programme or in
creating national policy. At this stage harmonization is more nccessary in the
implementation of national policy or National Plan, It is advisable to find

means for the realization of a national policy, this makes realization much easier




from the financial point of view and more efficient with regard to prcductien

of many goods c¢f thce heuvy enginecring seetsr, ''ith this approach the

harmonization of 2 nationzl pelicy should be extended from the national planning

organizntion to other national instituti ne, tc large firms in cach country and
to varicus RCD bodice. Implamenting this mcthed will prove very uscful fer
co-opcration, and the juestion of plan harmonization +ill becume much more

realietic and ¢asicr.

Te There are many arrangsencnts between foreigm firme and firms of the RCL
countries for producing cars, diesel engines, tracters, elcctronics,

transformers, machine tools,etce The fact that szome of thesc world-viide firms
have prcducticn arrangements in all threc RCD countries, or in tvo of them
indicates the possibility of specific RCD co-operational arrangements involving
foreign firms. Gince the nmational market 18 limited to some engineering producta,
the co-operatio:nzl arrangements tctween these firms «n the cne hand and the RCD
countries jointly on the other have good prospects for the future. From thie
point of view, the licensing policy of the three WCD countries ghould be co-
ordinated. In the initinl phases this work cculd he carried out by 2 joint RCD

Team negotiating with foreign firms,

I'ith the possitle assistance ~f UNIDC, Vienna, co-operation could be
¢stablished on these bapes with several velli-%tnown firme which are already

engaged in the RCD area,

To deal in detnil with the above-mentiored subjects docs not come within
the scope of cur terms of refercnce, tut we cannct avoid mentioning the
above idca within the larme framevork of the organizational approach to RCD
co=operation, This subject cannot be neglected in future co-operation in the

engineering sector.,
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2. The Member Governments are of the view that cooperation
amongst them in the field of Heavy Enginecring unc Electrical
Industries could be beneficial and take offect only if all three

countries partake in the benefits ros-lting from such cooperation

on ~n equituble basis, includin; = reasohably acucl flow of products

amongst the tlree countries.

3. In order to give effect to this objective, th: UNIDO is
requested te assign, as carly 2s possible, n small tecm of experts
to study tiis matter ard recommend, in consultation with the Member
Gnvernments, featib'e nlternative criteria, The interim report te
be prepared by the experts is ta be considered by the high level
representatives of the threcec Governments and the criteriaz to be

applied in the conduct ~f the study be dccided upnn.

4. The Governments af Iran, Pakistan :nd Turkey alse suggested
that UNIDO may consider the assignment ot undertaking the overall
study mentioned to a censulting engineering firm acceptable to
three Goveraments. In the canluct of the study, the consultants
should be instructod to apply the agrced tcrms of reference the
objective mentioned in paragraph 2 above, and the decisisns teo be
made by the Member Governments on the interim report of the expert

team.




Anncx 11

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

UNIDO
3 April 1970

Request froin thc Goveraments of the

Empire of Iran, Fakisten and the Republic of Turkey
for Special Industrizl Services

JOB DESCRIPTION
INT-121-1 (S1I5)

POST TITLE Senior Economist/Enginecr - tcam leader
DURATION One yesr

DATE REQUIRED As soon 2s poassible

DUTY STATION Tehercn, with trwel to Pakistan ~nd Turkey

PURPOSE OF

PROJECT To precpere studies on the boasis of which the
three porticipcting countrics (Irai, Pokistan,
Tux‘ke:,'g can decide on the locational distribution
of given pro jects and on the mechanism for suitable
co—-operative arrcngements. A team, consisting of
the teum leader, an industricl economist ~nd
additional consultants as may be required, is
requested tot

1. wstoblish cmtexris for macro-location of
industri~s in the member countries;

2. e¢valunte theviability of 12 projects
(mentioned in the baclground information)
from the standpoint of estcblishing co-opera-—
tionil wrrangementsg

3. study the mechenism and the suitcble orgunizo-
tionzl structurc for co-cperative crrangements.

The expert wiil be expected tot

1. design, orgonize and supcervisc tie work of the
toomg

2, teke cctive pert in the vork of the team
porticularly with regord to suggesting suiteble
organiz tions.l structurc for co=operative
arrongenents;

3. be responsible for maintaining contacts with tlie
Secretorint of R.C.D. and the three Govermmemts.

QUALTFICATIONS An industrial economist or engineer with extensive
experience in industrial dcvelopment problems ond
with experience in orgenizing and guiding team worl
in this field,




LANQUAGE

BACKGROUND
INFORMATION

En{fliSiA

The thr.- intercst:d Govo rnments Love ogrecd to
examinc the possibilities of co=operation in the
cstoblistment of mouufacturing units to preduce the
fcllowingt (1) locomotives, (i1) ccntrifugal and
cpecicl filtors for clamienl Iudustry, (1i1) diescl
engines chove 250 h.p., (iv) rotating electricel
mechinery, (v) turbo-guncr-tors (etecm/ga.s),

§Vi) 0il <rilling, production and rcfining cquipment,
vii) Yoilars, prossure vcsgels and stead heating
applinnces (viii) pwnps ~nd oomprns.orl,gixg specicd
vnlves, (\(S pumps for chemical iadustry, (xi) boilars
(1rrie size for grid poucr stitions), (xii) mechcn-
iz~1 equipment (hyar~uli~ turbincs ~nd coupling
system). A teem consisting of a projuct meonager and
r. indastri 1 cconomist will b responsiblc for
duesi;ning, organizing ond carrying out the respective
studics. Te this enl, ~dcitional expcrt and consul-
tant services will le utilized., In order to secure
cffective support of the cipertise avcoiloble ot UNIDQ
short-torm nssignmente cf UNIDO st~f mcmbers to
participcte in the team work arc envisaged.

The tenm will be located in Teheron., Trovel funds
arc provided in order te maintain close worling
contacts with the requesting countries, to collect
dat~ in TBuropc and be in contoct with some

research ingtitutions sbroac¢ and to cover the travel

compenent of UNIDO stoff niembers'! ~ssigmments.

PRIORITY POSTs CANDIDATES REQUESTED BY 15 MAY 1970




Aunex II

UNITED NATIONS INDUSTRIAL DEVELOP!:ENT ORGANIZATION
UNIDO
5 April 1370

Request from the Governments of thc

Empire of Iran, Pckisten ond the Rep o lic of Turkey

for Sp-cial Industrinl Scrvices

JOB DESCRIPTION
IWT-121=7 (SIS)

POST TITLE Industrial Economist/Regionsl Project Evaluotor
DURATION Onc¢ year

DATE RBEQUIRED As soon as possible

DUTY STATION Tcheruan, with trovel to Pokiotan ~nd Turkey

PURPOSE OF

PROJECT To prepare studics on the basis of which the threc
porticipoting countriecs (Iran, P~kistan, Turkey) con
decide on the locetionzl cistribwation of given projects
and on the mcclansim for suitcble co-operctive arrange-
ments. A teaom consisting of the tesm leeder, nn
industrial economist an adfitionzl consult-nts ~s moy
be requirce” is requested to:

1. c8t~blish rpdteris for macro-loc:ution of industries
in the nember countries;

eveluate the viobility o1 12 projects (mentioned in
the bacl,round inform-iion) from the stondpoint
of estnblishing co—operation~l ~rrcngemonts;

3. study the mechanisn ond the suittble orgonizotionnl
structurc for cc=opor-tive orrongemonts,

Under the supervision of the tecam lexdor, the cxpert
will be expected tos

1. formuleate criteri: for decidin, on tle locotion
of thc projects (listed in the backiround informo-
tion) in the porticipating countries;

define the dotr ane information rocguirements for the
sbove: and Jesign methods for their collection wnd
cnalysis;

evelu_te the 12 projects (mentioncd in the bick—
ground informotion) availing himself of the
gervices of the consultints wherever necccssary
and recommend the loection of these projects;

define requircments ror additioncl expert consule
tents for the ofore-=mentioncd trsks.




QUALIFICATIONS

LANQUAGE

BACKGROUND
INFORIIATION

Industrinsl .coucmist with extencive cxpericnce in
project evcluntion and individual plonning.

English

The thice intorestod Governments tiove cgreed to
cyueaine the possibilitics of co=opurction in the
csteblishment of monufacturing units to produce the
followings (i) locomotiv~ -, (ii) centrifugal ~nd
special filt-rs for chemiccl industry, (iii) desd
sngine: cbove 7650 hap., (iv) roteting cleciricrl
mechinery, (v) turbe-generators (staam/pes)y (vi) oil
drillin,, producticn ~nd refining aquipment,

{vii) boilers, pressure vessels and steom herting
appliances, (viii) pumpe “nl compresscrs, (ix) specicl
valves, (ys pumps for chemical industry, (ni) boilers,
(1orge size for grid power stutions), (nii) mechenical
cquipmant (hydroulic turbines and ccupling 8y stem).

A toam consisting ot o projict mineger ~nd a industri~l
economict will be responsibl: for designing, orgonizing
-nd cnrrying ouvt the respective studies. To this ond,
~ddition-~1 expcrt ~nd consultont scrvices will be
utilizod. In ordcr to sccur: offective suppert of the
exportise ~v~il ble .t UNIDO, short-tcrm ~.ssicnments
of UNIDO st~ff members tc prrticipote in the tenm vork
~re cnvisnged,

Ti:c tonm will b lee~ted in Teheran.  Trovel funds re

provided 4n order to mrintein closc working contocts
with the requesting countrics, to coll:ct datn in
Burop. ~nd be in contnct with som: reserrch institutions
~brord rnd to cover the trowvel component of UNIDO stoff
members? ~ssignment.




Arncz TIX

REGIONAL COOPERATION FOR DEVELOPMENT

IND/ENGIN/ 1294
~th April, 1971

SUBJECTS  Unidc Study ca 12 RCD Pro ,ject

REF's Your lctter nos. 1032=33 doted J7tl Aagust, 1909
~nd 3650=33 dnted 9th M-rch, 17/C

Dear Mr. Brtmonglidj,

I have the plexsurc to inform you thet the UNIDC Evports!
study on 12 RCD Industri~l pecjects i3 un er=ucy. The project reports
of scven of thcse how . already buen preprred ~ne circul-~ted by the
Member Qovernments cnd tlosc preject reports re duly utilized by the
UNIDO Experts in their studies. However, three of these project
reports oxpected to be prepored by Ircn, have not yot been roceived
by the Sccriirri-t for circulotion. Thuse “re muinly, Ret-ting
Electricnl lirchinery (I would lik. to - cknowludge herowith tie

receipt of your lotter no. 296-33 &ted iyt Apral, 1 (1, informing

us thot this project report will b finnlized 4 tle boydsaning of 1972),

0il Drillisg, Production ~nd Refiniu: Druipment ~na Spocinl Volvos.

UNIDO Expcits ~ro cxpected te complote their finsl report until
the forthcoming mecting of th. Comuittec on Industry which is
schiedulad to be held in Jurne 21=27, 1571, cr -t the 1atest before the
14th Ministericl Council leetin-, Trercforc it is rogquestad ibot the
prep-rotion ~nd circulction of the tire prcje~t reports, uimely, 0il
Drilling, Production ~ac Refining Equipment ond Specitl Volves e
expedited to focilitote UNIDO Fxperts?! fforts ir rinnlising thiir
viows on thu 12 RCD project,

With bcst regirds,

Yours sinc-rcly,
signad

¥ur~t Bilbkou
Dircctor, RCD

Mr. H. Batmf‘.nglidj.
Minietry of Forcign Aff-irs
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APPENDIX ~

THE CALCULATION OF DISTRIBUTION OF THE AVAILABLE PROJECTS

1. The basic project datc on which the distribution-l cnclysis is
cerried oul “re contnincd in T-blc A. The -t on output v~luc ond cu
fixed investmonts rre cither origin~lly piven in the project study or
hwrve been Circetly cstim~toed Ly the oxperte.  The yerrly cutput level
refers to the "normel" oper-tion porioil., The suidivision of demomt for
the yearly output of the tirce membor countri:s for projects 11, 111
cad IV hes been sstimoted by tic oxperts on th. ground thrt the rclevont
products orc newy thit thore is no competitive domcstac production nd
that the int.onsity of dem-nd by «ich couatry isy in principle, cyunl,
Fixcd investments for proiseis V ond VI hove been obtrined through
copital output r-tios tcken from intorncotion-l comporisons, moking

cllowence for the genersl officiency conditions in the RCD .ccnomics.

As for the r-ngc of products included in the preduction progromme

of cceh project, refcrenc: is mrde to Part II of the Finol Report.

2. The detr on 20 engincering industries .nd rel-ted braonchos ore

contuined in Tobles By, C ond D recording vespectivily the figurcs fer
Irony Pokisten ond Turkey., The origiucl mognitudes rre incdicotod by

0y, o and ¢,
- -

0 is thc output vrlue of tic relevent brouck, roterring to the
Yeor 1960, i.c. the lotest yerr for whick it wes possible to rcollect
n common set of strtistics or to werk out in some erscs through extro-
polation from similor branciics. The 2-t.. on the output v-lue wero
originnlly expressed in tlh. nctionnl currcacics ~ne vere transformed
intc US dollors by - conventional rotio of ench netionsl currcney to
the dollery rcferring to 1960, This rotic is 7631 for the Iranian rinl;
231 for the Turkish lir:. ond 7.5t1 for the Pekistani rupin (the so-
cnlled tourist ritc sincc the officicl rete A.781 is clenrly overvelued).

© is thc domestic oontent of caginecring ané rclote! br-nches
in each RCD country, It has beon partly cbtoined from officinl publico-
tions or government sources (cspecia-.lly for Pokistan and Iron) ~nd
partly ostimeted or extrapoloted from the dotn in similzr broanches
(espceinlly for Turkoy).




¢ is the degree of utilized copacity in the reloveat bronches.
These figures rc¢ l-rgely catim~ted, cvon these reccived from officiel
public~ticns, becnuse the situntion of oxisting capneity in the
engineering industries of the three ccuntrics is not sut well knoving

In some cn.ses the dot~ for corpocity utilicitioa ¢re guessas.

C is the full copacity volume of output in the rcleovont braonches

(c = 0/':) anc A is tlie aveil-ble producticon c-preity in the relevint

bronchos, expressed in torme of osutput value (A = C=0).

For the rcesons just ncw oxploined, the megidtudes ¢y © ond A
are toc uncertnin for usc in ~ me~adngful oy in the cistrituticneld
cnelysis. Therefere, they re giver in tio tablus only o peints of

Jerse for future investigetions chiek will try 1o improve ~nad

updrte the informction cu the utilizotica of cngincerine cnpacity.

3, Table E is ¢ metriy of producticn co=cfficicnts orlculrting thc
indirect dfects of tlic projects on the mnrket °t 1'rge. The inverse
producticn cu=cfficicnts for the engincering industrics cad rcloted
branchez -rc not those of the RCD countries. The inputeoutput motrixcs
for the RCD countrics -~re still too cgercgated so thet deto for those
brenches Qo not exist (or, possibly, hove net yut been publishc’).

In such -~ situction the cxperts roscrted to the devise of teking os ¢
point of reference the Leonticff=Cirr input-—cutput meiriz for th. 1USA
mctolworking cnd menuf-cturing ~ctivities in 1958, djusted LY re-
fgrouping various cctivitics in crder thot the motris rits the cempositicn:
of engineering cnd met:luorking brinches in the RCD countrice (the 195
activitics of the matrix cf inversc co=efficients in Toblc E correspond
to the 19 muin bronches in Tebies By € cnd D).

Of coursc tie structurc of the Americ-n encincering ond metal-
working industry in 1958 is sti'1l very different from thoe structurc
of the corrcsponding RCD industrics in 1968. However, therc is o
presumption th't thc pattern of cngineering industrics in developing
countries is going to approash in tho long run that of
developed countrics, and ultimntely thc Leonticff-Cerr matrix is
the only one in such detail 2t our disposal. At the scme time, the
frot thet we use inverse production co-cfficients different from
the actual RCD adds to tic recsons for not pushing the crlculations
of the indirect effectis beyond thc findings obtaincble by opernting




(in Tablcs B, C and D) with thc mognitudes 0 and o.

4. The formule cxprcassing the impoct of the scpernte projects is

obtnrined 1n the following wey?

§ (3 =1y 2y eeesees ) the six projects t» b distributed

i (i=1, 2y cveve. 28) the engincering and relted branches or
products from T~bles By, C "nd D in
Appencix 2. Tho cutputs of the projects
i=1y 2y eeees 6 rre nlse contoined in i,

k (k 2, 3) th- thirec RCD ccuntrics

Oi th. 1:vel ~f output in brench i

the dogree of iomestic content of output
in bronch i, The domestic contents of the
giy pr.jects nrc nlsc contained in 1.

Aegro« of cepacity utilizetion in braneh 4

output c~pacity in bronch i
~vail~ble cepocity ia branch i

(ifj) inversc production co-efficicnts in
the btranches which cre affected by the
sutput of preject j

the value of yonrly output of project j
(i = j) voluc of domestic content of the
yearly output of project j

(i # 3) incrcasc of output in the engincer-
ing branch i, ~frected by tic production of
project )

(i £ j) demestic content of the increcse
of output in thc bronch i, affected by the
production of project j.

(i f j) rojuirements for ndditional pro-
duction cnpacity, teking ploce in cngineer-
ing dranch i after output of project j hes
occurrcd, This caprcity is expressed in
tcrms of the imports which should be m~de
for mecting the avzilabdity of products
indirectly roquired in order to obtain the
output of thc rclevant pro,.ct in cnse the
present production crpacity falls short of
these requiremcnts.




The sum of the domestic direct end indircct increcsoes of gross
output, ongendered by project j in country k, is cxpressed by the
following formulat

2C 28

+ Xy -2 1

j inl i i=1 1
if3 i3
However, since the doto on capocity utiliz-tion are too unccrtain, it
is advisablc to drop the 1:st terms in thce sccond number and to usc the

roduced formul~

28

Ep =B+ E1 Ny

ik
5. Onc¢ mey casily rcalize that the preccding formuln is built-up
on the output value of onc year of "normal" operntion and that no
mention is made of the prescnt viluc of effccts of the project sprecd
over o certain number of years cncompossing either the operation period
or both thc construction and thc operation period., Indced, therc were
no data for the projects (except partinlly for project I) @bout the
patterns of construction and operntion pcriod and, within this leost,
cbout the "installation" and the "normal" installotion period. Undcr
such conditions, thc most rcasonable solution is to assumc for all
projects equal constructicn periods ond equal operation periods and to
assume moreover uniform construction znd operntion periods (the omount
of fixed investments in cach year of the construction perieod is equal

and the vclue of output in coch yeer of the "normal™ operation period

is oqual). Within such @ fromework of simplificd but unavoideble

egsumption, it dces not mcke o difference in comparing the bencfits
accruing to the countries by the different projccts whether their
prcsent volue 19 caleculated over the whele lifo=time of the projects
or whethor the ton 77t~ -r caleulcted on the first yernr of normel
operation only. We chooee here the sccond alternative and we give up
caloulating the benefits accruing during the cemstruction period
because for the majority of the projects being distributed onc cannot
know the breakdown of the fixed investmonts.




(o Even with . amil numbor  f prog ete e watl samplaf
prcocdure such e that outlancd b ovoy th culbd ot creotd
comput-tion vork if threo ~lternitav, moor Lot e h d v b ol 0]t
for cach project. It 14, thapit roy Lvis ta U Lt 0 oy
prodlctormined mecrol tiong poraabt W ekl tde ants e -
er~ti.n the rules for idontific ti1om ouge 8t o 7t Oy prrowr b

though no precise quwantit tive por onot rs 10 Jdvnoan b prog ot ot

Priject noe 4 Of Toble A (wrar ciw 1 metnec ) b b
sugeeeted for leentiorn 1o T oodal, Turk oy, b0 the cr e . o1 th pgr o ot
atucy, numely, the Turkish Governmont o th Sultz r BFr thors 00 TH
locationnl cheice of the Turbist dr-f4oes we w00 on th pr wie . th
the lergest demend for this prooduct msts ir Twikey =n Tuk v e
vorious dvontogee for the ogppely of U el e Lot It oo L2
that some technelogic dl link pos may o0 t dhen v ot o ot choui!?
moarine dicscl ongine producti oo Voo orried out an coespor 11 on owith tre
ceotivitivs of the shipy>r in Pracib, O oroovery e muck us doom e
of stecl pr ducts, somc parte hove @0 Lo imp 1t t nort frw
advanced ~ountricgy  there moy boe cort an "dvintog = oy boertivn
Turkcy duc to the vicinity of the pr ject t0 Burope nd t -ons.quent

savings in tronsportaticn coete f such aerwve commo ity s,

Project no. ¢ (specicl inductricl viiv 0) ol . o ted an D &,

aue to the fact thnt the demn’ 15 l-rgely coneentr teo an this
countrv, namely, well above 500 o the total RCL .om o,

Prcject nes 2 (Btow ond nydraulic turtinec) nt-ile - | rge uec
of stecl end cisting products for wiich th lorpest preducer 4 thyo
moment tn. for the next yoors ie Turke,. The leo taon an Nurkey may
Jdmo take ~dvantige of the vicanaty of Buropc for the tmporttacn of

some hcovy steel ports ncedod in menuf rcturing the turbince.

Project noe 3 of Tabl: 4 (hydr- 'n etewm oonertors) ontodle
large use of copper l aluminium. As t 1 copper, Iri will bo the
producer for the whcle RCD ~rec duc te the roecent “isog®ery of hupe
ore depcsits. 4as for aluminium, Ir-n will stort production by th.
boginning of 1972 11 Ar~h and is becoming the only procucer fur RCD.
Therefore, cne mey consider tlic locrtl noof thia projoct 1 Iron e

predetermined.

[




cev s vy tr onef rmere) a0 shoul! coneider
AR e bost p @ttaon for producaing b vy transformers
LTNENE Y SO SR R mebavey piont in Trxal 1s 1 the enc of
ooty ey kot BCL owuntry i miking preparstions
b opooduoang u PERNR T PR & G YIRS Hde tie t e forring to monpower,
Broducty o € v oty astovmere ac o akail O labour antonsive ficldy on?

88 ‘htas 1 i P hast yprowents cortan cdvontog s,

brv et cenne g et new fidustrotoea - idontificd the
trteoms foy fave propoote, ddontificotion hos baen
Bttt e ol ot rr cinee ne oevrluntion

Iouamt v tepre ol o oo A u t the 1ok prrjoct
T, K oev e, by o o ortang the soontatiootaon O f predetermined

Lo 41 ney 'Y comgut tioa 0 o 1o hw boon ore Y1y osimplilicd,

Froo ot v by purgs e ompriss 1.0) oy bo troctec e

Uwer tionar, o tior, Iy tent v L, we ocasign it 40 Frkiston,

we Lowe 0 g owing amata | aritution pottorns (ece Tble A)s

Ir Frojecte © onl F
Prkiet r Prijects 4 s %
Turd.y Froiccts 1 osnd

4o want ¢ g oortodn widd 1 the benefite o ocruing o eoch country

by suc astributy o oof proocve,

o Mt ppliine the formud allustroticd an Scetion 4, ne must
dewd te A sy (f ¢ cnoccuntry 1n th tot ]l filod investments
Toquired o0 the proy<ct, W oowsume thit the fi:od ighestments uf ~ny
projcet sancide with 1te wgaty copitl ond that the country of
Lectr o contribut’ @t v eguaty crpat & ond the other twe

pertners 10, ol

Por vt 1 fixcl 3av stmontas  qu 'l t 2104 millicn, Iran should
comtritute B30, million, Pakist on 80,03 million Al Turkey $18.4 imillion,
T shar of « ok ecuntry 38 therofore the follovwings

x' 44 “-sﬂ
F Yistan Te o
N“\'\ Qﬂ.ﬂﬁ




The benefite aceruing tc crch country, to be cscertained by merns
of the formul-. of Socticr 4. should o closc te the same proporticn
o8 fixed investments ore for cnch country. ID thot does noi cceur,
eithor - diffcrent distribution of projects hos te be nrronged or
scme mechanism for compensntine th- unfavoured cocuntrics should be
devised.

The bencfits direetly >nd i'v irectly cronted by crci project ore
recorded in thc laat coluw. of Trble F where the mogmitudes needed te
arrive -t this result rre c:leulrtel. By tokine into account the obove
initinl distribution patterne of the six pro jects, cuc reolizes thet
the benefits cccruins to Irn cmount to Gcl.) milliong 1o Pakist~n,

$23.1 million and to Turkey, $c1.” millicn.

Ultim~tely, cach ccuntry's shore in tct~l fixed investments and

in totel benefits is the followings

Country Shkrre in investments Sharc in bencfits

Ir.n 4.5 34.0
P-listen 27.5 34.2
Turkey 36.0 21,2

100.0 100.0

This cistribution shows cn inbalcnce betucen Pokiston nad
Turkey, whilc it is bolanced with respect to Iren. Turthor comment s

on this pcint are contained in Chipter 4, paragraph 4.4,
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TABLE B - Engincering Iadustries an? related bronciies

in Iran (1450)

In ustrics cud Bronchos

Communicotion ecuipment (telophones,
t.leprinters, tronsmiticrs)

Shipbuilcing

Redlwoy <qguipt. (lucomtiva_:s, Wogons
wné equipment)

Spucicl inductricd meochinery ond
equipnent (processin: industries)

M-terial hondling mechiary
Tractors
Other gricultural m:o.chinery

Construetion (buii<ing cn  rovl)
nad maning mecian ry

En;incs

Turbiiics

Ball “né roll:r beorangs
Pumps

Compresscrs (industri-.i.)

Machine tools .t cthor metal
werking equipment

10.1) Electric motors, grnerztors

10.2) Switch (rears

90.3) Tr-nsflc:mers

11)  Brttcerics wnd dry cclls, acoumuiicters
12) Electric wiring couipment

13,1
13.2
14.1
14.¢

Stomping, scrai machidne procducts
Wirce and ccble products
Boilcrs, tanks, etc., drums, cc‘xnt;:incrw

Velves

)
)
)
)

15)  Structuril metal preoducts (bride cs,
buildings, etc, )

16)  Primery iron ~nd steel manufocturing
17)  Primary ncneferrcus metal muwmfocturiz
Pl-wtics

Cament ~ndé rcfractorices




TABLE C - Euginecrin; Industries ~nm rel-ted bronches

in Pekiston (1960)

Industrics ~nd Br-achuos

Communic~tinn couipmont (telopbwms,
telcprint.rs, tranamitt.rs)
Shi>building,

edlwhy coulonent (loc-wmoﬁv\:s,
W, ons and coudpment)

3peci~l industri~1l mochiners ond
¢ uipment (rocessing industrics)
eterindl hndlie ; m~chincey
Traciors

Other o riculturnl maciiery

Construction (buildir, ond cond)
and minin  mochincry

21,1nes

furvincs

Ball and yoller bearinss
Pumn_s

Cumncessors (industrinls)

M-chinc tools and othe> melal workin |
equipment,

Blcciric motors, - cnerniors

Svitch jeors

Tr-usformers

Boiterics and dry cclls, cccumulntors
El.ctric wirin  oouipmont

St mping, screw machine Droducts

Wire and coble procucts

Boilers, tonks, ctc, drums, contr.inces
V-lves

Structural metel products (brid ws,
buildings, cic )

Primary iron ond stecl monufacturines
Primary noneferrous metal monufocturing,
Pl:stics

Coment ond refroctories

i

|
|
|
|

D

70

20

' 13.00
|

2.
3650

|
I
|
[

e "‘"
Ymi 1L 12)4

1.4C

3,00




TIBLE D - o 1ncervins Industrics ond relatved branches

in Turke; (19:8)

[Eos © BB BB LB E LB L L EL ML s e NS e e 4 -t e Bmetre o = ey

Industrics and T-racaes

7

!

P cm s ettt e . Sl e A B e s e s ss e s s e .L(.m.i.l.l.:-".‘)a
i
|

1 Communication orud ment (Lcleph nes
. . 1 ’
teleoorinters, tronsmitters) S T ¥
2.1)  Shipbuildin, . 18.80 ' y | 22.20
2.2) Noalvry couionert (1 conmotives,
weopong ~nd eond pmert) . 27,00 . i 30,00
3.cinl industiil mechinery ~nd
couipment (Lrocessin indusirics) P 2,20 ) AL A

lirterinl bandline mochinery ? : > 2.7
Tv etors ‘ ' I _ 10100
Other & riculturnl mnchincry | P 30650

C »struction (Huildin rnad rond) - nd
mining; mochiacry

in incs
Tvobines

B~11 and rollor bearcin s

Punos

Compressors (industrinl)

M:ochine tools ..nd nther metnl vorkin;
cecul ment VoL 235

33.20
v.35
1.50

Siieries ind dry cells, cccumulitors 2 ' 32.50

Glectric motors, jenerators

Sirtich menrs

i
[
[
i
i
‘[rnsformers ;
Bleetric wiring cquipment
Stemsing, screw machine sroducts
Hi-e cnd cable »roducts

Boilers, ionke, ctc, drums,
containcis

V lves

Structu:nl metal roducts (brid res, .
buildin: s, cic.) 122.7 '
P:imary iron and steel monufacturing 355, ' 90
|

Primcry nonefirrous mct~l manuf- ‘ |
acturin, 111.11 ; 90

Pl: stics L5644 90
90

- oMo s cme.a

Coment and rcfractorics 116.88
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