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6. dugation.

The verious Treining Centres offering courses covering
requirements from Craft Training to Oraduanta Integretion in Industry
should be used to ensure sound educsation is given in the following sulijecic.
A, IPreventative maintenanoce of nachine tools.
B. Servicing and re-grinding of ocutting tools.
C. lMethods of mamfacture.
De Jig eand fizture design.

E. Progranming and servicing of numeriocally ocontrolled
machine tcols.

7. Jiza and Fixturgs-

The design and manufacture of fixtures is a highly specialised
subject.

This 1s a major bottleneck in commencing manmufacture of new
products in the countries of the Regior. In addition to eduoationsl
work whioh oan be carried out at the training centres a study should
ve undertaken to asoertain the mosi suitadble means of expanding
production of fixtures, vithin the industrial economic structure
adopted in eash country.

8. Naghine Tool ReRuildins-

Centres for rebuilding machine tools should de estadlished,
especially in countries wvhere restrictions are imposed oA the
importation of nev machines.

Aseistance in this operstion will undoudtediy be required W
sone ocuntries.

9 fuk Contraat Kxahanss-

In some oountries there is an asute laek of infermmtion

coneaaing facilities for supply or mamfasture of vonponsals eoxisting

within the ocuntry. A service to sssist iater-traiing POLVech SOBPER] 00

would improve productivitly By emeocuraging eompani.s to spesialise.
(One sweh wnit has deen established in Istelbul).
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10. upericad Control of haahing 1Q9is-

The lack of knowledge of latest developmenta 18 preventing the
4ntroduction of this equipment for work wvhere it is eainently suitadle.

Aseistan~e with the introduction of equivment and the Sechniyuce
reguired for its suceessful operation should be given.
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The single greatest fnctor affecting every agpect of the econony
of the oountry is the second Fiv~ Year Ilan which commenced at the
beginning of Jsnuary, 1968, VWithin the framework of the mixed economy
where approximately half the industrial capacity ie controlled by State
enterprises whiash comprise mostly large corporations wvhile the ot her
half is control.ed by private industry which mostly consists of
comparatively small firms.

In the statement pr?wlgating the Plan the Government stated
"the basic objeotive underlying the development plan is to make the
Turkish citizen prosperous, happy and contented, in order to achieve
this, one should, above all have competence. Ve are entirely confident
that we shall achieve the goal of a developed and prospsrous Turkey
without being daunted by any difficulty and without wavering before any
obstacle. Ve believe that our nation and our country possesses the
potential for a steady, repid and balanced developnent by making
maximm use of the Turkish citizens oreative power and by mobiliring
all the resouroces of the State within the system of a mixed economy."

The Plar is of an imperative nature in the case of the pudblic
sector and of an indicative nature in the case of the private seotor.
During the seoond Five Year Plan period, Turkey's national income will
increase by 7% each year and the per-capita income will rise from
TL.2,600 t0 TL.3,200. Tne Plan oonstitutes an important step forward
leading Turkey away from a primitive economic structure in which raw
materials are sold and manmufactured produots are dbought, to one wvhich
1s industrialised and where manufactured products are dboth produced and
s0ld. During this period we shall benefit from all the possibilities
affordsd by modern technology and from the knovledge and experience of
other countries.
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In order to ~mMmuove iat the MUl siootMonee of the Mve Yoswe
on the industrial devoelepment o the country ~¢ cporeclnica: ecrhein oFf
the tmportent physicul tercts ave been liitod In Sopendds Yot
Iroduction and valwve acced torcets for the gonarcoturay s Anduniry.
topether with the proposcd investments in manfretueing Arductey have
also been included. #g a further jrdicaticn of the erdhicinatad axmaneion
of the engineoring lndusiry, the domeciic dewend cstimnien wai
production Sargcty Cor the iron end atecl incusiey hnve Teen givea €4
Appendix 'B', togethor with the netal producie indusiey 61 artomotlive
{idustrys domestlc d:.iand estimatos and producilon L.

1t should be¢ spocificully notcd thuil tha produetion ¢ meehire
tools, accecsorics cnd equipnent is schedvica o ine.onee Taon
49,000,000 TL in 1967 o 410,000,0001L iu 1572y vut 10 3@1'?,& o thie

inercage in prodvetion laportc are satinstad Lo nige Oween 83.000

-

~OC0D LY

T

1n 1967 to 191 ,C00,000 in 1972.

'the lachine Tool Industry ol Tvriceir.

The principal companies pnaautfacturing nmachine Wools are roparted
to be M.X.E. at Xirikkale vhich ie & Governnent owmed cunpany 2nd iownr
companies in the private sector namely - Tezsen, Blmes, Turk talzine and
Mehmet Aydagone. *hile it vas only possible to visit vhe Lfirst noamed
oompany in the time available, thcse companice cppesar to fora the
nucleue of a machine tool industry whish could he rapidly cxpanded 00 ac
to meot both in quantity and in variety the range of machines which vill
be required for the expansion of the Turkish eiiginecring iniustry. The
M. K. E. Company is undoubtedly the largest, and bvilds thrce sizes of
cugine lathe, two slzes anch of a horizontal, vertical and wiiversal
milling machine, a bernch drilling machinc: a pillar drilling auchine oo

a medium sized shaping machine. All thoce nachince boing bullt under
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Licence from Fritz Verner in Germany. It appears that the milling
machines were part of a Fritz Verner standard range and therefore all

the manufacturing data, together with jig and fixture drawings were

made available to M.K.Es In the case of the other machines apparently
this information was not available which has caused serious inconvenience
and delays in manufacture. llachine acceptanoce specifications were laid
down by Fritz Verner but these eppear to be based on ithe old Slezenger
standards The factory was/well equipped with predonminently modern
machines imported from Germeny. Castings were produced from their own
foundry adjacent to the factory and these appeared to be of excellent
quaelity. The capacity of the foundry 1s stated to be 6,000 ’tona yer
annum vhich 1is clearly far in excess of their present requirements and
they also have an electric furnace for the production of spheroidal

iron. Forgings are produced by their Associate Company and of those

geen the geometric definition was good. All bearings are imported as
there is no anti-friction bearing industry in Turkey and apparently the
majority of the electric motors also being imported. It is understood
that their total output is in the order of 500 machines per annum.

Tegsan mamufacture under Licence from the Czechoslovak Compeany
Polytechna Tos and manufactures four sizes of on.gino lathes and a
drilling macnines They appear to have considerable investment in
ﬁuilding and maxmraot\iring plant, output in the current year is expected
to reach 4OO lathes snd 200 drilling machinee. |

Binak. who it is also understood manufacture under Licence, also
appear to have aimilar substantial investment in buildings and plant
and are expected to produce 300 lathes of a smgle size. _

'l‘urk Makine mamafacture a hydraulic hacksaw. which is understood
to be of their own design and have a total ot L4141 employeecs.

Mehmet Aydagone make a mechanical hacksaw which it is also

understood is of their own design and have 30 employees.
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Duty on importation of complecte mochinea 1s at the rate of 50
which also applics to the importation of parts. There is apparently o
licensing required for the importation of parts so that certain companies
£ind it more econonmical to import many of the more complex conponents

for the machines in their conestruction progranme.

Manufecturiny and Acceptance standarde.

It is highly desirable that standards should be laid dowa covering
the major areas of machine tool mamufacture. Expericence elscvwhere has
shown that production methods and que.iity bccome harder to change acg
industry becomes more complex so that no time should be lost in adoptirg
standards which will meet the future neells of the industry in the years
shead. UNIDO Publication ID/22 covers ths selecticn and acceptance
testing of metal cutting machine tools. This document could well form
the basis for the establishment in Turkey of machine tool standards.
vhile it 1s accepted that at this time conciderable effort would ve
required to draw up the whole range of standards which are required, 1t
gshould be appreciated that the task will beconme progressively umore
difficult the longer it is left before a start is made, furthermore,
the amoupt of work which is put intc preparation of the standards at
this time will bear considerable dividents in the future by way of
inproved efficiencies and reduced manufacturing costs.

In view of the importance of this subject this may be an area in

which UNIDO could give essistance through the provision of expert sdvice.

Market Research.
As had been indicated in the Report on the produstion of

individual compahies, the main effort of machine tool manufacture in
Turkey has teen directed towards dbuilding engine lathes. This policy
had the advantage that the current needs of the enginecring industry
for these types of machines could be fully met from local production
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and at the sams timoe the machine tool manufaciuring companies were at'-
to gain experience in mamfecturing machinee which were relatively
uncomplicated but required a number of import..nt machine tool
manuf:.cturing techniques to be developed. These techniquecs incluled the
machining of the bearing ways and the methods of achleving machine
alignments, the fitting of pracision beirings lato the bearing housings
go that the bearings are not distorted, thereby reducing accuracy and
causing premature fallure.,  The mamifacture of long precision screws ar d
the production of gears and assembly of gear boxes.

As the engineering industry of the country develops it will bve
necesgary to increase the range of machines which are manufactured,
particularly as it is the Covermnment's intention to orient small scalc
industry towards a production system to complement and supply large
soale industry and to enable it to benefit from large acale industrial
markets fhrough sub=-contracts. Production methods ani technologies
implemented in the large scale industry should therefor> be closely
followed by the smaller organisations. If co-operation is realised
I between the small and large scale industries menufacturirg in the small
scale industries will naturally inorease along with the progress of the
large socale industries.

If the national resources are not to be wasted through the
manufecture of machines which are unlikely to be required at the present
level in the years ahead; a painstaking and thorough review of the
antihcipatod future requirements of the engineering industry should be
undertaken as a matter of urgency. The rcview should, in particular,
consider ths following machines:- g

Tool and cutter grinding machine.
Reoiprocating tadle surface grinding machine.
External cylindrical grinding machins.

Medium gized knse type milling machine.
(To complement the smaller sizes already manufactured).
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Bzd type milling machine.
Turret lathes - 2 sizes. '
{The smaller machine should probebly be of the Rem
type turrot).
‘Numerically controlled drilling machine (2% Axis).
Drill sharpening machine.

The problems associated with the introduction of the nunmerically
controlled drilling machines may appear formideble but the advantages
to be gained will be commezfmurate wlth the effort involved. Due to the
relatively small scale of broduction in Turkish industry the numerically
controlled drilling machine offers considerable adventages by allowing
freedom of component design and the elinmination of complicated and
expensive drilling Jjigss the cost of which can seldom be economically
justified unless there is an adequate volume of production, although
it may be technically imperative that they be used.

Market Research in the engineering field and especially in
machine tools is an unusually complex operation and cannot be undertaken
by the normal market research organisations. It is essential that the
survey ie undertaken by & unit with a complete understanding of the
capabilities of the machine tools and the associated operations to be
covered by the survey, in addition, a knowledge ‘of the developnients
which are taking place throughout the industrialised world in the
niachining f£ield are also extremely important as the decisions wvhich are
to be taken from the survey report will commit the company to a
manufacturing programme which cannot easily be changed or reversed and
may often cover a programme for & period of ten years Oor even more.

In view of the fact that the State industries and the private
industry ére together supplying machines to b‘e used throughout Turkish
industry, it is most desirsble that some liaison committee should be

formed with representatives from every machine tool menufacturing

company where a free interchange of ideas can take place regarding the
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¥ ruture requirements of the entire Turkish manufacturing industry. Thia
Kind of liaison often exists in the trade aseociations of the developed
countriess It 1s suggested that UNIDO should supply an expert to

assist with the establishment of a market research operation of this kind.

Research and Devclopnent.

It is noted that the Government and the State owned industry are of
the opinion that at thié ti/me it 1s preferable to undertake manufacture of
! machine tools to the design of a foreign manufacturer under a Licence
Agresment. This arrangement certainly offers considerable advantages
during the initial establishment of a machine tool industry, however,
there ssems little reason why some machine tocl design, particularly
. for simple machines, like the tool and cutter grinder or the surface
grinder, should not be undertaken locally. It is understood that the
{ Government are esteblishing a research organisation which could perhaps
form the nucleus for the formation of a Machine Tool Design Team,
| together with the necsssary test and proving facilit ies. Alternatively,
the private industry machine tool companies might consider setting up a
| communal design office which would look to the Gcvernment Research
| Department to undertake specific research projects on their behalf or
other test programmes whish may be required.
| The establishment of the Design Office and research work is
another field where UNIDO may be able to give valuable technical
assistance. . |

At a meeting with Yavus Yilmaz of the Btate Planning Organisation
the hope was expressed that the Seminar would give advioce as.to whe ther
he organisation of design for machine tools should be located at the
Bindividual factory or central office. Also which machines should be
lesigned first and the reasons for this recommendation, together with
he views of the experts on the types of machinsa which will be built in
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future to meet the rapidly changing needs of the highly industrialised

countries.

wducat ion.

Prinary education is for a period of five years, so that the
majority of boys complete their eduoat ion by the time they are eleven or
twelve when they commence work which 1s usually for about 60 hours per

éf week. liany of thece boys go into the private cector industry as

apprentices dbut the stendard of craft training in these industries is
reputedly extremely lows. Such training however is a considereble advance
on the alternatives which exist for the boys remnining in the rural areas

where their tasks may be no more execting than tending the sheep in the

mountains.

;; A select few continue to secondary educaiion which covers & further
five year period. The majority of these are anxious to go on to
University but there are insufficient places for all those wishing to do
so, resulting in a long waiting list for vacancies. The Goverimer.t
consider that there is a serious shortage botlL of greduates and even mor:
g0, of technioians in industry and have prepared & now Secondary ducation
Plan in order to remedy the large gep in middle education. The provision
of secondary education in technical schools will be organised under the

" rew plan and these boys will be expected to go direct into industiry on
completion of their schooling, in order to meet the requirement for mcre
technicians in industry. The working hours which boys are permitted to

undertake are also to be restricted in the future. Jome concern has been

b R IS R 5 e e

' 1 felt about the introduction of virgin graduates direct into industry from
' ‘the Universities. A pilot scheme ie being organised at the M.KX.E.
factories under Government auspices with the asslistance of UNIDO whereby

the graduate will obtain practical experience in a wide range of

production disciplines within the various factories. LM.K.E., are in a

RN N e A
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|
u unique position to provide this facility in view of thoir perameters of

manufacture ranging from steel making through vatoh anc¢ maus production
technologies. The number of grocduate englncers in the ma~hine tool
industry is extre—sly small and reputedly in the private sector there

are only a total of five. These numbers would clearly have to be rai.ed
if the idduetry is to cont inue expanding even if it docs not underta.c
design on their own account but continue to buy designs from abroad.

It is imperative that the Igeat modern technology be used in the production

methods of mamufacture and this is only likely to be introduced where the

responsibility rests on a grrduate engineer.

It would be extremely beneficial if some of the young graduate
engineers, who have already entered the machine tool industry and
] gained some experience of the industry's actual requirements, could bve
} given the opportunity of a fellowship to visit Members of the machine
tool industry in j;he developed countries.

Tool Servigings

’ In the M. K.E. factory at Kirikkale there was a properly organised

tool serviocing section for the regrinding of drills, milling cutters,
carbide turning tools, etce This however, appears to be the exception

} as the Report by the I.L.O. Tool and Die Expert discioses that in the

'raotoriel that he visited tool servicing was virtually non-existent.

The 1nportance of the subject both as regards the increased manuraoturing
tim tnkon through the use of inenrrectly ground or blunt cutters, and
in respect of the greatly increased tool costs due to lnoreased wear
and premature failure of the tool itself does not appear to be fully

B appreciated. Short tern remedial action could be taken through In

Plant Training schemes of the type undertaken by the I.L.O.
A long term and permanent solution however is required as the

goagnitude of the problem will increase rapldly as industry contimues to




ex ' .de The eubjact uiould ther Tope Ye tncliudn o in the currlcuwlum ot
the tentnicnl collep=2a finorder Lhat e new gorom tion of techniciurs

at mld He fully oconvers:nt with tra subjact.

Fixturcg and :le  oallge

The Stnta industries report an acute shortage of design and

manuf cturing capacity fnr both I xtures and 4les. This conflicts with

the rejort of the private industry eeaztor whare there are reputedly a

number of companies ergnied in this fields The {ormer report s

probably more correct sg it was confirmed by the I.L.0. expert, but

there probably are a number of srall com;anies coperstiny in this field,
but only achieving output of a low gquality. One of the ressons glven

for the preference of taking a Licence froi. i ¢3atablished mamifacturer
of machinoe toola in a foreign country wag the availability of proved jig
and fixture dcsigns, this would appenrr to indicate not Hnly a shortage of
design capacity but a lack o ~onflidence 1n t'» quality ol locel designe.
In a country which is rapidly ideveloping 1te in'istrial capacity; i1t is
essential that thie fleld be ade juately 1evel ped if product desizsm 1s
not to stagnate dus to the inabllity of introduclrg new componcut decsigns
on the shop floor to meet changing reqiiremente. It {3 believed that
there is consideradble talent available among the younger artisans who
have rcturned to their country after working for a period of a few years
in Cermany. As the jig, fixture and die mamufacturing ccmpanies ip most
of the industrialised countries of the world are relatively gmall
apecialist firms, the problem should be capadle of repid solution if a
catal:tio aotion could be generated to dring together the existing talent
and adequate ocapital to amcquire the specialist mcdern machinery which 1s
needed for the efficient production of this type cf equi ment togsther
with & small team of competent designers who during the sarly pertiod
would benefit from some expert technical sssistance.




Prever,met've sin.-nor e arnd cebullding
Qf _achine ({u9las

Unfortunately ever. in many of the highly lLidutrialised countsios
preventative maintenance is a subject whioch freuently recelves little
more than lip service. However, the efficliency of lndustry can be
enornously improved even if it 18 only conductzd on the moast elementary
scale. The waste of foreign exchange and of nstional resources not to
say the funds of the individual ocompany will bte coneiderelle If this
technology is not developed to keep pace with the industrial expanation.
It 18 not sufficient to allocate the responsibility for rmaintenance %o
a shop supervisor together with a few eechanics. ‘here th'le is dore,
the results are at best haphazard and may prove tot:lly insffoctive.
Carefully planned routine maintenance based on properly maintained
rscords is essentlial, in its simplest form trile may consist of no more
| than ensuring that routine lubrication and oil changes, normal
ad justaents are carried out at the speaified intervals of time. AJ
experiance grows, it will be desirable to include simple teats to amsure
that the alignments and accuragy of the machine are maintained and where
necessary to undertake the neocessary correotions and adjustments. In
its more sophisticated form detailed inspection of components and
assemdlies will de made and where necessary conmponents replaced, it may
even be found desiradle that after specified periods of hours or years
of service, eertsin components should dbe replaced rogardless of their
oondition as the fuilure of ocertain vital components may lead to the
serious damage ‘0 the entire assembly or to the machine as & whole
resulting in expensive and time oconsuming mjor repairs. After a period
of aany years servioce the general sscuraey and oondition of the sachine
| may have deteriorsted to the point where it iu no longer regarded as
being sdequate for cont inued prodiction. In sany instances there have
been no fundamental design changes $0 the type of machine which wuld




caiura ohaelesznence o~ thst t'a rebuilding 7 the 0léd michine to its
ori,;innl gtu: iorda woul? te i1y Justifiol nnd 1t wuld then b ca;able
of the wame ot ive capacit,;, e A new mantine of the name clnsse The
c ot o ororutlion 1o u.ualey lewys oran rald trs ot of B new meachirna
and e nnjority of the major components will b» salvaged even though
some reworking ol the=m mry be reqiired, 1t is an espezially worthwhile
orar L' where labour ¢ ste rre low and {1t must furthermore be

remne bared that in many instrrnces the rebuilt mmchine will dave greatoer
et bility than a new machine due to the ageing effcct of the malin castings
It 1s however importnnt that this type of work should be undertaken by a
firm specialising in tlec subject us a complete underst:nding of machine
tool mamfacture is neceesary if the rebuillding 13 to bYe successful.
Complaints are often made mbout rebuilt machines being unsatisfactory
but these can usually be trrced to a conpany underteking tho work with
little concept of the real task in which they are engaged. Thease
conpanies rate the importinre of the exterral appoarance of the muchine
above the need for m: intaining the quality of the working parts a.d of
the machine alignments. Thecre do not apjpear to be any conpanieg in
Turkey specialising in this field, so that the eatanblishment of ane or
two firms of this nature is most important, generally 14 {8 d=giradble
that these companies should be located close to the industry which they
are serving but this should not be regarded as & fundarental issue if
there are other considerationa which may meke alternative locations
desirable. lanagement, skilled labour and suitedble faotory faoilities

are the kay to suocess.

During discussion with the Chamber of Industry it was suggested

that this Industrial 7state might be a suitadble locat ion for the Jig

fixture and die meking feotory. The geographical location would seem
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to be a serious disadvantage to an operetion of this type togcther with
the probable difficulty of maintaining adequatc numbers of technictons
and artisans of the required otandard in an area which is so distant from
the re aindar of the Turkish manufacturing industry. Usually

Industrial Fstates established in a rural area are more suitable for
repetitive operations requiring only semi-skilled labour which can be
trained to the specific job in a limited period of time.

The Istanbul Cub-—Contracting Exchange (UNIDO)

The establishment of this Lxchange could play an important part in
the development of the machine tool industry and also of the jig, fixtwe
and die making industry of Turkey. 1In the industrialised nations these
rarticular industries frequently rely to a large cxtent on the facilities
§ for specialist mamufacture of nsighbouring companies. It is often
uneconomic for a company to maintain the special machinery needed to
undertake every kind of operation but, on the other hand, the parts may

not be capabdble of being produced to the quality stundards required unless

| the specialist equipment is utilized. The Ixchange could therefore play
a most important part in establishing oonteot between ocompaniis requiring
limited productive capacity of a highly speocialised nature.

The People's Bank (Halk Bankasi) could play an important part in
tre successful estadblishment of the Exchange as the majority of their
clients are saall businesses who would stand to gain most from the
sucoessful operation of the Exchange. The Exchange could also play a
usef:l part in the estadblishment of a rebuilding service and a small
sompany undertaking this type of work in the early days will need to
estadlish ocontacts with many suitable sub-contractors to manufacture
the various parts which it may be impractical to obtain from the original

mfacturers of the machine due to the insvitable delays associated




with importation. The xchange would also nlay a further part which
may not have been originally envisaged in its constitution, namely by
informing companies that a rebuilding service is available. It must be
particularly born in mind that the highly productive machines are
usually in need of the most frequent rebuilding and many companies with

| long exverionce of operating machines such es single spindle autos

consider that these must be rebullt at least every five yearse The
demand and the importance 9f rebuilding vill therefore grow at a rapid
rate commensurate with the rate of increase in the machines tool
population of the country.

Sources of Ctatistics.

State Planning Orgenisation.
Chamber of Industry.
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TABLE 148

Appendix A-1

— Important Physical Targets

Unit

1962

1967
Index
1962 = 100

1967

1972

(1)

(2)

3) [€))

(5)

Agricultural Sector

Wheat

Cotton Fibres

Sunflowers

Comn

Meat (Including Chicken)

Milk

Sea and Inland Water Products
Fire - Wood

Tree Planting

New Fields Open to Irrigation

Metal Products and Petroleum
Copper Ore
Iron Ore
Chrome Ore
Coal (Coke)
Coal (Lignite)
Crude Petroleum

Electrical Power
Power Production

Manufacturing Industry
Sugar
Vegetable Oils (Including Margarine)
Industrial Fodder
Cotton Textiles
Woolien Textiles
Timber
Kraft Paper and Kraft Liner
Paper (Total).
Soda
Soda (Caustic)
Sulphuric Acid (100 %)

Nitrogenous Fertilizers
Phosphorous Fertilizers
Chemical Fertilizers (Total)
Synthetic Filaments
Polyvinyichloride
Cement
Steel Bar Ingots
Blister Copper
Alymina
Aluminium Blllets
Steel Construction
Tractors
Harvesting Machines

Electrical Motors
Up to 0-2 HP
Up to 2-10 HP
Telephone Exchanges
Transformers (10 - 10000 KVA)
Trucks and Buses
Cars
Diesel Locomotives

Educational Targets (1)

Number of Primary School Students

Number of General Secondary
School Students

Number of High School (Lycés)
Students

Number of Students In
Secondary Level Technical
and Vocational Schools
Number of Students in
Technical High Schools
Number of Students in
General High Schools

Thousand Tnns

" "
” ”
" ”
" "

” "

Thousand Cubic Metres
Thousand Hectares
Thousand Hectares

Thousand Tons

” ”
»! ”
” ”

Million Kilowatts

Thousand Tons
” ”

Million Metres

Thousand Metres

Thousand Cubic Metres
‘l‘ons

"
"
”

Thousand Tons
Thousand Tons
Thousand Tons
Thousand Tons
Thousand Tons
Tons

Nun'\'ber

Line Quantity
KVA
Nun.xlbor

Thousand

”
"

7,395.0
245.0
60.0
700.0
4804
2,823.0
115.0
3,155.0
220
53.0

769.0
813.0

- 5270
3,893.0
2,979.0
595.0

3859

390
214

17

530
21,000
1,426

104,000

1973
22800
104,180

60,430
1,321

2,323
278
26

4,000

8,000
500

3,580
870

3407
338
L

835
10.2
38.2

250,000

7,935.0
362.0
315.0
930.0
514.3

3,234.0
155.0

4,495.0

33.0
81.5

107.3
147.8
525.0
132.9
113.3
i14.6
1348
142.5
150.0
153.8

1,270.0

" 1,800.0
525.0
5,000.0
5,600.0
2,400.0

165.1 .
2214
99.6
128.4
188.0
423 4

6250 175.6

620 169.0
380 177.6
77 452.9

730 7.7
23,500 A
1,900 o
122,000 117.3

12,000 608.2
50,000 2193

160,000 153.6
413.7
128.7

1,700
2,700
189.4

4,400
980 . 351.3
29 111.5

12,000 300.0

3108

32,080,0
1,360.0

270.0
265.4
689.7
. 1348
165.7
18.9

105.3 1232
26 2549
88.6 231.9

9.200.0
455.0
452.0

1,760.0
7093

4,040.0
2400

7.1850

50.0
1268

4,070.0
3,200.0

610.0
6,250.0
8,500.0
6,000.0

11 850

860
.. 590
151
1090

60,000

1735
63
1177

(1) Primary school teacher training schools, vocationsl educational

institwtes, agriculture, health and technical schools are not Includod.

-
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(Miiiion TL)

TABLE 197 — Pruduction and Vaiue Added Targets for the Manufacturing Industry (At 1965 Price
, s

. | Production Value Added
ndustrial Branches - - T
. Index Index
1967 1972 1967 = 100 1967 1972 1967 = lo¢
1. Tobacco 2 440 2 890 1184 1490 1700 114.1
?. Beverages 647 927 143.2 430 580 1349
3. Eood i 17 041 22 360 134.1 3130 4 300 1374
4. Textiles and Clothing . 7900 12 060 152.7 3800 5300 1513
"> Wood Products 1620 2851 148.4 580 830 1183
6. Paper 370 889 2402 170 350 2039
7. Printing 450 830 184.4 230 380 165.2
8. llides and Leather 300 440 146.68 90 120 133.3
9, Ruhbpr 980 1590 162.2 520 810 [55.8
10. P'lasn; 360 800 222.2 150 330 2200
1. Chemicals 2220 5800 261.2 1000 2 600 260.0
I:l, I"vtrr)lgum 2997 4816 160.6 1570 2750 175.2
I (.‘ermmcs 112 206 1839 75 120 160.0
1 i ( (h 5% 467 808 173.0 305 520 170.5
Cement 682 1 540 2258 380 850 2237
i, Cement and Baked-Clay Products . 540 788 1455 350 500 1429
17. Iron and Steel / ' 2 420 4 500 1859 1160 22 189.7
18, Non-Ferrous Metals 780 1460 187.2 420 700 166 6
19, Metal Products 2060 3920 1902 1040 " 1.850 1779
20. Mn~achinery 1315 3 500 266.1 205 2000 2484
21. Agricultural Machinery and Tools 3713 &R5 237.2 - 175 370 2114
22. Electrical Machinery , 518 1352 261.0 290 690 2379
23. [Llectronics 212 515 2429 120 280 233.0
24. Road Vehicles 1 874 3230 1723 644 1 260 195.6
25. Railway Vehicles , 310 450 145.1 180 240 133.3
26.  Ship Building ‘ 140 420 3000 60 230 3833
27. Aircraft Repair and Maintenance 16 30 187.5 6 10 166.7
i Total 49 444 80 3535 162.5 18 270 32 500 168.7
i
Appendix A-3
Mil TL
§ TABLE 198 — Import and Export Estimates for the Manuficturing Industry :m llk;:s Pr)lce*'
Imports (CiF) Exports (FOB)
Industrial Branches
Index Index
. 1867 1072 1967 = 100 1067 1072 1967 = 100
1. Tobacco and Clgarettes — — — 826.0 980 1186
I 2. Beverages 6.0 20 333.0 50 16 320.0
I 3. Food 155.2 60 38.6 1253.3 1385 110.3
4. Textiles and Clothing 66.0 80 121.2 GS.0 350 5147
j 5. Wood Pruducts 50 10 200.0 100 50 500.0
i 6. Paper 140.0 140 100.0 e - -
ﬁ 7. Printing 20.0 19 95.0 2.0 53 2750
LT 8. Hiudes and Leather 20.0 30 - 150.0 74.0 120 162.1
9. Rubber 130.0 160 123.0 — — -
10. Plastic - - — - - -
11. Chemicals 1 650.0 2000 121.2 3as.o 110 3140
12. Petroleum 109.2 175 160.2 28.2 - ) -
13. Ceramics 03 — — 2.1 135 6420
14. Glass 233 10 429 229 40 174.6
15. Cement 20.0 — — _— a5 —_
16. Cement and Baked-Clay Products — —-— — —-— — -
17. Iron and Stecl 4000 = 70 2.5 -— — o
18. Non-Ferrous Metals , 270.0 270 1173 200.0 480 2400
19. Metal Products 200.0 Jo0 . 1%0.0 5.0 40 800.0
20. Machinery 18340 3300 1779 14.0 84 600.0
21. Agricultural Machinery and Tocls 470 6n 12768 —_— — -—
22. Flectrical Machinery 3170 500 ' 157.7 2.0 100 Asi6
23. Flectronics 145.0 310 2137 43 10 200
24. Road Vchicles 385.0 223 584 -— -— -—
25. Pallway Vehicles 60.0 50 £33 1.0 <12 1.200.0
+ 26. Ship Building : 75.0 : 6n 80.0 — —-— .
27. Aircraft Pepair and Maintenance 1100 140 127.2 — — -—
Total ¢ 1680 8 800 144.1 2870 3821 1483




TABLE 199 — Investments In the Manufacturing Industry

(Mitllon TL)
(At 1963 Prices)

Investrients 1nvyestuents

" In the Index Flrst
Industrial Branches in the First -
Flan Perlod Second Plan Plan = 100

Period

(1) (2) 3)
Tobacco and Cigarcttes 209.3 190 90.8
Bevcrages 159.0 320 201.3
Food 094 .4 1850 165.0
Textiles and Clothing . 156G3.3 2 400 153.5
Wood Products . 2G69.0 440 163.6
Paper / 317.2 1850 583.2
Printing 1615 200 1238
Hides and Leather 46.9 150 3198
Rubber 430.4 700 162.6
Plastics » 108.3 235 217.0
Chemicals 182390 4250 2324
Petroieum 782.0 1150 146.9
Ceramics 2904 40 13.8
Glass 173.9 240 138.0
Cement 632.9 950 150.0
Cement and Baked-Clay Products 1912 60 31.0
Iron and Steel 27521 4200 152.6
Non-Ferrous Metals 1146 1500 1,308.9
Metal Products 667.3 1150 172.3
Machirery am.z 1550 513.8
Agricultural Machinery and Tools 338 150 443.8
Electrical Machinery 272.0 450 165.4
Electronics 29.5 150 508.5
Road Vehicles 151.6 350 230.9
Railway Vehicles 136.7 110 . E0.R
Ship Building 85.0 35 4118
Alrcraft Repair and Maintenance 17.0 15 88.2

Total 127213 25 000 186.3

Ll el ] ol ui e

In the enterprises possessing the character of an industrial complex,
all intermediary units will not be required to be established at the same
time. Intermediary units will be estabiished and the neccessary intermediary
goods wili be imported paralie! to the increase in th> volume of demand
for the final product.

3. The cost of industrial products is generally hizh In Turkey. The
factors causing an increass in cost prices may ba listed as follows:
Manpower productivity is generally low, enterprises are not opcrating
at the minimum economic capacity, customs taxes on imported investment
goods are very high and the price of certain basic goods and s~ rvices
Is excessively higher than International market prices. In order to reduce
the cost prices of industrial products, customs taxcs and duties on the
Imported investment goods and thg prices of certein basic goods and

_services will have to be readjusted.

* 4. In determining import priorities, the main criteria will be to
ensure the utilisation of the existing capacity at a level to meet the

demnand and to enable the rapid realisation of the programmed investments.

«“w

Append ix A-4




-~ 26.
STEEL

TABLE 281 — Domestic Demand Estimates

I

Appendix B-4

(Mililon TL)

{At 1965 Prlces)

E‘:: 062 067 l-‘ir‘sr: Pla:n ‘o7z Index Second Plan,
Annua 72 1972 Annual
Commodity Groups Increase (%) 1967 = 100 _Increase 1(';’.')
(1) 2) &) @ (5) (6)
, I'mished Products Demand 10153 2273 17.5 4290 189 13.6
£ “omi-Finished Products Demand 263.3 547 15.8 1180 216 16.6
; Total 1278.6 2820 17.2 5470 194 14.2 ‘1
TABLE 282 — Production Targets (Thousand Tons)
1962 1967 Fl:-\st Plaln Index Second Plar,
; nnua 1972 1972 Annual
Commodlty Groups Increase (_(ZE) B ___!9;6]_? lp_(‘)___l_n‘crease_(‘{f)
) . 1 (2) (3) 4 (5) ©)
Rods ) 170.0 324 14 580 176 12
Heavy Beams / 46.0 25 17 25 100 0
Light Beams 75 100 133 6
Railroad Equipment 13.7 10 3 10 100 0
Wire 38.0 60 10 108 184 13
Shects - 3.5 13 30 30 226 18
Hot Plate 22.2 80 29 120 166 11
Cold Plate — 50 — 120 240 19
Galvanized Plate —_— — — 40 — —_
Tin Plate —_— 35 — 68 194 17
Strips and Bars — —_ -_— 15 —_ -—
Seamed Pipes and Equipment 21.1 60 25 111 185~ - 13
Rolled Steel Pipes & Equipment —_— — — 22 — —
Machinery and Tool Steel 27.0 40 10 80 200 15
Pig lron & Equipment 220 28 5 35 127 5
Pig Casting Parts 50.0 115 18 205 179 12 |
Steel Casting Parts —_ 14 —_ 35 259 21 |
Tempered Spherical and Similar Casting Parts —_— 2 — 10 500 38
Others 1.2 2 11 4 166 11
Total 414.7 933 18 1,618 174 12
Appendiyx B-2
(Miiilon TL)
First Plan Index Second Pian
962 1867 Annual Rateof 1972 1972 Annual Rate (
Commodity Groups Increase (%) 1967 = 100 _Increase ()
(1) (D 3) (4) (%) ()
1. Steam and Gazogene Equlpment -— 78.0 - 230.0 204 24.0
2. Construction, Road, Mining and Excava-
tion Machinery, etc. 6.4 86.0 88.0 330.0 332 ‘306
3. Internal Combustion Engines and Other )
Power. Generating Machinery 4 ol 25 170 470 -280.0 1850 75.0
4. Heavy Industry Machinery an uip- )
ment — 41.0 - . 200.0 496 N4
5. Machine Tools, Hand Tools, Accessorics ,
and Equipment 8.2 - 4990 83 1100 224 178
;] 6. Compressors, Ventljators, Pumps and .
% Turbines 13.0 240 30.0 220.0 .916 55.8
] 7. Food and Beverage Processing
Machinery 18.0 36.0 14.8 130.0 381 292
. 8. Air Conditloning and Heating Installa-
b tions and Machinery — 39.0 — 70.0 179 123
8. Textile Machinery 5.0 45.0 55.0 2100 466 37.0
10. Intermediary Goods for Productlon -_— 53.0 — 240.0 454 354
11. Consumer Goods 252.¢ 4100 10.3 730.0 178 122
12. Others 156.7 4370 226 750.0 172 11.3
Total . 462.0 18180 232 3 800.0 267 2.7
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TABLE 308 — Import Estimates

Appendix B-3

(Mitllon TL)
(At 1965 Prices) (CIF)

1962 1967 AFlr«stl }l{’lan r 1972 Index Second Plan
nnual Rateo 1972 Annual Rate of
Commodity Groups Increase (1) 1967 = 100 _Increase (.¢)
(1) (2) 3) ()] (5) (G)
1. Steam and Gazogene Equipment 35.0 83.0 18.8 287.6 347 28.0
2. Construction, Road, Mining and
Equipment 2736 264.0 — 1.0 596.0 226 17.7
3. Internal Combustion Engines and Other
Power Generating Machinery 2175 231.0 1.2 2714 117 32
4. Heavy-Industry Machinery and Equip-
ment 122.0 155.0 2.1 480.0 310 25.5
5. Machine Tools, Hand Tools, Accessories *
and Equipment / 87} 83.0 - 1.0 181.0 231 182
6. Compressors, Ventilators, Turbines and
Pumps 7.0 163.0 16.1 358.0 219 17.0
7. Food and Beverage Processing
Machinery 50.0 83.0 13.2 1134 121 3.9
8. Air Conditioning and Heating Installa-
tions and Machinery 26.0 470 7.2 67.5 144 76
9 Textile Machmery 125.0 153.0 1.2 102.7 67 - 11
10 Intermediary Goods for Production 720 1330 13.1 23R4 179 12.4
11 Consumer Goods 14.0 340 194 71.0 210- 16.0
12. Others 583.3 415.0 — 6.6 600.0 144 7.5
Total 168283 ' 18540 2.1 3300.0 178 122
e ..__ . __._.._ hppendix B~4 __
: ‘ “(Milion TL
TABLE 330 — Internzl Demand :rt 1968 Pr)lees)
First Plan Index Second Plan
1962 1967 Annual 1972 1972 Annual
Commodity Groups Increase (%) 1867 = 100 Increase (%)
(1) @ @ @ (8) (6)
Trucks and Number 14 817 7500 - 14.6 12 000 160 89
Pick-up Trucks ‘Value 445 488 2.0 780 160 89
Buses and Number 3329 2000 - 10.6 3 900 198 14.2
B Mini-buses Value 391 316 e X 616 195 14.2
Passenger Cars and Number 4 050 18 000 315 31000 194 141
Four wheel Drive Cars  Value 80 288 26.0 844 203 242
Mnjor Overhauls and Repairs 805 1163 52 1218 104 08
"Total 183 2260 43 3458 183 84
— llion TL
TABLE 331 — Production Targets m 1968 P!)'Ieu)
First Plan Index Second Phn
' 1963 1067 Annual 1973 1072 Annua
Commodity Groups . Increase (%) 1067 = 100 Increase (%)
) ) () « () (8)
Trucks and Number 734 7500 . . 12 000 - 160 09
Pick-up Trucks Value 8 488 .« .- 780 160 89
Buses and Number 23230 2000 —_24 3 900 193 142
Mini-buses Value 352 aie 2.4 816 198 142
r Cars and Number 877 8 000 . . 16 500 278 224
Four-whez2l Drive Cars  Value b 1] 168 462 278 224
Major Overhauls and Repairs 788 902 a9 131 152 X
I‘ Total 1250 1874 t 8. 3230 172 114
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RKS

Names of percons with whom discussions were held.

Selcuk Maruflu.
Mehmet Gblhan

Rahmi 6nen
Rifat Ylmaz

Yavuz Yilmaz
Muhittin Gurbugz
Dogan Burat
Tashkern
cungor Uras

Erdinc Cennstoglu
Barry White

Officials.

State Planning Organisation.

Head of Industrial Gect.
Ministry of Industry.

Deputy Director Genoral,
People's Bank (Halk Bankasi)

Head of lLachine Production,
Makina Kimya Endustri Kurumu.

State Planning Organisation.

Chamber of Industry.

State Planning Organisation.

Assistant llanager,
People's Bank.

Commercial Consul,
British lumbassy.
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MISSION RTIORT = L .VANON

Was briefed at the Unesob Office concerning the situation in the
region by Mr. Jowharl and Mr. Abdelmoneim and wac given sight of the
Hartley Reports together with the most recent field promotional reports
on Iraq and Syria.

The situation regarding Lebanese participation in the Seminar was
not fully clarified so visited Dr. El-Halfawy the UNIDO Senior
Industrial Development Advisor at the UNDP Crfice. A telephone call to
Dr. Khlat at the Induetrial/* Development Bureau of the lMinistry of
National Economy ascertained that the Government proposed nominating
two delegates and that an official letter would be sent to the UNDP
office by Mre. Zoghbi. A telephone call to Mr. Zoghbl revealed that

Dr. Khlat's instructions had not yet been passed to him so that no
official confirmation had yet been prepared. It was felt that it would
bve useful to meet the two proposed delegates so the U.N. Office made the
necessary arrangements.

Mr. Dantziguian is a gualified engineer assisting his father run
their company, which was established 35 years ago and today manufactures
aluminium window frames and doors. They have just moved to new premines
but the mumber of machine tools used is only some 5 or 6 and are of a

most elementary nature.

There is unfortunately no body' of professional engineers such es
exists in most industrialised countries where the exchenge of knowl edge
and ideas can take place and it appears that any information gained by an
individual is rogﬁrded as strictly for his personal benefit.

The second proposed delegate is lMr. Jean Toutounji who owns a
_? small company manufacturing perforated sheet metal and expanded metal.

He has developed ovér the past fifteen years a mumber of special machines
for performing these operations, his company employs 6 workmen, he is not
an englneér and has no contact with other engineering companies in the
country beyond sales-activity relationships.

| 2%
t

- - - - - . ) . b
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From records availabtle it appeared that kessrs. Kagsardjian are
the largest engineering manufacturing company in the lLebanon and
arrangecnents were made to meet !'r. Kassardjlan the Chief '.xecutive,

Their operations are principally an iron and a non ferrous foundry.

The production from their two foundries is principally machined LYy
themo2lves and they have some twenty machine tools machining iron castin,
for valvo bodies including a large trepanning lathe and 5 horizontal
borers; and forty machines on the products from the non ferrous foundry,
which are principally tapa: gate valves and mixers, together with the
associated parts. Mr. Kngsardjian himself is trsined in business
administration, although he employs a number of engineers and technicisna.
It is suggestcd that lr. Kassardjian himself, cr one of his senior
engineers would be tho most suitable delegate for the Lebanon if this
could be arranged.

A vigsit was also made to the Middle East Airlines Maintenance
Esteblishnent, whers we were received by Mr. Xhaled liousfi the Vice-
President of Enginecring. The standard of their fecilities were of n
very high order but the machine shop was limited to some twelvse mach.nes.
The ingenuity and skill with which many of the tasks were being taokled
were exemplary but it was not felt that a representative of this
Organisation would benefit from the Seaminar especially as they have
many opportunities of exchanging technical informetion with airlines
from other countries.

The Lebanese industry works with a minimus of Covernaent
interforence and there exists a fierce independence which was foreefully

# exhivited by each of the companies visited and a refusal to share

experiences whioh may be of common interest lest a competitor should
benefit from such information. It makes it therefore difficult to L 1)
that a dslegate from the Lebanon will be able to videly disiminate any
of the information gained from participation in the Seminar and for this




ressonn it ie strongly recommended that the delegate should de eelected
from the eampany with the largest number of machine tools in operation
wvhich will therefore derive direct denefit and through example may have
some indireaet benefite to other ecompanies.

A brief summary of the Ledanese engineering industries is

inoluded at Appendixz ‘A’ together with a more detailed summary of the
princiral eompanies at Appendix ‘')'.

’
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34.
MISOION RSIORT = IRAN.

The Iranian mechanical engineering industry can be divided into
three nain groupsi-

Lo Government owvned industry controlled through the Industrial
Developnent and Henovetion Crgenisstion of Iran ¢IDRO).

B. iarge engincering entorprises which in the majority of cazes have
been cet up in collaboration with a ma jor foreign company speclalising
in the 1014 concerned.

C. Cmall scale engineeging shops employing only relatively few
operators, usually located in prihitive premises, these are commonly
refcrred to as the bazaar industry.

Ctatistics of the engineering industry, have been included at
Appeniix "A'.

From these appendices it will be noted that a ma jor engineering
industry has already been established and from sheet A=3 1t will bve
seen that the numbers employed increased considerably between 1962 and
1967,

The Industrial Production Index and the xconomic Indicators on
sheets A-4 and % also emphasises the rapid growth in nearly all sectors.

Perhaps the most striking presentation of this growth is given
in the graph on sheet A-7 are running at 240, of the 1967 rate, by the
end of 1970.

IDRO was established by Act of Parliament in 1967 and in the
engineering field controls four companies sach of which, at the precent
time, is due to commence production in the near future. The effesct of
these companies on the industrial life of Iran when they do beccue
operational will be of tremendous megnitude. The four companies

concerned are:-

1. Tabriz Yetallurgical & Engineering Plant Inc. (iiachine 8AZI).

This plant will manufacture machine tools, electric motors, pumps and
small diesel engines.
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2. Iran Tractor Company Tabriz.
This plant 1s scheduled to ranufacture in the 1nitial vhece 5,000 trrctor::
of 65 h.p. per annum, ultinetely the plant is scheduled to incrosse
productlon to 10,000 tractors per anmun. These trrctors are menufactured
under a Licence fron Rumania and are of & very antiquatcd design. I4 iz
understood that investigations are being made into the possibility of
manufacturing a tractor of nodern design.

3« Arak Lachine Building Plant Inec.
The plant located at Arak llmas been constructed under Russian technicnl
guldance and is entirely equipped with Russian plont and machinery. The
buildings are of extremely heavy construction and it hae therefore been
decided that some of the lighter fabrications which were ccheduled to be
produced in the building should be elininatcd in favour of heavicr types
of equipment. The main specificatione of the plant, togcther with the
machines due to be inctalled therein, are given at Appendix 'C'. The
Company is scheduled to manufacture pressure vcosels, belt conveyors,
mine cars, ateel bridges, package boilers, heat axchangers, equipment
for food and sugar induatries, lift crabs for cranas, conatruction earth
moving and road making machinery, technological structures for potro-
chemical indugtries, steel and iron castings, manganese steel balls and
pressed steel parts.
| 4 Iren John Deere Company.
This Company will manufacture agricultural implements and industrial
equipment to the design of thse John Deere Company of U.C.A«. The plant
is located in Arak adjacent to the Arak Machine Building Plant. The
operation will be principally one of assembly in the early stages dbut
it is anticipated they will ultimately take a considerable volume of
fabrications from their neighbour company.

The sector of private industry associatcd with foreign partners
includes companies such as Meroedes Bens, Leyiand, Dorsan and C.K. 7.
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which are recently established major manufacturing operations. There is
also major assembly opcrations with limited local manufacture by
companies such as Chrysler (liillman) and Americsn Motors (Ranbler).
Production of consumer durahbles such as refrigerators, alr condition«rs,
etc., 1s also undertekon using imported compressors and electric motors
but locally manufactured housings and other conponentg.

Th:: other section of private industry, generally referred to as
the bazaar industry, covers many thousand of small companies which are
often no more than single rooms on the main strcets of the townas.

The establishment of the training centres and the development
of the large State owned companies will undoubt ~dly appreciably assist
the development of this sector of small private industry. The Ctate
companies will need to purchase many itcms from local suppliers and will
establish higher standards of quality than hitherto existed, furthermore,
a great number of the trainees from the schools will ult imately find
their way into the small ;rivate companies. It has already been noted
that some of the students in the industry training schools come from
good local families who undoubtedly intend ultimately to set up in the
engineering industry on their own account.

In the short term thic may not be helpful to the estadblishment of
the State companies but undoubtedly it will be of considerable benefit
fo Iran, they will have been trained to much better standerds of
quality and workmeanship, to the use of standards and aocurate measurenent,
and it 1s hoped, in the proper maintenance of machine tools.

The small companies normally employ less than 10 men and my only
uUse two or three machine tools. There are no relisdle figures ss to
how many companies exist but there are oertainly several hundred and the
total nunder of machines 1in use is greater than those in the very large
hew companies. The possibility of assisting them with a rebuilding

gentre to restore their machines to original sccuresciss and produectivity
shkould certainly be investigated.




Introduction.

During the four week period, Monday the 14th June to Friday, tho
| 9th July, visits werc made to the following countries:-

Turkey.

Lebanon.

Iran.

Ix'aq.”

Syria.

The state of the 1ndustrial development, and therefore the
requirenents of each of these countries varied considerably, dbut
despite this many of the problems encountered in one country were also
found in the n~thers, although the degree of importance attached to the
particular problem showed considerable variation.

It was found necessary to emphagsise, on a number of occasions,
that the Seminar to be held in Varna was not solely for the purpose of
assisting an already established machine tool industry <r, evcn of
assisting with the setting up of a machine tcol industry in the country
concerned. The effective utilisation for machine tools alresdy installed
or to be installed in the country is of paramount importance toc the
industrial progress of the country and these aspects are thercfore ¢t uL»
a major feature of the Varna Ceninar.

The need for industrial efficiency versus the requiremsnt to
employ surplus labour in the country, frequently imposes an almost
insoluble dilemma in management and Governcent oircles. It should
however, be remembered that metal working is predominently & labour
intensive industry and therefore a ocontinuing and the most rapid
possidble expansion of this industrial secctor will be the most effective
means of oreating the desired employment.




Machine .1

As this Conmprny is the only one acteduled to marmfactirs machine
tools in Iran 1t 18 given special attenticn in thia rero.te TNrief
datnila of the Comrany emplos/me: t, capacity andt probosed preoduct panga
in the machine tool fileld s given in Apper. 1x 'R°.

Production has been orgnnised in the Company on the basig of
.produoing tpecifiecd typres of parts within each section of the factory,
the system often referred to as family grouping, whereby all shafts
for instance are produced in one section, and all gears produced in
their own section from the raw material stage to the completely finished
component. Exceptions, are however to be made in the case of the
production of the electric motora whioch will be produced in a gelf-
contained section of the shop.

The machine tools to be built by the Conpany are to the designg
of T.0.5. of Czeohoalovakia and these therofore have the advantage of
having been proved in operation, all jig and fixture designs are
avajlable together with all production method data. Supply of nmatorials
apparently is however proving particularly difficult especially where
limited quantities of special steels are needed and in the case ot the
many small fuctored parts which in an industrialised country could be
sasily purchased froa many local sources.

Supplies of cutting tools are also reported to be airfioult as
the volume of their requirements are still unknown ar;d especially with

trainee ladour, dreakages are liadble to be at a higher‘ rate thnn normal.

Mr. Tavakoly, the General Manager, explained the many difficulties

being experienced in getting a plant of this size und‘divorai'ty into
produstion, expressed oonsiderable disappointment with the Czechoslovak
¢xperts, who under the terms of the Contract have the responsidbility of
training their counterparts at the factory, and advised that he had

o
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already submitted to his Government a request for expert assistance
from ULIDO in the field of standards. lle noted that the delegate to
the ceminar is required to submit a report, especially covering possible
UNIDO asuistance, and he exprcssed the view that he would like to have
URIDO expertas to assist him in quickly achieving a satisfactory level
of production, he particularly mecntioned asslstance in the areas of:-

Industrial enginecring;

Production e/ngineering:

Quality control;

Tooling design and prod_uctionl

Marketing and Financial admninistration and control.
He felt that the UNIDO experts would be far more effeotive in guiding his
staff and achieving production and financial targets.

Before submitting his report the candidate LMr. GChassemlou has
agreed that he will again carefully discuss with his General Manager the
areas in which UNIDO assistance would be of the greatest dbcnefit to
their commencing machine tool production.

The potential of this plant is very considerable but ths present
management are seriously inexperienced in the effective control of such
a large and complex manufacturing operation. The Czeshoslovakian
advisers appear to be more desirous of establishing & very large teanm
of their own staff in the factory instead of assisting and guiding the
local national staff. This has resultm in antagonism and reduced the
efrfectiveness of the advisera who are working in the ﬁlant. There is a
terrific need for assistance which must be unde ~taken with tact and
thoughtfulness for the feelirg of the existing managenent.

Many of the machines have already been installed for 12 months,
but there is no prospect of them commencing productive opcration in the
foreseeadble future. The very scale of the undertaking might daunt even
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eyperienced management.

However, the determination to succeed exisis, go that provided Lne
right ascistence can bhe given, volurme procuction could coomence guito
rapidlye The nachine tool menulfacturing inhustry does incorporate muorgy
prohlems which do not occur in cther parts of the englneering incustry,
so that some of the advisers should be fully cxperlenced in machino tool

production.

Edgcution and Training,

Primary education covers a periocd of six yearas and the majority o
boys undertaking work of an unskilled nature reccive no further education.
Those who receive a further threce years of socondary education can exmact
to be trained for memi-gkilled and skilled Jobs, whilo those who complots
a total of s8lx years secondary education can expect to be tralned asm
techniclans.

A large number of students contirms to University (ten
universitics in Iran) and it 1s stated that thero is no shortnge of
quelified enginecrs, whorcas & much more serious shortage exinto at
technician level.

Both at Machine S.ZI Tabriz and the lachine Bullding Plant at
Arak top grade craft and technical training schools have been set up.
There are places for 24,0 boys at Tabriz and 400 at Arak. Sections for
training on each class of machine tool togothor with fitting and
maintenance training as well as foundry and forging practice are
covered by these schools. The one at Arak, which was set up by the
Russians and the local instructors traincd by Russian instructors,
is outstandingly goods Above the workshops at Arsk loocture roons have
been provided and these are equipped with all appropria‘e models for
the subjeoct covered by the leotures in that ronm. The students spend
alternate days in workshops and theoretical studies. It ig usual not
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to take boys for training until the age of 18, as below this age they
arc considered too inmature to assimilate the training quickly and
permenantly. The training covers a p¢riod of either one or two years
depending on the class of work or the responsibility which the student
will be exnccted to undortake. .liilitary training for these students

is postponed until completion of their course and ia then reatricted to
six months instead of the usual two ycars. QGraduate students are
oonsidercd to lack praotioz/&l training and to have an excessively
theoretical apprcach to the problems which are presented to theme There
appears, therefore, to be definite scope for a suitable training
programme in order to effectively integrate students into industry
before they are allowed to undertake management responsibilities.

Machine Jelection.

During a visit to the Iran Tractor Company the General Manager,
Mr. Badakhshan, advised that his Company were having difficulty in
catablishing the mosat advanced type of machines to purchasze to meet
their requirenments for tractor manufacture. They have therefore nasked
the Industrial Uanagement Institute at Teheran, another section of
IDRO, to act as consultants and ascertain the information for them.

He believed that there was no source of comprehensive information on
the subject available in the country.

There is a definite need to esteblish a centre where techniocal
information can be given and full lidbrary facilities set up, covering
the oomplete range of machine tools which may be required in the
oountry and the various sources of supply for such equipment.

It is not suggestod that such centres would in any way eliminate
the normal relationship between the purchaser and the domestic or foreign
supplier of machine tools and other productive squipment. The function
of the centre would be to ensure that the user was adle to establish

-
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ontact with every possible supplier of appropriate equipment and thereby
nsure that which was most suitadle for the particular requirement was
obtained.

farket Research.

Machine SAZI claim that they have an effective market research
gection, and that a scientific assessment of the market requirements vas
dertaken before they decided on the types and models of machines which
should be manufactured by their Company. There was however, no
evidence that any detailed,study had been made of actual current
requirements let alone future needs of the Iranian engineering industry.
In all probability the decisions for the production programe had been
taken and based on outdated statistios covering machine tool imports.
his view was endorsed by Mr. Abu El Haj, the UNIDO expert.

An example of their failure to undertake proper market research
is given by the selection of the bench drilling machine which was put
into produoction, this machine was of comparatively heavy construotion
and greater acouracy than is usually expected from a small dench d&rill.
As a result of thuse characteristics thu cost of mamfacture is high
and the market has shown considerable resistance to accepting the
product.

A cheap Japanese drill has therefore been purchased and the
design department instructed to copy the design. This new lighter model
is more likely to meet market requirements, provided it can be produced
at the right price, however, it is difficult to see how a large '
organisation with the ocapability of manufacturing a wide range of
components of sophisticated characteristics and with heavy administration
costs can succeed in o highli competitive product. |
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It is understcod that YoHlh at Arel ond £t Tabrlz the Ruaglan TG
Czechoglovak supplizre of th) rrchine toelr hav: provided Adetally «: |
preclse instructions for progrenea of praventntive malntenacs oo 00
the machines supplied.

As all the nachinery in these plants 1o new the equimment siv.uld
remain in excelloent condition for a consideradble numbep of yeare provia
the instructions from the qt.lpplinrs are adhersd to strictly. The other
large cnginecring companie.;s, due to tholr forcipa comnaeetions » o 1 ikel
to be persuiny adeyuate malntenance progremneg,. the difficulty exi - ca
with the small companis2s where maintenance is ! i'z0ly to be of t.» most
rudinentary kind and the contition of most macaincs ot baat ig douahi o,

EdQuoational programies are unlikely to il.uflucrnice those eI e leg
at the present time but in the lonz term the lergn anginmaring
orgenisations recently estublished should lwve & cong.darehls in 'l .00
for the better on the wnell companiss. As repurted elievhere it is
likely that a number of the trainees fron th se nuw orranisgation, w'l!
ultimately move into the snall soale industry ami the pracglioes 7.ich
they have learned in tho now companics will ‘herifore be widely fwlt
throughout Iranian incdustry. For this reacon it $a vitally {import:nt
that the new organisations should tackle the requirerents of machine
‘nd equipnent naintenance on a fully scientific baais.

Industry Protection.

An emdryo machine tool industry will certainly de in need of
Government protecction during its early years if 1t is to have a
reasonavle prospect of success and beocome visble. It is understocd
that at the present time the following oharges apply to imported

nachine tools:-




Cugtoma Duty - 0’
Commerel«<l lrofiL: = %
Bonua cr " yory - A
Insurt,.ce - |
Bank “hergse - -
Transnort to Jjulma - 37
cther miscellaneous Cclurges = 2
However, on purom‘ne;:f: by dnvemneri ervtbaisimenis the £ 'ratl two
tema are omitt.d. ;

These ratea do not anneer 0 previds Ll rrotection iteh will

be necacsary %o support the company n.til 1t hei verone productlive ang
:fficiont and able to withet:nd resconahin corpet loo fron third

ountries.

The areas in whioch U.' O agcirt . ree couid vring imwdinta baneflit
to the machine tool mamufucturing cacaeity o7 t!s countey Jie
piincipally in the folluwing treas:-
1. Assistance as enumercted earlicr whlch is reqjuiced Ly
Mechine 34ZI.
The estadlishuent and adoption of maehin: tool atendards
ineluding machine ascoptance standards.
Mnrket Rescaroh needs to be oconcueted on a much xoro

ssieatifie dasioe.
e Preetical treining of Creduate Ingimeers and their
integretion 1a8e the enginsering industry.
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It is not suggested that the most advanced forms of automatic
nanufaocturing methods should be employed, but unless reasonable efficiency
18 achieved, through using suitable production nethods, the demand for the
product will be stultificd or met through imports and expansion of the
jndustry retarded or halted.

The extent of organisational experience and skill which is
required for the getting up and operation of large industrial complexes
has been seriously underestimated. VWhere these operations were being
guided by men with considefable past experience of industry in this
category, progress was notably more rapid, resulting in more effective
use of financial resources and more rapid expansion of effective
employment.

It has been customary for workers from many of “he developing
countrics, after learning the rudiments of the trade in thelr own
country, to take up employment in industrialised countries of the world,
notsbly in Denmark, Germany and Switzerland. This practice is often
looked on with dismay by the Government of a developing country, but if
the results are analysed more carefully it will be observed that
oconsiderable benefits accrue. At the present time large numbers of
workers from Turkey are going to the industrialised countrics mentioned.
During the period they are resident abroad they remit considerable sume
of money back to their families, which produce foreign revenue
equivalent to a major export industry. Of even greater importance howeve
4g that after a period on average of five years, they return to Turkey
and are able tv offer employers mach higher degree of skill than when

they originally left the countrye.

Some of the more enterprising, having made substantial savings

zuring their period abroad, return home to set up small businesses

spycialising in the trade which they practiced overseas. It is reported
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49. APPL . DIX A-5
SUORT PRRIOD OF INA! ACONOMIC INDIC ATORS _
————-—_——'——mmuun B
— o (HEoa fedle (onaki |
MONTR YRAR YEAZ CHANGES
Brpers of crude sil(sossertiua) -| ‘000 Cu. My, |Marer 70 16193 17707% 113.3
Mxpert of srude ol.(all cempeaies)] '000 Ow. Mv. |Nareh 70 17%957 198644 112.8
DIPICATORe OF PRODUCTION & DISTRIBU-
2108 I¥ SCONOMIC BNECTORS
Geasuaps ion of chealsal fertilises
(predustiq and import) i Pen
Btandard ized skin for GNPOFt w—=—i ‘000 pileces |Nared 70 Jase 3515 106.9
Stmdardised caning for empers ——4 '000 osame Neyeh 70 3253 3731 115.4
Svsadardised gua Sragsceath feor
expers Toa Mereh 70 752 455 60.5
Staudardised green raisins emd
raising fof SHPOrt ~——wecwemaad T8 Megeh 0 359 595 277.1
Orude oil Predistion —me—cewe———-yq 000 Ou. NS, |NaFeh 70 | 206043 227625 110.4
Stess rasie (against 100 waite of
sals ) Poreent Desember "J n ‘ 6l 84,7
Sale of el predusts ia the soun-
vry
deressane 1000 Ou. MV, 1833 1850 10049
~Fesl oil 000 Gu. My, 23 2747 112.9
“4an oil ‘000 Ou. NV, 2339 2524 1108
~ster ol 1000 Ou. . 933 1060 113.6
Gsovth inden of tatustrial poo-
Suete 1967 = W0 12) 19 113.0
-Jood fadustrics 1967 « W00 104 1S 110.5
Sunttls 10MNNNisS cmecceumeest 1987 = 100 108 120 111
Chontonl 1080100 commemmmee] 19800 100 100 288 160.0
deastrustion neterial i.ingt-
siee 1967 « WO 13 127 1124
doral predust tadustrice 1987 & 100 M | wme 110.6
Avenspers industrice . 3907 = 100. 7 263 146.9
Sleetrieal induse-
ziee 1967 = 100 n 358 135.0
Rlsetrie ity gossreties ——-Uill. BV Bour |Februayy o 70 3712 134.0
Iapers of irom bdesms Mill, Rls.
Sale of comeat (for intesnal ¢on~
suapsien oaly) : 000 tea Febzuary 7 2156 a2 109.9
e ot < neniden . j
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coRF?y - |
TEvE ap 199 1904 1965 1966 1967 198 1989
ED IN 196%
Potroleus memm— | 5901 100,0 105.6 9.2 1.5 we.d | wer | nr.e
Meaufes- /

Pig —emmascn et 36.1 100.0 204,64 .8 1”!. wl’ “’0’ »na.0
uine 1.0 100,0 115.0 1%,0 180,0 100.0 200.0 1%.0
Blestrisityceemrmmcas 3.0 100.0 118.7 1M,4 16%.6 800,0 0.4 »3.8
ladex of isdustrial

producticn 100.0 00,0 105.6 19,7 197, 0.2 M7.) L UW )

Bxplanetion 1 This Yable has dosn prepared for internatissal sonparines.
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51. APPENDIX A-7

TANE 3 - BANUT CTUR. WS TRONCIN 0 WAN Y
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iw-u. T
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goeds !
e e —
Pureble sen- { : !
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53. Appendix 'B'

Tabrisz Metallurgioal & Fngineering Flant Inc.
(Machine £AZI)

Total Employment 2,327

Grade Oen. Finanoial Oommercial Technical Production lorsonne
Mansgement Div. Div. Div. Div. Div.
iohnicun 53 16 L2 103 ] 22 35
nin. Lorker 11 50 Lt 19 1 17
Direot " - - - - N8 -
| Indirect * 8L - 115 338 245 69
Apprentioces - - - - - 238
148 66 198 L60 1,373 359
Poundry - Capaeity. !
| Orey lroa 10,000 Toms P. A.
Ron=-Ferrous 200 " P.A.
Steel Castings 100 " P.A
Forgings 700 " P.Ae

Rlestrie Peower.
Nas. Theeretiocal Consumption 20,000 K. %

Denand 6,50 K. ¥

Anmmal Oeneusptien 149 M. KV, Nours.
vater OComsumption 344,000 Cu. Meters P.A.
| Tetal Site ares 940,000 8q. keters.

Shep area 115,000 . "

Puture ixpensiea 900 ,000 . .
Total Investnent 1.24als 5,900 M. (U.C. & OOM).

inel. Torkiag ““.10

Ovet of ' "’%.un; 1,600 Mo (U.G. § 23M).

fTotal NMo. of Machine Teels imstalled 600 ~ inalwies 7O ia Traiaing Seheeld.
Total Yeight of Preduetion 9,750 Toms F. A

Profuetion.
Roestrie leters 90,000 = 4.4 %0 10 K. V.
Small Pampe 8,000
Ssall Diedel Engine. Juture Predunet.

‘ Meshine Tecls. 2,500

lathes. 8 & 50/2000 900 P. A.

U 63A/2000 90 P.A
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Se
that many of these smull businesses are extremely efficlent ar.l offer
a high degree of technical competence.
In the countrics which are building machine tools collaboration
in their production progromme with other countries in the rcgion would

enable the product to becone mach more competitive with forelgn importe

idue to each type of machine being produced in much greater quantity if
there was a market outslide the producing country. The Reglonal
Agreement between Turkey, Iran and Pakistan might be a sultable _
instrument for establishing co-operation ir the machine tool ficld
Statistics are gorncrally of a global nature, which makes detailed
zanalyaia of these difficult if not impossible. Accurate stetistics are
an important tool amongst many others, in undertaking effcctive market

research. Improvements in this area would therefore reduce the risk

of unsound projects being undertaken.

| The advantages of using some of the simpler machines such as
‘drilling machines equipped with numerical control in small scale
-manufacture has not veen appreciateds Considerable developments have
taken place during the past few years both in the simplicity of
programming these machines and in the reliability of the controls, those
machinoes offer considerable advantagcs by the elimination of complicated
jigse and from the fre:dom given to incorporate design changes without
the dAelays associasted with Jjig modifications. .

ﬁ TURKZY AMD _IRAN.

Both countries are making rapid strides in their industrial

development and both have, or are at an advanced stage of developing, an

effective machine tool industry. Both these countries in their

industrial development have appreciated the advantages which can be gained

fthrough having a foreign partner in the development of their industry who
s financially involved in the success of the project.




B,

Lo

The provision of proven manacement in the specialised field
ianvolved has ensured rapid progress. The cetting up of large
industrial conplexes creales many difficulties which might¢ have been
avoiled if operations on a gmaller scale hed initially been commenced.

Conciderable expert support is required for these, wvhich may eith:r be

obtuined through dircct contracts with a company, by forelgn experts
engaged by the Government or through the assistance of the United I~Iaciom:.§

Though thcase countr}ea are alreaedy making rapid lndustrial progrec
and this is likely to gain momentun as the najor industrial units becomo
fully effective. The scale of operations in these countries 1s suca that
proper selection of machine tools for specific requirements can be
regularly undertaken and it ls entirely feasible for properly organised
preventative maintenance to be carried out on their machine tools and
other industrial equipnent.

The types of machine tools tc be built in thesm countries requirce
further study as mistakes in this area havc been made. Suitably
qualified engineers and supporting staff are availauble for thc¢ researc:
and development necessary for the introduction of the simpler tyres of
machine tools of their own design.

There was reported a considerable shortage of fixture and dle .

making capacity which could most effectirsely be resolved by the
establishment of small to medium sized c mpanies specialising in inis

class of work.
There is a very wide discrepancy in the scale of industry in Iran |
from the large industrial oomplexes at one end of the scasle to the small
open fronted shop on thse city streets at the other end of the scais.
LEBANON.
There is oomparatively little industrial activity in the
engineering field, the companies are privately owned and the largest

-



5.

of theee has 60 machine tools in operation.

IRAC  AXD  SYRIA.

Thers is no largs scale engineecring industry established in eitho»
country but in each there i1s one very large engineering plant in the
course of being established. Great difficulties are being encountered 1in
this development and expericnced observers familiar with the country
question whether these oper:tions will ever become productive.

Government policy procludes partnership operations with forelgn
companies. Both countrics have comparatively large numbers of the small
open fronted bazaar type workshops engaged in a variety of production
and repair activitios.

Manufacture of watcr pumps and repair of vehicles is however,
the predominent operation. There 18 a resistance to the acceptance of
new ideas even among engineers, and even senior msenagers will avoid at
almost any ocost the making of a decision where the conasequence will be
profound. In these cases they prefer to rely on the advice of a foreign
expert. The excessively low labour costs and the desire to areate
paximum employment are major retardents to increasing efficiency. Due
to the lack of large or medium siged companies ir operation it will le
aifrficult to effect any rapid improvements in effiociency, but an
gduoatioml programme in tool servicing and machine tool maintenance
at the oraft training centres will ultimately prove very beneficial.

In view of ths largs numbers of very ancient machine tools in
operation in small companies with 1ittlo or no fecility for effective
major reconditioning it is suggested that a rebuilding centre be
esteblished where machines could be taken for complete rebuilding. The
major cost in machine tool building is in labour and as this 1is
available both abundantly and cheaply in these countries, the cost of
this work which uses little in the way of matcrials, would in this case

be extremely low.




6.

RECOMZIIDATIONT,

1. Technigal Ipformetion Centre.

Establish in each country preferadbly .s a gseotion of an

existing (rgenisation, a Technicnl Information Centre to providas
information to the industry of the country on the nost sultable methous
of nachining, benring in mind local requirenentt, sources of pultable

machines and information on latestl mamufacturingy techniquas.

2e S;andards.

/

The adoption of Acceptance Standards for nachine tools
appropriate to the lational requirement should be arranged. Utandaris
for other relevant iters should aleo be established. In moat countr.i:s
a suitable body to undertake this work already exists but Ixpert
advice nay be necessary.

3. Statistics.

The collection and publicntion of more detailed atatistice = uld
assist in the basic preparatory work of Market Retuarche
Lo MW‘

Even in industrialieed countries this gubh ject 1s often imperfestly
executed in the engineering oapital goods ficid. It appr~ars to be
virtually non-existant in the countries visited in spite of assurer: s
to the ocontrary.

B Advice on how this work should be undertsken 1is required,
1 5. Rascarch & DRevelopment.

Too much reliance has been placed on Foreign advice and lLicences
which sometimes rosults in unsuitable products for the lo:al market.

It 1s also necessary to be able to update designs to mest charges in
Technolcgy.
Eetablishment of this funotion at a central industry unit or at

§  individual companies should be urdertaksan.
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o4 Apperdix 'B' (Cont'd)

Milling M/cs. FA3A 100 P.A.
Horize Vert & Universal

ghaping /cs. ULOA & 63A 160 P.A.

Drilling }/cs. Bench 4 Sizes 325 P.A.

Column 2 Sizes 125 P. A.

Radial 1 Size - 50 P. A,

pPoudble ended Floor lMounted
Grinder 2 Gizes 1,000 P.A.

Presses Eccentric.

20-40 & 63 Tons 350 P.A.
Total Nod of Vorkers and Technicians Trained in
school up to 1971 550
No. of Enginsers, Technicians and Vorkers
truined in Czechoslovakia 104

Housiag for Starff - 20 Units
10 Houses and 10 Blocks of Flats.

Housing for workers = under consideration.

Project Finanoe.

Loan from Osechoslovekia U.S8. & 15 M
Remainder Iranian Govt. Flan Organisation.
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Machine Tool Revuajilding ' rogranmg.

Due to the age of rany of tha machines at tho kallway “orkshop,.
these have become inefficient, but fur the olass of work dbeing unte~%: «en
could be fully rcatored 1f a major rebullding progromme was undortaken.
It is suggested that advice on the most sull ble method of comductiing a
rebuilding programme to cover auch a wids rang: of machines, would dbe
extremely helpful. In many instances ths work pe-formed would not
justify the cost of more m(’)dorn tyvea of machino tools and the ekill
for operating these machines, &s well as the skilled fitters for a
rebuilding progranme, eare availabdle although guidancs would undoudbtelly

be noeded.

At both Iskandyria and the [lsctric Manufacturing Company, there
is an urgent need to seot up an sffective preventative maintenanoce
programme if scrious danuge to the machinos 1s not to bos incurrcd. The
utilisation of machines at both these establishacnta is of a vory low
order.

The candidate for the Seminar is the Production Managar of the
Keotric Manufacturing Company, 8o the cpportunity was taken to diseves
with him in detail the desiradility of improving atilisation through
re-layout and re-organisation of the production planning. Ne agreed
that hia Department had on several oocasions considered initiation eof
{improved methods and re-layout of the plant but they have alwaye docided
that this oannot be done either because the machines are in eontinucws
use OF because the present layout was given to them by the Consultants
wvhen the faciory was estadlished, and they would not 1ike t0 change it
even though they are producing a product range which is far rmoved fvoa
the original intention of the plant. He felt that his own stalf could
not makte satisfactory yroposals in this area and thus if any changs Was
to be made they would require sdvice from foreign experis.

i

L
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4 Mg Iaols.

A visit was rade to the Industrial research and Development
Institute for ingineering Industrics as it was thought that this body
might be able to give assistance in machine tool selestion to oompanies.
The principal work of this body however is almost entirely desvoted to
chemical analysis with a very small section devoted to structural testing.
The Institute also undertekes feasibility studies for the Government but
as a rasult of reocent ro—ogganluation has no cepacity for undertaking this
work on behalf of either ltate or private companics. There is therefore
a very real need for a body to be se$ up to give advice in this areca as
individual ocompenies clearly do not have the expertise to undertake this
work.

lunerically coptrolled Kachines.

There i1s a complete lack of understanding of the bYenefits which
can be derived from tho simpler types of numerically eontrolled machines
such as vertioal drilling machines. They havc been regarded as a product
purely to be used by mass production industry in highly industrialised
countries. The fact that an N.C. &rill is invaluabdle in a batch
production shop by elininating ths need to make large quantities of
expensive Jigs and the flexibility of design changes which this brings
about, have dbeen ocompletely overlooked.

Many components which could have been cheaply end quickly mechined
or an N.C. arill were deing labouriously and at enormous coet produoed
on Jig boring machines. Purthermore, the improvement in relisdbility and
the simplification in servicing requirements whioch have resulted froa
developments in the electronio rfield in the past few yoars Mas not deen
notioed.

A UKIDO projeot for the education of produstion managers in tihis
topic oould 4o much to facilitate inproved efficieney and reduce
reliance on foreign supplies in these countries.
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Teol Orinding.

A great Geal of education is still required in this ares as the
standard of tool servicing generally leaves much to be desired.
Increased production could undoudbtedly bde obtained fronm many of the
machines Aif bYetter quality tools properly serviced were utilised.

Feeds and speeds being used were normally muoch slower than one would
expect to see 11 an industrialised oountry, due either to the tools not
being capadle of opcratincfrntcr ory where the tool was properly
ground, to a desire to prolong the 1life to the maximua defore

regrinding would de neocessary.

F




Appendix 'A'.

Statistice.
152,522 persons are employed 1n Industry according to ¥inistry
of Planning in 1967.
89,024 persons in 1,383 Enterprises employing 10 or more persons.

63,498 " " 15,549 " " less than 10 persons.
This represents 65 of the employed population.

Employment in enterprises of 10 or more persons.

S8ize. No. of : No. of
Egtablishments. Yorkers.

10 - 19 698 8,291

20 « 99 L82 194353

100 - 199 | 128 170662

200 & over ' 76 43,748
Note: These figures cover all types of industry.

I.L.0. estimate thero are 3,560 workers in the metal industry
in enterprises employing 10 or more persons oxcluding Iragl Reilway
Vorkshop, Transport Workshop and the State IEngincoring works at
Iskandyrias.

Official figures for vehiole registrations in Irag 1967

Trucks and lLorries 30,054
Buses | | 9,100
Taxis - 18,373

Private Carnv 42,393
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IRAC,

Long Term Technical Assistance UNIDO Mission Feb/Mare. 1974,
1969 G.N.P. ID 872.6 M. Porulation 9.2 M. = per capita 265 U.S. ¥
 Manufacturing Ind. ID Sh.l4 or 9.1%

No. of Public Privat

Zstablichments. ‘ No. 000 No. : 800
ID. ID.

Basio Netallic 1 212 : 96 39329

Production & Repair:

Machinery o U - 21 3
Electric lMachinery 3 126 . 23 1,058
Transport Equipnment : 55 L5 26 190

Planned Investment 1970=74.

Industry.
Mamufacturing 162,550 50,000
Electrioc 26,900 -
Transport & Communicatloas ‘ 114,290 34,000

ISXAKDYRIA. Tractor & Allied Inginsering Faotory.
Largest engineering complex in Middle Easte Total oost 11 M. ID.
To explcy 3,500 produce 38,00 tons machinery. .

Estimated 6C.) companies in engineering field.

Industrial lLescarch & Development Insitute for Engineering Industries

| to expand this sector.
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Appendix A-1
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Burvey covering one third of the industry.

3 APECIDIX 11
SUMARY, TAFUSRION OF WORIERS ACCORPING TQ I'PUSTRILL SECTORS

patinds e Dy *
o | P SUP/ ) avg1yeq | SO gy
Industrial Scotor Admine | Eng, LT°°.I:'+3"£"?.-°£‘.'.4!3§.1.{?,‘1..4;. Uled :l.i::k; _::?:.1.‘
N 1
' | publio tiorks A2 (a8 r 10 | 392 . 2202 2601 | 6558 | 12253
| | Butlaing 15 | 2! 2 6 101 5711 n0C| 1248
| | Wood 9 | - 3 30 22| 42| 109
fi | notal 135 | 31| | 25 315 | 255 310! 113
A (
§ ljotor Vehicles 61 3 7 7 160 110 C Li6
I} | Electrioity-Rodio/TV 60 | 35| 10| = 253 08| 12| 72
x; Paper 62 - < 6 51 : 3 al, LW27
§ | Toxtiles 668 | 31| 51 | 1n Wy | 61081 924 | 8395
| | shoes 23 1 1 6 11 254, 18! 314
i | Pocd 3 ' 56 £2 TR 255 1125 4762 %666
i | utsocllancous 185 | sk | W3 | w0 1 122 | 706 357| 1577
¥ - - —_— T

Total | 1672 | 465 b 295 | 152 i 396L 312170 13675 | 33293

e e -




Appendix A-2

69.

A covering

Results of a survey undertaken by I.L.O.

approximetely one third of those employed in industrial

enterprises of 10 or nore.
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Appeniix A-3
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The iain specifications of the Plant:

Plant Area
Covered Aroca

Approximate nuaber of
Machineries

£lectric Overhead Travelling Crancs

and other Latcrial Handling
Facilities

Steel Furnancesg = Cgpacity
Cast-Iron Furnancec'— Capaocity
Non-Ferreous Furnancee - Capaocity
Forging Capacity

Oxygen Plant Out~put

Compressed Alr out-put

Acetylene rlant Out-put

steam Consumption during
winter

Steam Consumption during
summer

Length of Internal Railway Lines
Length of Internal Roads
Electrical Consumption

Installed Capacity

Inooming Supply Voltage

Voltage of Utilization

Vater COnaumpfian '

Mumber of Tube~Vells

Capaocity of Tube~Velle

sopendiz 'c!

-—

360,000 Sq. Neters
1 27 .OOO 1" "

650 Units

2C0 Uuits

600C Tonnes/Year
2500 Tonnos/Year

60 Tonnca/Year
4,500 Tonna2g/Ysar

60 C.Meiers/Year
412000 C. Metcrs/hour
20 C. Neters/hour

80 Tonnes/hour

28 Tonnos/hour

14029 M.

6500 L.

51,6 Million KUH/Year
29,000 KVS.

44,000 Volts |
6000 Volts & 380/220 Volts
5432 Cubic letora/Day

41 Units

80,000 C. letera/Day
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Totandyrin,

Koed continuous produstion of repeotition peria mo that:
A, Macrino opcretora end ficters quicely become fasillap
wivh parve to be uaanufacturcd.
Kiniwan nombar of jiga and fixturers are roqulrad.
“agilitate procuction planning.
Kedugo ioad on produotion control weoertaent.

e Funilitalo procurecent of mnateriai.

F. Cvnrslil r-cduotién of sujyervi.ory efficrt and

edministreliion requirements.
Gyusikcat complete Trector Transamlssion Unih be wmamulacturud.
Ir ' is accopted
A sxpert ussistance mwust de obtaianed to rcduce time (wutor.
B. Jigcr end Fiztures should be inported.
Ce Outslde assistnance de obtained to Prudieo initial abnurmai
loed on irnduction and irlanning rnd Control ULeparimente.
Modern shaf t produotion methods shouula b installed in
sachine shop.
Certain sddiitional machines should be added tO matsoh productiom
of associatod equipment already instuiled.
Machine repuir workshop should odtain spares froa original
machine dbuilders who should also supply proper provontetive
miatenance schedules for She machines.
1n view of supervision shortages, Tooircom would be better
utilised on producing 'standard’' tovls and specials be imported.
To facilitate uninterrepted production expert advioe in
organising prosureasat eperation should be ddtained.
Foundry quality contrel $0 de strengthened.
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. Appendix 'D’.

1BAQ. '

Names of‘ persons with whom discus<inns were hecld.

/) o
Kirdar Fikrat.

Mrs. Aargaret Randquist.

“’Q Go Tcuni asen.

Lol Q-

Georges Hamoui.',

P. P. (Roy) Nailer.

Ali Al llamdani. President. State Company for ingineering
Industries.

Abdul Latife Al Alwan. Director General, Iskandyria.

Dre Walced. Production Uanager, Iskandyria.

Mohamed Shakesb., Chief Engineering Assistant, Railway
Lorkshops.

M Yasin Al Robaie. Produotion Manager, State Eleotricity
Compuny.
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MISSION REPORT « SYRIA.

Industry in ths country is almost excluslvely small open fronted
shops on the 61ty streets. The larger fims employ from 10 to 50 people,
but it is estimated that there are no more than 50 such firms. In the
case of the smaller shops employing 1 - 5 people only some 300 firms are
engaced in metal working using machine tools, the remainder of the firms
in the so called engineering industry are handcraft, relying on the skill
of the workmen using hand tools. | |

Such statistics as -%t has been possible to find relating to the
engineering industry are given at Appendix '

At the present time the most important méchino tool using works
are the Rnilway - 60 machine tools; Oil Field, Fertilizer -~ 20 machine
tools each; Maintenance Vorkshops.

A large factory has been built at Aleppo which initially will e
used for assembly of French built Someca tractors and it is ultimately
intended that this plant should manufacture certain of the components

used in the tractor assembly and may aiso produce ironmongery for.the

' building industry. It had been suggested that this plant would also

build machine tools, but if machine tool production is started it will
be desiredle for this operation to be undertaken in a seperate
establishnment.

An electric motor factory is to be established at Lattakia with
a oapacity of 25,000 motors per annum ranging from 3 h.p. to 7§ h.p.

‘a Bulgarian rim are the alvisors on this project and the duilding s

now ocomplete. Adaaoent to this faotory a foundry and rorze are o be
located, the capacity of the foundry to be 25-30,000 tons of ferrous
and non-ferrous castings and the forge 8-10,000 tons of forgings. The
Metal Construction Company (Katsrailia) located North of Damascus

| mamufactures a wide range of stationary and mobile storage tanks.

The textile industry, are to estoblish, at Damasous and Aleppo,
a faotory for the manmufacture of apare parts required by the textile
sachines.
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Education and Treaining.

Technical education is extromoly Jimited Lut tho denand fop
technicians in vicw of the type »of snell ecale industry orersting in
the country 1is also severcly rostrictad.

The need for improving the trafalang of engineers hus wvlresady boon
apprecisted and it is proposed to establish an In-plant trainlupg centre
for engincers to assist navly graduaied englneers in obtaining scund shop
practical experience and aJ;so for Lle purpoce of ungradine engincern
already working in industry in nmodern industrial methods and practiceg.

Craft training centres have been establisied at Damascus an<
Aleppo and these each have 8 capaclty ot 300 students when operated on
a single shift hasis, howover. due to sovere shorvage of %raining
personnel the centre at Damascus ls only operating at half this cuprclty.
Most of the trainees already heve shop practice but attensd the centre o
improve their standerd, they undorgo & iviuee nonth probvatlionury pericd
and at the end of thig if coneldered sutisfactory are given a furiho:s
six nmonthé traininrg. They are only leught a einrgle skill wnd
approximately 80,5 of their timo is in the vorkeiops and 235 in clasuroociig.
There is a well equipped machine shop principally with engire luthes,
electrical workshops, a small pattern shop and foundry.

Marcho
An Induetrial Tosting and Research Centre is being established in

Damascus with U. NQ agsistance. The export guicding the setting up of the
Oentre is lir. Barrety from FPpance, vho has included the establishaent oz
standards in the work of the Centre.

Machine Tool Rebuilding Centre.

Most of the machine tools in usc arz of consideradble enticulty,

and being 1__9'6&1’.8_& in extremely amall shops, the only maintenance these

receive ie routing lubrication. Repairs are carried out when the machine
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actually breaks down and these are of a minimal nature in order to get
the machine into operation again. The effectiveness of mary of the
machine tools used in the country could be greatly increased 1f these
werc rcbuilt, so that original alignments are regained and slides and
bearings properly refitted so that faster metal removal rates can be
achieved. |

It is suggested that UNIDO could give technicel advice on the
establishment of a centre gnd provide expert assistance during its
initial operation. The Ministry, however, have sugigested that UNIDO
ghould be asked to equip the Centre with the necessary machines and
nmeasuring equipment and the Government would provide the buildings.

Tool laintenance.

Tool grinding is usually carried out entirely by hand and 't.hero.
is little apprpciatiqn of the importance of acourate goometrye The most
effective means of improving this situation although of a long term
nature, will be to ensure that this subject is given full attention both
at the Oraft Training Centres and at the In-Plant 'raining Centre for
graduate engineers, in order that an awareness of the importence of
correct tool serviocing should be created both at the engineer level as

woll as among technicians and craftesmen.

Xachine Tool Majintenanoe.
In ordexr that the importance of adequate and preferably

preventative machine tool maintenance should become acoepted in the
larger engineering firms it is recommendsd that this subject should also
be inocluded in the cum'iculum for ths In-Plant Training Oentre.

Agoeptence Stapdardg.
The recently established Industrial Testing & Research Centre

should vecome the focal point for the establishment of aocceptance
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standards for machine tools. These should be estnblished in line with
international practice but adapted where appropriate to local

requirementec.

Egtablishuent of Machine Tool Indusgtry.

Tho Govefmnent are considering the establishment of a small
machine tool industry at the level of production specified in the
Appendix. The low level of demand make 11;’ doubtful as to whether this
would be an economical prdpoaition at the presont time but an
associatlon with a suitable company in a foreign country might enable
them to commence part manufaocture of certain simple machines. |

During the visit to the Craft Training Centre at Damascus the
possiblility of mamufacturing drilling machines at the Centre in order
that the students would have some useful production work to undertake
was discuseed and the idea met with approval. It ié understood that
the Government will be considering requesting UINIDO to give assistance
in finding a suitable partner with whom a bilateral agreement for
assistance in the establishment of the small machine tool operation
oould be made. The suggestion that this might be included with the
Traotor faoctory at Aleppo should be seriocusly discouraged as it is

usually impracticable to mamufacture machine tools in the same

Pd
establishment as agricultural machinery where the standards are of a
drastically different order.
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SED. |
Statistios 1968/69.

Induatry | Numbers ‘
Food & Tobacco - 32,000 j
Textiles, Laather‘ o '

& Clothing 42,000
Metal Yorking & N
Equipment Manufacture 8,000
Chemical éxcls _Petrol’(oui 5,000
Transport Vorkers 3%,000 -
Manufacture & repair of .
slectric machinery 1,500
m:;'n:-;;gigqg{mont . &L »200 S )
\ , N
Vehicles registered in 1969:
Cars , 22,381
Taxis | 5,789
Buses 1,719
Trucks 15,536
M/Cyoles 7179 -
 land Rovers 1,463 )

Total 5l ,087

ﬁ-bcr of. firms in engineering industry - from Survey Mins of Petroleum.
50 Piras employing 10-50 Workers with 10=20 Machins Tools.

3,000 Piras omploying 45 Vorkers. Only 105 of these firms use
uoh_a.m tools. , |
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W
. The total number of employees when ;ho plant reaches full
production will be about 3000, made up as follows? .

Enginsers and Technicians - 600
office Vorksrs 200
gxilled Vorkers o | 1100
Medium skilled nnd'pm-nunod workers 3_1_0_2

Total 3000
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Proposedknacm..ne Tool Manufaocturee.
Production Programme per &annume
250 Lathes 30 om. swing over saddle 1500 and 200 mm between centres
200 Drills 15 mm capacity.
200 Drills 25 mm capacitye.
250 2 wheel grinders - bench or stand model.
100 Hacksaw machines.




SIRIA.

People with whom discussions were held.

“'alid Rihawi.

Eeam Al lelou.

Vvolrid lreiesler,

Y. Kassab, U.RN.
Barfety. U.N. Expert.







Mr.
lr.

Dr.

Appendix 'D'

Nemes of people with whom dircussions were hcld

in Iran.

Tegl Tavakoly
Raza Niazmand
R. F. Touda

N. B. Satarawala

R, 3. da Costa

Mr.
Hr.
Mre

Mr.

Hr.
ur.
Mr.

Ur.

Bayat
Prince

Moghbell

shahparaki

R. Abu El1 Haj

Jan Semsoh

Ali Badakhshan
Eemall Ghassemlou

General Lanager of M.E.ls
Bxecutive Director ILRO.

Technical Consultant IDRO.

IDRO.

Arak Project Munager.

Assistant General lanager, Arake
Commercial Consul, British Xubasey.

Asgistant Director of ctatisticso
Ministry of Locnouy.

Planning Orgenisation.
(speeks superd Inglich).

UNIDO Eoonomist.
UNIDO Mechanical Engineering Advisor.
General Menager IDRO Tractor Factory.

Technical Director lis F. 2
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MILCTION REFORT = IRAY

statistice on Iraq industry are extrenely limited but those that
i1t has been poscible to obtain from the liational Devclopment Plan fron
an I.L.0. Report and from the U.N. Long Term Technical Assistance Report
prepared Fe-ruary/tarch, 1971, are given at Appendix 'A'. These include
sumaries of workers in industrial employment. Number of companiea in
the engineering sector, existing investment and planned investment
during the pericd 1970-74.

The results of an I;L.O. Survey covering cmployment in industrial
enterprises by trade and employment in Iraqi Rallway workshops and
other important engineering concerns.

Financial allocation by the Planning Board for 1970-74 are
given in Appondix 'C'.

The total population of the country is 9.2 million and of the
employed population only 6,5 work in the mamfscturing industry and this
gector of the economy contributes 9.1% of the gross national product.

There are stated to be 600 companies in the engineering rieid dbut
nearly all of these employ less than 10 workmen. By far the largest
operation is the engineering factory at Iskandyrias which company employs
2,500 and is ultimately due to emplcy L,000. Other important shops
inoclude:~

The Railway Vorkshops at Baghdad, which employ 1,000, with a
comparatively large machine shop, the Transport Equipments Workshops
at Baghdad, where public transport vehicles are completely overhauled
employ 300 but only have a very small machine shop, and ths Electric
Manufacturing Company employing 800, producing fractional horsepower
motors, cooling fans, compressors for air conditioners and various
eizos of transformer.

Xajor industries such as oil, textiles, sugar refining, stec.,
have moderate sized maintenance workshops and it is understood that

these in many caaes are well equipped and effictently operated.
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In view of the lack of statistics and the virtual complete absence
of any meaningful statistics of machine tool inports, an attempt was made,
through discussions with the engineers at various factories and wvith
otaff in Government departments to estimate the 1likely machine tool

stocks in the country.
tachine Tool Stockage.

Iskandyria. - 1 ,000
Eiectric lfge Co. - 4,00
Railway “orkshop, Baghded. - 200
Tpansport “quipment ~jorkshops Baghdad. - 50
Maintenance Shops of lajor Industries. - 400
Small engineering shops. - 2,000

Training centres at Iskandyria,
Railway Institute and the Oil
Company, Baghdad. - 120
Recently established technical and
vocational schools = total of
11 schools. - 280
The machines at Iskandyria, the Eleotrio Hanufacturing Company and
the major maintenance shops, as well as those at the Training Centres
and technical and vocational achools are principally modern machinese.
Those at the Railway vorkshop and in the gmall companies are mostly olad
machines from 15 to 50 years of age. Estimated total stocks - modern

machines 2,200 old machines 24200,

gtate T erin eg.
The President of the Company, kre Ali Al Hamdani, requested that
" after my visit to Iskandyria and the Eleotrio Company, I would ms.e &
verbal report to him on their operations. |

The principal items disoussed at Iskandyrim are given at Appendix

13! while for the Electric Company only a brief statement was made
because they have & standard line of production and this only appears to
require improved shop layout together with sdme revision of types of |
machines to make the operation efficient.

The majurity of machines at Iskandyria are standing idle and it 1»s

aifficult to reconcile the figure of 1,800 shop floor workers with the
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appearance of the feotory, even when those working in the foundry have
been eliminateds The machines are stated to have been manufsctured in
1961 although kept in a warehouse since that date until comparatively
recently pending the completion of the bulldings. In epite of the very
short period ~f time in which these machines have operated, breakdowns
are reportod {o be frequent and & major programme of manufacturers sgpare
parte has been initiated. They state that no programme for preventative
maintenance was provided 5% the Russian consultants when setting up the
factory, nor have recommendations for spare parts been given. The
Maintenance tngineering Department report that they, in conjunction with
the Russian eadvisers, are now studying the Spare Parts Manuals for the
machines with a view to compiling lists of likely requirements in the
future and in many instances it is proposed that these parts should be
made at the factory rather than importing from the original machine
supplicr.

The Electric Manufacturing Company, which has been operating for
five years, 1s producing a conslderable volume of the product rangse
selecteds There is however, considerable under-utilization of plant
caused by:-

Ae The plant being designed to produce not only fractional
horesepow. . motors but electiric motors up tc 50 horsepower;
B, The use of outdated methods of manufacture and unsuitable machinss

‘for certain of the operations performed.

Rallway Vorkshops, Baghdad.,

These Vorkshops were estahblished when the Railway was first built
end with the exception of a new shop for the servicing of diesel
locomotives and also onc for carriages which is Just on the point or
completion, the premises and equipment are extremely antiquated. The
newest machine tool at the present time is approximately 15 years old
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whereu, the majority rangc from 20 to 50 ,eears olds A complcte now
{nstelletion, however, for wheel turning is due to be introcduced shorily
and it is stated that this new scction will be five tincs as productive

as the present set up, Whilc the conditions of cperatlon are antiquated

in the extreme, there is undoubtedly a very hizh degree of ckill exceroised
by operators and supervision allke. The general care of the nachines is

in the hands of the operators and they clearly take a greal pride in
keeping it well cleaned an-:} oiled and in the best condition within their
capability. There is however, no planned prograrme for preventative
maintenance and repair work is only undertaken when the machine actually

fails.

Transport lguipment Workshops.
The machine shop 1s comparatively small as the majority of the work

is carried out in the fitting shops where vehicles are striped dowa and
rebuilt primerily using replacement vpaiis from the orlginal manufactarer.
They do however, undertake the metal spraying and regrinding of crankshafts
and reboring of engines, as well es the limited mamfacture of parte

which are not readily available from {he equipment makers.

Small Companieca.
Driving down the main atreet of the engincering district it is

possible to observe several hundrcd nachine tools in the open fronted
workshops. Most of these shops only have two, three or perhaps four
machines operated by the owner and his friends or family. The majority
of these nachines are extremely antiquated dut occasionally machines of
less than ten years of age are to be seen. It is reported that there
is a high degreb of skill in these shops but this statement should be

trrated with reserve.
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Training Centres.

There are three principal training centros established or in
course ~f construction. The oldest of these is the Rallway Institute
which .3 been in operaticn for five years and is equipped with some
forty = .dern machine tools. The emphasis at this centre is on practical
work :ther than theoretical studies whioch only account for a small part
of t&. *~tel curriculum.

The 011 Conmpany at ;Baghdad have established an extremely modern
training centre equipped with first class machine shopas and excellent
lecture rooms with all necessary models provideds The centre is due to
become operational in the Autumn and a number of Russian inatructors will
be att:ched to it.

e third centre is at Iskandyria but the buildings for this
centre are only in course of construction although the machine tools
" have alrcady been delivered and are in store at the main factory.

<ach of those centres will play an important part in training
technicians and artisans for the industrial development of the country
and it is important that machine tool utilisation and maintenance should

be included in the curriculum.

Training Schoolg.

Eleven technical and vocational training schools are deing

established and on average each of these schools have around 25 machine
tools. I.L.0. guildance is being given in the eatablishment of the
training methods and curriculum and their «xpert Mpy. P, P, Nailer,
requested that 1if possible a firstclass book of machine tool maintenance
should be sent to him so that he could have this translated into Arabdic
for use within the schoole.






