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ABSTRACT 

. "'~ 
DP/PAK/76/003 Programning of the DevelopnElt 
of the Car;itdl Goods Industrv <-in Pakistan. 

Following initial rec0UID2I1dations, five sectors of ti.~e Capital Goods 

Industry have been examined and reports s~cted. 

These sectors are Machine Tools, Textile Machinery, Transport Equipm:mt, 

c.onstruction Equiplll..I1t and Agricultural Machinery. Howevc.:, owir.g to the 

illnP.ss of the Expert deali.."'lg with Agricultural Machinery the mission on 

this topic CCJIIllleted onl'.J two rronths instead of the three IIDnths allocated. 

ThE pr~sent mission has visited centres manufacturing or developir.g 

agricultural imchineD; in ord..:r to cover the operations in this sector 

rrore CCJD'.l'letely. (See Appe..11.dix 1) . 

Tne present mission, which is of 12 rronths duration, has a.x> major 

objectives. 

1) The integration and sur:nnarisL.i.g of the findings ~.n the five 

sectors and drawing general cor~clusic:ns regarding the engi..'1eering 

industry concerned with the manufactt...-re of Capital G:>ods. 

2) The COiJl'leticn cf phase-I of the Prcje~t and making recomrendations 

regarding phase-II , which, if approved, ~d cover a period of 

three years. 

The five sector reports have been discussed with people and organisations 

ccmcemed and views and criticism..c:; have been sought. The min conclusions 

and reconnei.dations which follow in the abstract deal with the c.:; 
engineering industry, along with major recomIE.'ldations relrited to the 

sectors. Those which are specific tu each sector are given in ·aach 

sector report. 

'Ihe repor.: presents a detailed ~rk plan for phase-II of the project. 

(see page 37 onward). 

.. 
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FOOINGS 

F.ach sector report gi\'es findings and recomrenda.tions appropriate to 

the sector. The following applies to t:ie CG engineering industry as 

discovered through study of all five sectors . 

. 1 The mstitutions necessary for the developm:nt of CG ini...'\istry exist 

in the country. But each organisation requires ~roving or expanding 

to IIEet the forthcaning requiremmts . 

. 2 The major short-comings in the industry are: 

i) Lack of design ability 

ii) Inability of manufacture reproduceable articles in reasonable 

nunDerS (i.e., not one-off). 

iii) Difficulty in obtaining suitable raw material. 

* . 3 fust deletioq ?ro~~s have slowed down at t..~ JOi: - 4(J'f: le.;el. This 
~ is largely due to lack of :ertain identifiable know-hows, and related 

pl.ant and skills, in either their own units or L1 their sub-contractors 

units . 

. 4 Without considerable developrrent in their own or their sub-contra-:tors 

plants or in the infrastructure it will prove ~ossible to take the 

deletion progra:IIIIEs beyonp sc?.y about 50% in many cases . 

. 5 In order to progress the deletion progranm=s it is necessary to present 

them in a revised form so that the causes of delays can be identified., 

and appropriate action taken . 

. 6 There are approximately 50 rmjor engineering units and approximately 4{)Q 

approved sub-contractors concerned with the CG industry . 

. 7 The major units are mainly public sector. Their plants are over-manned 

and under-utilised. Their requir~ts are often very specific and 

comected with inprovi.ng part.;cular manufacturing procedures. Assistance 

will also be required in sub-contracting procedures. 

k See list of abbreviations and def in.itions 

-- ------ ---
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.8 Til.e sub-contractors require assistance in batch production of 

. 9 A ~t..liodology ex.ist:s which can be used to deal with the above 

weaknesses by identifying the know-hows and skills required to 

affect improveIIEnts. 

RECOM1ENDATIONS Action by 

.1 Investigate the present capabilities of each of the UNIOO & 

instituticns:- PSI, PITAC, MAS, PCSIR, CTI.., P'\RC, AMRI mvr 
and take appropriate acticn and supply the necessary aid 

to strengthen these . 

. 2 Agree with PSI on the International Standard System 

to be used in the country for the engineering industry 

..il1d publish t:hese standards with equivalents, 

.3 Capital Goods Developm=nt Unit (CGDU) to be set up as 

a permanent organisation as part of the X:i.nistry of 

L11dustries. The staff appoinorent to be reguJ.arised 

and a budget agreed . 

um:oo & mvr 

mvr 

. 4 CGDU to set-up a data base classifyllig the engineering UNIOO & mvr 
uni.ts, w:eir products and their ::apabilities. Recordirg 

these in degrees of cr:iple.xity and noting the con;>o-

s ition of the staff . 

. 5 CCT>U to recOIImmd to Governirent the necessa..ry trajning UNIIX>· * 
IJEa.Sures required in order to upgrade the staff and TM)rk- mvr 
force in the engineering units engaged in the production 

oi Capital Goods. These w:ruld be in the areas of desing, 
IJEa.Suremmt and cmtrol of quality. and processing 

rrethods such as Casting, forging, heat treaorent . 

. 6 GovenmEnt should consider the possibility of reducing oovr: 
or eleminating tRx on the r~ materials required in 

engineering. Taxes rmy be applir.d to the finisheci machine. 
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Action bv 
--~ 

. 7 An existing professional body e.g. Pakistan Engin- mvr. 

eeri."lg Council (PEC), should examine the education 

courses and progr~s for engineers ar.d suggest 

in:provezrents particularly directed towards contiinir1g 
practical expBrience with theoretical ~rk . 

. S TI-:ere is a need for an agreed collective voice or mvr 
lobby for the Mechanical Engineer.Jig Ma.nufacture;rs 

This appears to be neglected coopared with Electrical, 
and Chemical E..igineers . 

. 9 Sub-ccr..cracting operations need to be expandt.d and 

encouraged. Goverrm:mt establishmmt should lead 
t...11.e way in erhic.atir.g tt.eir own subconnactors. 

.10 The deletion progr~s should be rewritten in a 

,. form which, keeping in mind the potential of sub 

contractors, permits the identification of: 

i) The size of the demand of classes of ccrq:>onents 

or parts e.g. , revcounters for ~ wheelers or 

discJblades for ploughs, and therefore: 

ii) The possib.ility of IIEeting these demmd on a 

country wide basis . 

mvr 

mvr & UNIOO 

. 11 In order to avoid tying up funds and to avoid delays mvr 
in recovering the tax on exporting, use a system of 
bond posting . 

. 12 GoverrirEn.t shOuld consider chang_ing. the labour 1aWs mvr 
• 
so as to permit dismissal for good cause. 

RecotmEidations der.tling with individual sectors are given in chapter 7. 
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NEW PROJECT 

Project No. DP/PAK/83 Duration 30 m:mths 

Both the Project Docum=n.t and the PC-I for phase I foresaw the 

requi=en5lt of a second phase of the present project. 

The YX:>ttiing of the Project IX>cum=n.t is as follows~ 

It is forecnen that a second phase of the project will be necessary 

to : 

a) Progress the studies of Phase I through feasibility and preinvest

mant to the liq:>leI!E.1.taticn level including the establishrent of 

identified supporthig activities. 

b) C.arry out studies for ot..'1.er product groups. 

c) Assisi: in updating the wa.cro pl.cm in accordance with changes in the 

~ ecoru:mic climte. 

d) Rec... .. ....La1d, if necessary, the establish!IEnt of inst.:rtmmts :-:: ·:...l..s 

Capital Goods Sector developnEnt such as t;he institution of a develop

mant fund, the creation of engineering and specialized man-power , 

support a develoµnent incentives schare, the developmmt of technolo

f!:J, etc. 

Proposals for this continuing YX:>rk ell e given ~:m page 38 . 
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1. INTRODUCTION 

1.1 GENERAL 

In 1975 the. Governm=nt of Pakistan asked L'NIOO to assist in an 

exploratory way in investigating the scope for further rationalisation 

and progranned developirent of the c.apital Goods Industry. In May 1976 

a mission carried out this initial investigation and suggested that 

the developmmt efforts be centralised in a special unit u.E the 

Ministry of Industry. Accordingly the Goven1DEI1t decided to set up a 

c.apital Goods De~loprrent Unit (CGDU) to initiate and nrmitor the 

prograrrming of the developrrent of this sector. 

The CGDU, whilst operational, has not yet been formally established 

by the Goverrmer!t but the Project is continuing through the ~rk of 

the Experts and their c.ounterparts. 

'This repo~ j_s the finaJ. "!:'eport of Phase I. Proposals and recOIIIlEl.-

• dat:..~.s are ma.de for Pli.ase II and a i.k>rk Plan is presented. A 

netl°'.orl...oJ.cgy is described which will enable the planning of developnelt 

to be s~icturec. The u:21:':1od makes it possible to accurately quantify 

the sta.~e ~= -:z.1e:_~~T'1.t of in.c.:.vidual coaDanies or industrial 

~ =c'::-~-; :~tYJ: -..fc.::..c:i as~essm<mts of 1:he inputs necessary to cause 

:.m:iroveIIE1ts can be made . 

Ir.i ~a.se-I the following sector reports have been prepared and 
-::,--.... ~..: ._,.._·":1,.: -- --- ... 

v'I , 

vi) 

........ --.-~·c::::·--

.. ' _, -- ·-· .-., ...... _ -·- -

Agricultural 
Machinery 

Corutruction 
Equipm:!rlt 

~c:::GO 1. &Ji:-. .:....-..i 
"\2:: ~. .J. ?eE 

?rank A. Greerlt\OOd 

William Hock 

W.J.Dziecielewski 

Kar 1 P.einz Oberhuber 

Is: ~-:-·.m~ 1980 

3th Jan. 1982 

5th Jan 1982 

10th April 82 

27th May 1982 

30th July 1982 
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The Project Docll[!E!lt was signed on 27th March 1979 and planned to 

~ec~ operational ir April 1979. 'J.he Project actually becone operational 

on 27th January 1980 with a proposed duration of 2 years, but it has been 

necessary to extend Phase-I upto 30 June 1983. The co-operating agency 
is Invesnrent Prorrotion Bureau (IPB). 

'Ihe revised UNDP contribution is 387,853 US dollars (see the Project 

Revision dated 31st October 1981). There has been an increase from the 

original 266,000 US dollars reflecting the d.elavs and the fact that 

Textile Machinery has been 1dded to the progr2.llln: . The Goverrnnmt 

contribution remains at o00,000 nipees but is under review". 

1.2 OBJECI'IVES OF MISSION 

Briefly these are as follows:-

1.2.1 Phase-I of the Project has been concluded by surrmarising the findings and 

conclusions 0f 1:..h.e 5 sect~~s ~~DOrts. Sy correspondence and interviews 
.. i... vi"ews of m· te.-ac:-or ....,., ....... -" ac: ·~::i·-o l.,pon <::,..,,.,.J.,t- ,,...,..J these 1..-ue be" l taker Ul.t:: --·- .,,..,.... .. -·--· --- - • ·-· * - ... .,, __ ·-V~L- "=1.L..li lld.v' ..._. L 

1.2.2 Assisting in fina:is:L.ig the Project Docum:!nt for Phase-II aid pr~paring 

a detailed plan for inlilerrentation. 

Note:- The Project requires a formal Progress Report to be written in 

June 83. This is the final date of J:'hase I and such a report will be 

prepared. However the timing of this present Report takes into account 

firstly, that the PC-I for Phase-II has been submitted and will serve as an 
explanation and background to both this docum::nt and the related P-.i:oject 

Document. Secondly it is necessary to produce this report in good tinE 

for the beginning of the financial year (July-83)~ 

1.3 SUBCONTRACTING 

There has been no Sub-contracting in Phase-I 

* This report was first issued in April '83. 
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1.4 FEI..1.GJSHip 

It has not been possible for t.11e Goveil'JITE!lt to take up the fellow
ship ~orr.;>onent of the Project (Value 52, 800 US $) . 

1.5 STAFF 

The counti:>rpart of the CIA at present seconded to the Project is 

expected to be recalled to IPB in the near future. One counterpart 

left to go abroad on July 1982. There are now ~ counterparts on 

the staff. one being an engineer and the other a statistician, 

Whilst this staff is ver1 sma.E in ~untier and therefore vul..Tler.:;ible, 
it is sufficient to C<JI11>lete the i;..urk of Ph<:.se-I but the staff 

should be increased and appointmmts made permment in Phase-II, 
(see reconnendations.) 
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2. TI1E CAPITAL GCODS INDUSTRY 

'Il'.e studies which have been carried out :h""l tt.e 5 sectors have shmvn 

how c~lex is the subject of Capital Goods Developrrent. The requirerrents 

of each sector differ in many "Ways from each oth2r. On first sight 

there is little in conmJI". betw'een say the manufacture of agricultural 

~lerrents and of rrachine tools. However, the whole CG industry does 

hz·re many cOOIIDn cequirerrents. These have been swmarised in the diagram 

shown in Appendix 2. 

The following notes deal with eac.11 subject illustrated 

2. 1 PI.ANNING 

2.1.1 Deletion Prograrrrres 

These programIEs will be the main engine for _change and will stirwlate- -

the whole of the CG industry. 

The p.cogramres have a degree of ~sition from the Governmmt with the 

purpose of encouraging develo~t. In nost. cases the relatively easy 
eleIIEl.ts have been substituted but many obstacles are now being encountered 

which will seriously slow down the '..x>rk unless changes are tmde. 

The items to be deleted are usually identified L.1 absolute detail and 
costed to the third decimal place, but since the objective is to achieve 

* maximm deletion then the AUs should have a large degree of freedcm in 

organising its own programres so as to respond to the rn.m:erous technical 

di£ficulties encountered. 

It should be recognised that the assenbling unit (AU), which nay also 

be -manufacturing, has direct control over the manufacture of ~ly certain 

parts. These parts should be identified and the AU penalised if this 

section of the programIE is not c~leted on tine. In cases of excessive 

delays licences could be withdrawn or sanction levels could be reduced, 

Where too rmny licences have been granted this form of sanction can be 

used to reduce the nurber of manufacturers. 

* Aus ~ Assanbling lnits 
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'ihe AU will be dependent 0'1. the supply of suitable rm. material or 

part-finished iterrs over which it has little control. It could be th.at 
the achieverIEnt of t...'1e AU in this area has to be conditional. Such items 

should be identified. Such :.dentification will help the planners in t...1ie 

rerroval of deficiencie::; e.g. the serious lack of die mking or heat 

treat::Irent etc:. Sorretms it is possible to rrodi£y designs to take into 

account deficie..~cies such as non availability of a certain sectior..s or 

alloys. For si.rrple machines this is readily carried out but for sophis
'.:~cated machinery this calls for high quality design ability which may 
t.e entirely lacking. 

7'.Yre are bought-out items or corrponents included in the deletion programres 
e 6· ba:teries and spee~ters. lhe fo~r can be supplied but there 

: .. s at present no supplier of spee~ter:> in the country. Again bought-out 

tt0.'TS Jr c~ents should be identified with a statemmt of the require
na-its in order to reet the deletion demmd e.g. the setting up of 

i1tstr<Xa1t manufacture. lhe collective demand of the deletion progranm=s 
;..mild encourage the settirg up of certain manufactures. 

There seems to be lit~le or no advantage in assembling certain items, say 

a gearbox, unless elemmts of this are manufactured in the C'.runtry. -

I..1 fa..:.t buch activities will often increase costs.Banning engines in f"PTT 

.::ondiciun may delay operations due to hold up in the supply of sexy 

from ;:b.e licensor. This type of ban shocld be delayed until such 

::hat . .i reasonable rn.mDer of corqxments can be manufactured in thE: c ..... ntry 
and the supply assured. 

fhe deletion progr~s are generally about 30% ~.::mpleted. 'Ihis re~resents 
an early stage in developm::nt. Typically, CClllXJI1ents which require 

welding, sheet rretal ~rk and s~le turning are being produced. Sare 

pla5tic and rubber corrponents are also being produced. 

The requirenEnts are just beginning to enter the next level of c~lexity 
and this is going to cause a serious hold-up in the programres probably 

at a deletion level of less than 50%. Many statem:mts heanl of plans to 

reach 85% deletion in a few years tm are totally unfounded on fact or 
even on realistic plans. 
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2. 1. 2 RAW MATERIALS 

A\.'ailability 

There_are rnny difficulties here. Often COO{lramise$·in· 

ccnposition or dinEnsions have to be made, the latt:er corrprooti.se 
giving rise to wastage. 

The production fran the Steel Mill should help to ease the 

problem of supply of certain items but not of special or alloy 

steels. It will be irrportant that the-price of the steel is 

coopeti ve against the irrported material. The ·setting up of a data 

base dealing with the availability of rCJJN rmterial will help 
to locate bottlenecks and show gaps in supply/demmd. 

Quality 

The subject is dealt in rwre detail later but with regari to ra;.,; 

rmterial there is a need for the acceptance and use of one 

International Standard and the recognition of one authority with 

the ~uremmt of stand~ds in the country. There are too many 
instances of conflicting results from various laboratcries. 

2.1.3 DEMAND/SUPPLY 

The sector reports deal with the detmnd - supply gaps in the five 

sectors. There is a need to examine the overall requireirents so as 

to show the growth potential fran r..vhich the training progranmes 

required and the demand level for specialised raw ma.terials, 

ma.chine tools etc. can be esti.Imted. (see chapter 3 ). 

2 . 1. 4> MARKCI' SIZE 

:1'.~ ~ort :::'E.rket for engineering goods is vecy small ( 2% of 

total exports). It is realistic, therefore, with few exceptions 

(e.g. surgical instnmmts and cutlery) to ass~ that the market 

available is the home mrket for sane years to ~ and exports 
will conti.rrue to be very small for the next five years . 
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This should not sugge..;t that efforts in the export field are not 

-worthwhile but that essential actions directed towards inproved 

quaiity products are required for both the danestic and export 

markets. The product for the domestic market rru.st be to i.-iternational 
levels of quality. 

In spite: of the fact that che available market is small, rapid growth 

of the CG industry may be expected. Continued nnvem:nt into tJi.e urban 
areas and continued growth of GDP will require increased output frcm 

the engineering industry. Thi~ will be satisfied by irrports or increased 

and ~roved haa:: production. If increased ~ produccion is not 

achieved this will create a high demand for imports to the detri..nl2I'lt 

of darestic industrial developrralt. 

2. 1. 5 INFRASTRUCTIJRE 

Many of the requirem:nts are I!Et in fr,e nnre developed are.as , for 

instance, there are good rail and road comections, post and 

telegraph services are satisfactory but there is a serious shortage 

of ~lectrical power and gas. 

The public institutions which sErve the engineering industry rm.ist 

irrprove their services to industry. All need to becc:Jm nore 

effective and thus used with nnre confidence. There may be a nu:nber 

of reasons for the relative ineffectiveness - shortage of funds, 

too high charges for the~ services, lack of knowledge on the 

part of potential cust~rs, distance frcm customrrs, lack of 

skilled or trained staff lack of correct equipment etc. 'Ihe relevant 

institutions are PSI, en,, PCSIR, PITAC, MAS, PARC. Each of these 

institutions should be examined to see how their effectiveness 

can be ~roved. In a nunber cf cases there is a need to extend 

their activities, at least, to each of the major i 1dustrial centres 

in the country. 

The engineering section of PSI needs considerable strengthening. 

CXle agreed International Standard should be used and a detailed 

prograrrme for developcrent is required which needs to be irrplt:mmted 

urgently. 
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Natiori.3.l 
Coupled with this there sh01.ild be a/Standards laboratory which 

should be the single arbiter of standards in the country. !~ 

should b2 responsible for t~e calibration and checking of 

instrtm:nts used in Approvej L3.boratories and act as a reference 

for other publicly or privately m..ned standards ir.struna1ts. 

2-1.6 TECHIDux;y TRANSFER 

In spite of statP..IIEnL.:; made in International £on.mis dealing wiu.11 

the transfer of technology it remains a very expensive operation. 

The licensor will look for ac~:vantages such as the continued sale 

of parts or spares, the purchaSe of mi.ninum levels of stock items, 

limitations tc export etc. However, the alternative of developing 

ones O'Nil technology can ce far rmre expensive. 

However, full advantage of the technology transferred is very rarely 

taken. There are many instances of insufficient effort by the 

licensee to take full advant -2 of available infonnation and often 

the tedmology is"froze:_1" instead of using the know-how gained so 

as to build upon or ~rove. It has however to be rerrembered that 

this requires sare developn6lt and design capability which is 

al.m::>st entirely missing except for very few units. The result is that 

individual machines are reproch.:ced for m:my years or institutions 

which are set-up remain unchanged. Careful. plaming should take 

place prior to the transfer particularly taking into account the 

nurber and quality of the staff involved, ensuring back-up. The 
transfer shou:.-:! be regarded as a step on the ladder so Jla.t the 

organisation ca.~ clllrb and ~rove. 

2. 1. 7 CAPACITI jl lJITLISATION OF CAPACITI PRODUCT MIX 

* There are many st.atistics available showing that BMR. action w"ithout 

expansion ~uld be sufficient to 1naet the demand over the next 

few years. Many plants are seriously under utilised. 

* BMR; Balancing rrodemizing and replacemmt 
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There are mmy reasons fo:: this under utilisation but scrre goverrurent 

departrrEnt actions have given rise to difficul~ies. ¥.avir.g in mind the 

total demand .:md the stage of developm:nt in the country often too rna."'1y 

licences have bee."1 sancti0'1ed e.g. in t...11e case of tractors and two 

wti.ee:.ers. This gives rise to too lI'.any mdels wit...11 many attendant 
difficclties. Appendix 3 shONs the effect of this on capacity utilisation 

in the case of c...u wheelers . 

Perhaps the -:rnst serious difficul1:y of tne combination of a small market 

and many rrodels is t...11at it will never be economic to manufacture the 

m:ire sophisticated eleIIEnts of the rna.chinery and it totally frustrates the 

building up of an effective subcontracting industry. 

In the interest of the developTIEl.~ of the engineering industry severe 

penalties for non-achi2vem:m.t of realistic targets in the deletion 

progrannes should be considered. This action should be designed to 

reduce the nu:nber of m:xlels. 

It can be seen that actual production expressed as a percentage of 

~tallec capacity is as low as 36%. The govenurent attell1>tS to solve the 

problem ~y sanctionir_g production at reduced levels i.e. appLyuig 

quotas, but a better way if this were possible ~d be to drastically 

reduce the nurber of licences and turn s~ factories over to other 

products. This could be carried out by suitable adjusonent of quotas. 

If the cO!IlJailies attaq>t to solve the problem of under-utilisation by 

diversLryi.ng their products, this results in the serious disadvantage 

of spreading the available skills too th.inly, particularly_of managenEnt 

and design. 

The country can tolerate a reduced nunber of rodels of vehicles in the 

interest 8f increasing production b~~ches. For the custorrer to be able 

to choose between tr...u wheeler engine sizes YJhich ar2 assenbled in tbe 
country of SO(l) , 70(l), 80(2), 150(l), cc's: (the nunber of makes 

being given 111 brackets) is too expensive a luxury. It adds to cost and 

m:ik.es certain deletion programres inpractical. 
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In the ver;r large Public units underutilisation has also been attached 

by d.iversiiicati.on b11t if each rm.jar product is examined there is still 

a lo;.; utilisation - in other wrds it has not proved poss it, 1.e to find a 

prodact where the dem3nd is high enough to solve the problem.Too high a 

degree of diversification discourages developITEnt in ar1y one particular 

field and ccntributes to the freezing of technology. 

It IlllSt be strongly emphasised that it is better to concentrace expertise 

in the manufacture of high grade articles , so as to 

in{lrove the mchiner;r into which such c~ents are assembled. This will 

~and the ffi2.rket for the hone-produced article which in turn helps to 

solve under t:.tilisation. 

2 . L 8 QlX)TAS 

In the case of ~ wheelers a quota system in the form of sanctioned 

prod'JCtion levels tends to v.iork against the interest of the developm=nt 

of CG (see para 2.1. 7). However, there are instances where quocas may be 

of help, the purpose being to increase batch sizes and thus reduce costs. 

It my be argued that this is over-protective and it is acknowledged that 

this danger does exist, but it is a fact that for every single machine 

produced or about to be produced in Pakistan there is an abundance of 

equivalents rrade elsewhere. A careful adjustmmt of duty levels can give 

the necessary carpetition and soon as the overall demand has reacherl a 

sufficient: level, free corq>etition may be permitted. 
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2. l. 9 ~!ERGER POSSIB:11.ITIES 

In the organised sector ,..m.erever there are too many ma..'1ufact:urers 

of a particular product a rerger of con:panies tmj' be beneficial 

e.5. ~ wheelers or tractors. In the non-organised sector wilere 

very small units are operating, the labour laws and tax laws 

should be directed towards encouraging the growth of the rmre 

advanced units or the m:rger of such units so that there are 

possibilities of them being able to handle roore c~lex prorluc1:s 

euploying trained engineers and designers. 

As a conpany develops in its use of knaw-hows e.g. design, 

manufacture of prototype, testing, quality control, rrarketing, 

cost control etc. so it is essential for it to reach certain 

mi.nimJm sizes . 

2.1.10 USE OF L\BOUR 

There is a serious over-marming of many public engineering units 

and the labour lzws contribute to this. 

An active and efficient factory will produce a better product than 

an over-manned fac~ry at:art frc · the obvious effect on. the cost of 

tii.e ~reduct. Gor~cers are nore content in such an. errvirorme1.t 

Clearly those are iJirortant social questions raised but a dynamic 

effecient CG operation will have a great effect on standard of 

living and snould not be discouraged by having to carry too high 

a social cost. 
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2 . l. 11 ThSITTu 'TION S 

n.ere are many existing institutions in the country 

capable of assisting the engineering i.rldustr;. 

Insufficient use is being made of these and there is no doubt 

that som= weaknesses exist in the institutions which require 

assistance and :il!provem:nt. 

The instituti0i1 of :imrediate interest are PSI, PIT. .• C, MAS, 

PCSIR, CTI.., PARC, AMRI. 

A nuni:>er of cOIIIrents regarding govert"!mnt action haV8 ·:::~e.-:-" ~aee 

in the preceeding paragraphs. The following may also be r..oted. 

2.2.1 Bans 

It will be essern:ial for many years to cone to protect nascent 

ir1dustry by bans or high duties. Unfortunately a ban is a blunt 

instrun:ent for control, so IIUCh so, that Goverrnrent will often 

"Je~_:.: the in~<Jr': sf banned items to developing areas or under 

spe(::.al ci.!:"c~..ll]S':aJ.'!.CP.S. !!l suc .. 1-i cases since the banned item can be 

ma.de :ir: :ti.e com:rf ~quivah-mt financial support could be given 

li the items ar~ purcrased from a hOire produce_·. 

Duties, which can give a finer control than bans are prefered. 

The in:position of bans should be carefully tined. It is essenti.cll 

that the hale supplier should be in a reasriably good position 

to supply the demand before the ba:n is in:posed. 
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2.2.2 Tax 

Taxes on raw materials should be drast:ically reduced or, better, 
eliminated entirely. A careful control of duty level on the final 

product can be a good way to encourage the CG industry without 
giving it overprotection. 

2.2.3 Barter 

Barter agreerrents obviously have the effect of satisfying sone 

of the demand and reducing the level of demand available to the 

hOire industry. Care should be taken in such agreerrents to give 

the maxim.ml possible protection to the CG industry. 

2.2.4 labour laws 

::'11.e l.2.bour laws 'Whic..li. ar'= -jesigned to support cottage indus=y may 

act so ::i.s to fragnent ~he engi.11eering industry. Many of the very 

small.. units will have to L'1crease in s.!.ze, through rrergers ar their 

own growth, so that they can ccrry out quality control, measure 

the product, use and maintain autom3.tic inachi..':.es :m 1?roduction 
lines and later design and develop their products. 

'nlere is a need for greater flexibility in the laws governing 

''hiring and firing" labour so as to avoid overm:mn:i..ng. 

2.3 CCMPETITION 

2. 3. 1 Small Industry 

The rmin conpetition for the fa; c~es at present producing 

quality engineering products is from the small family nn industry. 

'lhese small units,en:ploying say less than 50 people, rely on hand 

fitting. 'lhe quality of material used and product quality are 

doubtful but the ma.in reason for their success is the lqw price 

which matches the low purchasing power of the market. However, the 
narket is changing and the rate of change is increasing, so that 

during the :-text: decade the market size for quality products will 

increase considerably. 
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It is essential that a nunber of small industrial Ul"its which at 

present are proud of producing cooplete ma.chines in small, sometines 

even single, quantities, see the advant1ge of becoming subcontractors 

and become specialists in certain types a£ product:iion activities or 

product types e.g. quality spring ma.Tltlfacture or quality fasteners. 

This does not 1lBSl1 that t.i.'1.ey have to grow to be successful. The expertise 

requir~d by the vendor is that of mmufacturing rethods, the v.endee 

supplying designs and dealing with such matters as development, marketing 

etc. A relatively small rn.mi:ler of engineers trai..'1ed in specialist 

productior. rethods can have a big effect in the vendor operations. 

To encourage effective subcontracting the first requiremmt of the vendor 

cC1Ipanies is the use of m:xiern production rethods and equiprent. Whereas 

the requirements of the vendee are many,design,c!evelopment, marketing 

etc. Both vendor and vendee nust be quality conscious, 

Many small coopanies will continue to produce· the cheaper l~ quality 

itQill.5 for the manufacture of the le.ss critical products. 

2. 3. 2 Overseas Coopanies 

Partly owing to an absence of marketing activities, custcmars of the 

CG industry tend to inl>ort machinery from overseas even when exact holoo 

equivalents are available. Overseas coapanies using their fully developed 

marketing and tec~cal f ..ipport represent serious cC1Ipetition even 

though inport tax levels are very high. This problem can be overcome by 

inproving quality, marketing and servicing. 

Overseas carpanies cooperate in CKD actbi.ties but it is wrong to think 

that CKD represents any real advantage to Pakistan unless this is foll~d 

by a really effective and well planned deletion progranma which is 

carri~ out with deter:nination. The supplier of the CKD parts w:>rks on the 

principal that ''half a loaf is better then no bread'' but he will attenpt 

to retain his half share as long as possible. The recipient of the Q<D 

parts, similarly, will find it very costly in nxmey and effort to push 

the deletion beyond the 30'/o level and will be teapted to remain as a trader. 
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2.3.3 Cheaper 1nJ?orts 

Whilst the rm.chinery from SCl!E overseas corr.panies is mre expensive 

than locally made ite:ns, there are msny instances of ilq:x)rted machinery 

being IIllCh cheaper even after tax. 

Unfortunately the developrrent from one level of manufacturing conpetance 

to another is expensive and therefore increases the cost of the product. 

A reasonable proportion of this inevitable increased cost should be 

b.Jrne by the state in the general taxes. This is particularly ~rta.-rit 

when considering the funding of supporting activities such as standards, 

quality rreasuremmt, SO!re aspects of training etc. 

2.4 PRODUCTS 

2.4.1 Cost Structure 

Raw Materials:- As stated elsewhere there are problem.5 of availability 

and high cost. ~ver, the difficulties in obtaining suitable raw 

material is often used an excuse for poor ~rkmanship. A solution to the 

problem, as seen in a unit msnufacturing agricultured inplerrents, is to 

carefully design within the j.J.mitations of available raw material, and 

i.Irpo~ir.g anly the essential items possibly in fully machined state. 

Labour:- The ove:::--~J_cy::E:"t o:: b.di.:.et:t labour seriously adds to cost -

this is ger.erally iror.~ ~.E.gg~r'3.~:ed. 5.n ?ublic units. 

Overheads:- 'Ihe serious :mder-utilisation of buildings, plant and machinery 

ca:-_~.:1 .::::c.s ':c ::::s.:. ::--is sit'.iation will only improve with-:-a substantial 

Developmmt:- There is a cost cooponent associated with developing awn 

skills and training and also, in many cases, of the skills and training 

of subcontractors. It m:st be acknowledged that this is a necessary 

cost and support given. 
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Profit:- In Public units this is often negative Md the operation has 

to be supported from State funds. The reasons for loss should be 
clearly stated so that the necessary support is not "feather-bedding" 
but is directed towards ilrproving the situation e.g. it could be that 

the cause is outside the control of the corrpany and the infrastructure 
has to be irq)roved in order to rectify the situation. It 'NOUld be helpful 
if social costs were segregat~d from manufacturing costs. 

2. 4. 2 Selling price 
In Pakistan the selling price of a CG is very rarely influenced by the 
consideration of its effect on sales volun:. 

'llle conpetitors selling price may be unrealistically low or extren:ely 

high when tax is added. Selling prices are therefore very largely 

determined by government policies. This is necessary whilst the CG 

industry is being developed but it puts a great responsibility on the 

goverrmmt to apply bans, adjust tax levels, arrange barter etc. in a 

way so as to continually encourage the developrrent of industry. 

A.correct assessnent oE the stage of developmmt and of its realistic 
rate of change is therefore essential (see chapter 3, 4, 5 ) 
so as to assist govertlilE11t to apply the controls in such a way as to_ bring 

maxi.m..m benefit. 

2. 4. 3 Quality and Quality c.ontrol 
Both the rrea.suremant of quality of the product and the control of quality 

during rranufacture is largely missing or if present is in an elementary 

fc~. 

In s~ cases there is an overchecking of items because of one-off 

production ~thods and quality control by SaII\>ling is not understood. 

'llles~ shortcomings resui.t in inferior quality and cust~r confidence 

is adversely affected. 

2.4 .... Market!nB 

This i~ al.nnst entirely missing. Often even the large organisations expect 
custcmil's to approach them. Sales literature hardly exists and there 
is very little sales forecasting. Hence there is no effective production 
control on capacity planning. 
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2.5.1 Qualitv/Price 

Custoners in general have a low spending power and will sacrifice 

quality for price. 

2.5.2 HorreLEJwort 

Can be ass~d to be entirely horre market for the great majority of 

capital goods. 

2. 5. 3 Correct use of Product 

There arc. instances of large wastage due to custorrer misuse of 

produc~s (see Construct~.on sector report). There is a need for 

Manuals describing the proper use and scrre tinEs training facilities 

should be given to cust~rs by the supplier in the case of m::>re 

sophisticated IIE.chinery. It was interesting to see real atterrpts to 

educate the purchaser in the correct use of tractors and farm ~lem:nts. 

2.6 STAFF 

2.6.1 Training 
The production IIEthods and practices need to be improved but the 

supporting activities 3·~" ~.s m=1<~ting, sales, design. developrrent of 

product: ri.-=-=d tc i:-~ :..."1t::--::-r~:.:.:::~d 2rd then developed since they are 

The ::-a~..:"t~-"-2; r:e-:~ssary wEl 9e th!:'ough secondary education, uni.versity 

or techni-:a~ -:olieges, specialised training institutions, in house 

trafrling, sandwich courses ~y release scheres etc. 

2. 6. 2 Loss of skilled labour 

'Tilere is a need to educate mJre skilled people than those strictly 

necessary to rreet the countries :i.mrediate requirerrents owing to the 

loss to neighbouring countries. However, this can be well ~rthwhile 

even if calculated in rroney tenn.s, since the overseas Pakistani 

repatriates very large suns and often ~rks in overseas cotmtries with 

the intention of returning later when he will bring developed skills 

with him. Since this benefits the country rather than the enployer 

support for training should c~ from the governrrent. 
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3 . ~1EIBOOOL07£ 

3.1 REQCIREMENTS 

There exists an ernbroyonic CG industr1 in Pakistan. The requirem:nt, 

stated in its si.rrplest fonn, is that of developing this industry 

so that all the required inputs such as standards, developirent, 

training etc. , remain in phase i.e. are available at the required 

state of i.rrprov~t at the right t~. 

Another sirrple way of look.L.1g at the problems is the requirerrent that 

parts such as that shown in Appendix 4 (which is imaginary) can be 

manufactured in reasonable production runs of the correct IM.terial 

to the tolerance and finished required. When a number of subcontrac

tors are able to corrpete for such business on the basis of price 

and delivery the CG industry will be in a reasonable condition. 

3 . 2 Sub-Contracting 

II} order to rreet the above requirerrents a large number of activities 

have to be coordinated. At one extrerre a number of coop.:mies, rrostly 

under public ownership, have achieved a reasonable degree of develop

rrent but the vast bulk of engineering units are at a -:very early 

stage. Appendix - 5 illustrates the gereral position of all engineering 

units and the functions of CGDU in irrproving the level of co~etence 

of each of the groups of units. 

3. 3 Principal Units (P) 

These are units, public or private, which are capable of producing 

and/or asseniJling quality products. They are often engaged in CKD 

activities and are carrying out deletion perforrrances and typically 

they have, or did have in the past, links with a foreign coopany. 

We have identified 40 such units in the 5 sectors considered and 

there are probably no rrore then 60 in ;:ill the small to iredium size 

electrom:chanical industry (EMI), 
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3.~ ~proved Subconcraccors (A) 
TI".ese are units which have been idencified by the Priri.cipal Un~ts as 

capable of producing parts of quality sufficient for their purpose. 

They should also be able to nroduce b reasonable quantities i.e. 

not one - off. 

Subcontracting is not necessarily their m:i.jor activity. Such units are 

relatively few in number, say JJ0-400.and can be readily identified. 

3.5 Engineering Units (EU) 

TI"..ese are all other engL~eering units which are not in the A or P groups. 

Directories already exist showing their narres and addresses and range 

of products, however, it is known that rruch of this inform:ition is 

incorrect and sorretin'Es misleading e.g. , a firm may be listed as producin~ 

textile machinery but this may be a simple machine which has not been 

m:mufactured for years and the quality of the product will be of a low 

grade and produced on a one - off basis. 'lllese units are best described 

as general engineering units since their expertise lies in production 

rrethod.s based on direct copying rather than on a design base~ on the 

understanding of the technology of the ma.chine. There are about 8000 such 

units. Sorre of these units will wish to becorre sub-contractors. 'lllese will 

be designated (F) for future and a very rough estimate of their number 

is 500. 

3. 6 CGD!J 

A rrajor function of CGDU will be to correctly identify each of these 

P, A and F units so as to 8ive whatever assistance is necessary through 

existing institutional channels in addition to possible UN agencies. 

It should be noted that there will be great advantages in co-operating 

through the Vendor Project PAK/81/007 and the Data Base of the Project 

conceDled with Planning Developrrent and Statistical Cell of the Ministry 

of Industry, PAK/79/002/A/01/37 

A rrore complete description of the functions of the CGDU is given 

in Appendix 6 . 
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A nUirber of L'NIIX) publications l-4 greatly assist :L.~ reducing the 

c.:irrplex problem of defining the inputs required to give u.se to inproverrents 

i.n CG industry. The approach consists of defining the Central Production 

Lnit, t~e Technical Infrastructure and the c~nents and according to 

degrees of colll'lexity. 

The Inde.x of Corrplexity (le) of a capita~, intenrediate, or conswer 

elcctro~chanical product is the quantity of corrplexity involved in a 
given product, as shown by 80 suitably selected typical factors, whose 

contributions or influence may be sunned in orC:er to obtain a single final 

result. The corrplexity is based on the technical difficulties encountered 

ir. the following sequence: PRODUCT CONCEPT - I.ABORATORY - DESIGN -

:rA.\'l'F ACTT..J'RE - ASSEMBLY_ ( see Appendix 7 ) -

Each factor has a series oi six gradings or positions which define the 

different technological levels at which it is utilised in ~ractice. 

A fairly fundamental series of considerations shows that the whole le 

field the total corrplexity index can be divided in practice into six 

sections or technological levels N, of progressive CCJ£Il'lexity, from Nl 

to N6, each one including products with similar and/or corrparable problem.5. 

Thus the le field is made up of the following technological levels N: 
Technolo ical levels N 

Limits Nl N2 N3 

Minimum scores , or 17.0 30.1 55.1 
lower limit 

~Bxim..un scores , or 30.0 55.0 100.0 
·. upper limit 

,•: 1-4 
1. TECHNOIJXY IN THE SERVICES OF DEVELOPMENT 

2 . TECHOOIJXY L""1 lliE SERVICES OF DEVELOPMENT 

3 . TEC tNic.AL ANNEX 

4. HUMAN RESOURCES AND THE TECHNOL(X;Ic.AL 
COMPLEXITY OF CAPITAL GCODS 

N4 N5 

100.1 180.1 

180.0 320.0 

ID/itX;-324/4 

ID /i;.x:;-3 24 I 4 
SLM1ARY 

ID/itX;-324/4 
ADD.2 

N6 

320.l 

580.0 

F'RAJ.'K:O VIOOESICH 
UNIOO CONSULTANT 
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Scores will be given describing the degree of corrplexity and also 

an assessmmt of the use of know how. It is intended that this infor

mation will be part of a corrputer progranne so that the inforrmtion 

,,i.11 be available expressed in many forms and classified in different 

ways so as to assist the planners in developing the engineering 
industry 
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Dependi...'1g on the stage of developrrent of a ryarticular unit the arrount 

and quality of t:-:e specialist knowledge it ~lays will var;/. This is 

best sl-:m,n in the ~arm of know-hows (Kl-Is) used. 

,:..ppendi.x :::; gives a list of 45 KHs. c ivided into 4 groups viz. 

I Product and Relatetl 

II Product Preparation and Support 

III Production 

IV Various Techniques 

By noting the presence and quality of the KHs errployed it is possible to 

give a score. 

This combined i:-.i.th the score for level of CO{I\Jle..xity will give a sirrple 

but accurate asses~t of the stage of developrrent of the unit. 

A preliminary survey has been made of three P units, with the following 
results. 

Unit Operation 

1 ~la.chine Tool 
M:mufacture 

2 2 Wheeler 
assembly 

3 Tractor 
~, anufac cure 

le 

122 

32 

58 

Level of 
~lexity 

KH 

49 

22 

31 

Note:- There are five levels of me of individual KHs. 

N - None 

E - Elerrentar; 

I - Intenrediate 

A - Advanced 

C - Corrplete 

Use of KH 

I 

E 

E-I 
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"2:~ ~agnitude of the problem is therefore approxinately stated as 
3t'.or,,n in the following table . 

. 3s of Cnit Change Required 

p N3- N4 

p N2- N 3 

A N 2 - N 3 

F Nl- N 2 

El' Nl - N2 
(:kit Capital Goods) 

Estimated nunber 
of units 

10 

40 

200 

500 

8000 

Approx nurrber 
errploved 

25,000 

20,000 

10,000 

10,000 

80,000 

The above rrust be taken as a very rough estimate givi.~g orders of 

rmgnitude since detailed exarniwit:..cm of the industrial units have still 

to be rrade. As the COill>lexity of the product rises .so the range of 

skills and how-hows (KH) required increases. This, in turn, re,-Iuires 

rrore personnel. So there is a necessary increase in the size of the 
unit (T) as corrplexi.ty (N) increases . 

.4n ex.amination of the P units and their products as they presentlv exist 

in Pakistan show that they fall in the N2, N3 levels of corrplexity and 

the T3, T4 levels of size. The A tmits have corrplexity levels of Nl, ~T'2 
w~th norually Tl size and occasionally T2. 

The EU and F units are all in the group Nl, Tl. 
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5. REGISTER OF ENGINEERING L'N1TS 

The purpose of the register will be to record all inform:ition relating 

to the various engineering units which will fully discribe their 

products, plants, processes and make up of their staff. 

The register will be COII?rehensive in the sense that the information 

contained will give qualitative assessrrents in addition to the nonnal 
'h..:lrd' facts. 

This qualitative assessrrent will follow the rrethodology outlined. 

This 'Nill give the planners a s:i.n;>le objective 
valuation of the abilities of the engineering units so that their 
progress can be assisted and rronitored. 

The register r,,;ill operate in close contact with the Industrial Planning 

and Statistics Project :10. DP/PAK/79/002. 
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6. FD.1DL."lGS 

6.1 GENERAL 

Each sector report gives findings and recornrendations appropriate 

to the sector. The major findings for each sector and given later 

in the report. The following applies to the engineering industry 

as discovered t...1irough study of all five sectors. 

6.1.1 TI-,e institutions necessary for the developm=nt of CG industry exist 

in the country. But each organisation requires inproving or ~a11ding 

to rreet the forthcoming requir~nts. 

6.1.2 The major shortcomings in the industry are: 

1) lack of design ability 

2) Inability to manufacture reproducible articles in reasonable 
·~~ (i.e. not one-off) . 

3) Difficulty in obtaining suitable raw material. 

6 1.3 Virtually all the deletion prograrmes have slowed down at the 30% -

40% level. 'TIU.s is largely due to lack of certain identifiable l<now

hows, and related pJ a._T").t ::md skills, in either their own units or 

in their sub-contractors ·un~ts. 

6. 1. 4 Without considerable develo;im=nt in their own or their sub-contractors 

p .ants and in the infrastructure it will prove ~ssible to take 

the deletion progr~s beyond about 50%. 

6 1.5 Ir. order to progress the deletion progr~s it is necessary to 

present them in a revised from so that the causes of delays can be 

identified, and appropriate action taken. 

6 1. 6 There are approximately 50 major engineering units (nan:ed Principals) 

and approximately 4 'JO approved sub-contractors concerned with the 

CG industry. 
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b. l.: 'fr.e Principal units are !1Binly public seer.or. Their plants are over 

mrrmed and under utilised. Their requirem=nts are often very specific 

a...11d connected with irrprovi..-rig particular m:inufacturing procedures . 

. .;ssistance will 1lso be required in Sub-contracting procedures. 

6.1.8 'fr.e sub-contractors require assistance in batch production of reproducible 

quality items. 

6.1.9 A rrethodology exists which can be used to deal with the above weaknesses 

by identifying the know hows and skills required to affect inl>roverrents. 

6 . 2 ~!A.CHL~ TOOLS 

6.2.1 The machine tools industry consists of rm large public companies and 

approximately 70 small units. 

6.2.2 The industry is ~rking at about 30/o atilisation. Therefore there is 

a basic potential for irany years to cone. 

6.1.3 'fr.ere is a lack of standardisation of designs and parts. 

6.2.4 If the deletion progranrres are properly followed, there will be a rood 

cpportunity for sale of Pakistani machine tools. 

6.2.5 Many engineering uni~s have iranufactured their own general purpose or 

special purpose machine tools. 

6. 3 TEXITLE MACHINERY 

6.3.1 Both the Public and Private sectors of the induHry lack business. 

6. 3. 2 Since the start of ring frazre iranufacture, inport of ring frmres has 

been banned for new textile industry only allowed uri.der BMEL There exists 

approxirrately 2. y~s supply of .:ilroorted parts. This period IIllSt be used 

to develop own manufacture. 
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.., 3 3 I!;e rirg fre..~s 2lr-ead:: ir,sralled are 8" ur 9" lift:. It m:i.y therefore 

be e..XDected t~t open-end spinners ~.Jill be imported for coarse count 
spinri.ing leaving the rL~g frarres for finer counts. 

b. 3 . .:,. :ra.r:.v r.achL.1es are over 20 years old. , and should be scr:,pped. Even when 

~achL.1es are purchased under &.'1R for replacerrent the old machines are 
not scrapped. 

6. 3. 5 The organised loom sector continues t.:o diminish 

6. 4 TRAi.'JSPORT SECIDR 

6.4.l This sector is well established and has good plans for the future. The 

ma.in requirerrents are in the area of specific manufacturing rrethods and 
~roved training of engineers and workforce. 

6.4.2 With the possible exception of Bedford trucks and Massey - Furguson 

tra.ctors there has been little progress in the deletion prograrmes which 
are generally stagnant. 

6.4.3 The deletion prograrmes in this sector could have a great effect on the 
Capital Goods Industry. 

6.4 4 There is need for well set up subcontracting activities particularly for 
the rrore complex components. 

6. 4. S There are too many tractor manufactures and too many rrodels for econanic 

production. The s~ is also true of two-wheelers. 

6. 4 · 6 There are insufficient ma.intenance facilities for tractors. 

6. 5 AGRICULTIJRAL W\CHINERY 

6 · 5 · l Tractors on average, have 1. 5 irrplerrents corrpared with ari accepted 

optirrun of 4 .. althou~;h there are sor~e 20 + ~..r11d~nts in conm:m use. It is 

seen therefore th<i.t there is a great need for the mmufacture of ~lemmts. 
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6. 5. 2 Cultivators are corrrronly used but there is very little use of any 

other i.rrplerrent e..'Cept for the larger farms. 

6.5.3 Probably the rrost readily available m:thod for increasing yield 

is through machanisations. 

6. 5. 4 The fact that land holding are so sm3.ll makes machanisation 

difficult and keeps the fanrers poor. 

6. 5. 5 Many fanrer are not aware of the advantages of mechanised farming 

although they are attracted to tractors, but considerable efforts 

are being make to rectify this. 

6.5.6 All a:nufacturers <;..'i.th rossibly only two exceptions make a few 
standard inple.m=nts in particular, cultivators, threshers and trailer 

one of the finns making a range of inplerrents employs production 

rrethods which guarentee reproducibility. 

6 · 5 · 7 There appears to the al.mJst a corrplete lack of trained engineers 

in the i..n;>lerrent manufacturing business. 

6. 5. 8 There is considerable doubt as to the value of small HP tractors 

and hand operated inplemmts, except for special circumstances such 

as terrace farming and market gardening. 

6. 5. 9 Tractors are being used for the wrong purposes e.g. road haulage, 

waste collection and water distribution in towns etc. 

6.6 CONSI'RUCTION EQUIPMENI' 

6. 6. 1 It is e..sti.Imted that 80-90/'o of the entire equipmmt fleet is out 

of order . 

6. 6. 2 A large proportion of the above equiprrent is owned by M:P and WAPDA. 

It is possible that a large proportion of the idle equipmmt could 

be refurbished. 

6. 6. 3 There is large scale misuse of equipnent, indicating the need for 

training of operaters and maintenance programnes. 
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R!::CU-NENDA.TIONS 

7.1 GENERAL 

7.1.1 In'Jestigate the present capabilities of each 

of the following institutions:-

7.1.2 

7.1.3 

7' 1.4 

7.LS 

7 .1.6 

7 .1. 7 

PSI, PITAC, MAS, PCSIR, CTL, PARC, .AMRI and take 

appropriate action and supply the necessary aid 

to strengthen these. 

Agree with PSI on the International Standard 

System to be used in the comtry for the engin-
e'=ring industry and publish these standarcis with 

equivalents. 
Capital Goods DeJ'eloprrent Unit (CGDU) to be set up 

as a permanent organisation as part of the Ministry 

of Ic..dustries- The staff appoint:Irent to be regula-

rised and a budget agreed. 

CGDU to set up a data base classifying the enginee-
ring units , their products and their capabilities . 

Recording these in degrees of conplexi.ty and r.oting 

the cmq>0sition of the si:aff. 
CGDU to reconnend to Gove~t the necessary trai-

ning m:asures required in order to upgrade the 

staff and "toX>rk.force in the engineering t.U'lits enga-

ged in the production of Capital Goods. These "toX>uld 

be in the areas of design, IIEaSt.IreIIElt and control 

of quality, and processing nethods such as Casting, 

forging, heat treaOIEnt. 
Goverrmmt should consider the possibility of redu-

cing or elemi.nating tax on t1ie raw materials requi-

red in engineering. Taxes may be applied to the 

finished machine. 

Im. existing professional body e.g. ?akist.."lil. Engin-

eering Ccuncil (PEC), should examine the education 

courses and progrannEs for engineers and suggest 

~rov~ts particularly directed towards combi-

ning practical experience with theoretical "toX>rk. 

Successful students to be recognised by respected 
national qualifications. 

ActiOP.. by 

UNIOO 

UNIOO & 

mvr 

mvr 

UNIOO & 

m-vr 

UNIOO 

rovr 

rovr 
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7.1.8 'Illere is a need for an agreed collective voice or C.f'vr 
lobby for the Mechanical Engineering Manufacturers. 
This appears to be neglected corrpared with Electrical, 

Electronic and Chemical Engineers. 

7.1.9 Sub-contracting operations need to be expanded and 

encouraged. Goverrmmt establisl"!Irent should lead 

the way in educating their own subcontractors. 

7.1.10 The deletion programres should be rewritten in a 

form which, keeping in mind the potential of sub 

contractors, permits the identification of: 

i) The size of the demand of classes of coo:ponents 

or pai.ts e.g. ,revcounters for two wheelers or 
disc j blades for p laughs , ;md cherefore: 

ii) The possibility of meeting these demand on a 

country wide basis. 

UNIOO & CJJVT 

GOVT 

7 .1. 11 In order to avoid t ying up funds and to avoid delays CJJVT 

in recovering the tax on exporting µse a system of bond 

posting. 

7. l.12 Governrent should consider c:i.a.ric;inp; the labour -laws so as GOVT 

to permit dismissal for good cause. 

7. 2 MACHINE TOOLS 

7. 2. 1 There is a need for a marketing study to determine the 

type and specification of the rm.chine tools to be 

manufactured in Pakistan. 

7. 2. 2 A Machine Tool Research and Developn:ent Centre should be 

organised to ilq>rove the design of ma.chine tools. It 

Action by 

CJJVT & UNIOO 

CJJVT & UNIOO 

should ,initially, concentrate on developmant TNOrk and should 

make its results available to manufacturers at· a low: fee 

or free of charge. It could be located in an existing 

teaching Institute or University. 



- 34 -

7.2.3 The mchine tools which could be mmufactured in Pakistan 

with varying degrees of invesnrent are listed in the 
sector report. 

7. 3 TEXTILE MACHINERY 

7. 3 .1 There should be a policy of scrapping machines and 

replacing with new. A start could be mde with mchines 
over 30 years old. 

Action by 

GOVT 

7.3.2 Encouragem=nt should be given to set up weaving operations oovr 
of reasonable size (Say upto 100 m:xlern looms). These 

r:iay or may not be attached to spinning operations. Units 

of this size should be able to control quality and be 

able to properly depreciate and replace machinery. 

7.3.3 Examine the possibility of extending the range of textile 

mch±nery manufactured by the Spinning Corporation e.g. 

~rsted ring fraires and doublers.If the Corporation extends 

its ~rk in t..li.e field this will enable it to set-up a group 
of textile technologists. 

oovr;x 

7 . 3 . 4 In order to keep down the selling price of ring fraires 'OC oovr 
should be allowed special depreciation terms for the CNC 
machine installed. 

7.3.5 An examination of the production of t~ile assessories lJNilX) 

should be made and proposals for inprovem:mt of quality 
given. 

7. 3. 6 Where tax free i.rrport of ring fraires are pennitted under oovr 
BMR or i..nto ~' free zones nt: shou.ld be allowed to supply 
without duty. 
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7.3.7 Licensors for assistance in the manufacture of cotton 

cards draw frarres and shuttleless looms should be sought. 
UNlJX) & mvr 

7.3.8 Ca.re should be taken in extending the range of ma.chine GOvr 

to be manufactured so that full account is taken of the 

change of techr.clogy e.g. open end spirmers do not 
require roving fraires or winders. 

7.4 TRANSPORT 

Action by 

7.4.1 Choose the second car to be manufactured and consider mvr 
the possible advantages of manufacturing all cais and 

derivativr::s in one plant. 

7.4.2 Continue to return manufacturing in this sector to 
private enterprise. 

GOVI 

7 . 4. 3 ·Approve a programre for transport indus t".cy planners an: maragers 

to travel abroad to observe industry in a 15-20 year GOvr 

state of advancemmt over Pakistan. 

7.4.4 Propose to IIlllti-national conveyor equipll};!Ilt designersand 

fabricators to establish plants to pro~1.de for future 

transport needs and possible export using irrported 

drive and controls. 

7.4.5 Take the 20 years sales forecasts and convert them into 

future year by year demands for all transport c~ts 

(i.e. forgings, crank/pins, filters, bearings etc.) Make 
available to all potential m:llU.lfacturers. 

7. 4. 6 Invite an autom:>tion and material handling marn.ifacturer 

to consider establishing a sales engineering staff and 

PACO/IPB 

PACO /m.il])() 

PACO/IPB 

design group to provide low cost automation to local industry 
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7. 5 AGRICULTIJR/.l EQUIPMENT 

Action Ly 

7. 5 .1 Reduce the number of tractor manufactures as a mvr 
penalty against poor perfonrance in deletion 

prograrmes. 

7.5.2 The newly form:d Fann Machinery Standardisation GJvr 
Corrrnittee or PARC to decide on the range of tractor 

operated :i.nplem::nts according to local conditions 

as a guide to manufacturers. 

7. 5. 3 PARC in collaboration with PSI to be authorised 
to give seals of approval for specific inplem;!Il.t, 

fJJVf./UNIOO 

both animal dra-:vn and tractor operated which reach 

desired standards. A laboratory having quality control 
and testing facilities to be set up to assist in this. 

7. 5. 4 Continued effort to be rmde to educate fanrers 

in the selection and use of i.rrplemmts. Extensive 

use should be made of radio and tele·Jision. 

mvr. /UNIOO 

7. 5. 5 F.ncouragemmt to be given in the formation of farming mvr 
cooperatives and in hiring schenes. 

7.6 CONSI'RUCTION EQUIPMENI' 

7. 6. 1 A technical EquipIIElt Centre - either as a new 

set up unit or operating through the existing 

'M)rkshops should be ch.sr.ged with the task of 

refurbishing idle eq'..lipIIElt. All govenmmt 

owned equiprrent should be made available for repair 

or scrapping. 

7. 6. 2 There should be nnre entensive use of rmbile 

'M)rkshops . 

Action by 

UNIOO & mvr 

GOVT 
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7.6.3 There should be clear lines of responsibility for ensuring GOvr 

the correct use of equiprrent from the m:>st senior level 

to the ma.chine operator in order to avoid waste. 

7.6.4 Training courses on repair and maintainance of 

c.onstruction Equiprent to be organised. UNIOO/GOvr 
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8. New Project 

Title~ Progrannri.ng of the Development of &-igineer~ Industry Sectors 

Project No.: DP/PAK/83 

Duration: 30 m:mths 

Project A:iins: 

1. The design of econanic policy instn:nrents needed to stimulate and 
prorrote the planned expansion of selected sectors of the Engineering 
Industry, particularly in the field of incentives, fiscal and 
financial rreasures, and public sector local purchasing. 

2. The design or improvement of institutional rrechanism.s required for the 
implEIDentation of the sectoral prograrme and related in particular to 
engineering and design developrrent, man-power training, standardization 
and quality control. 

3. The improvement of the teclmological envirorurent both in the InstitutiOOE 
and in indivich...a.l manufacturing t.mits so that there can be effective 
transfer of technology an which the units can build and improve. 

4. Further developmmt and implem:ntatian of the investm:mt progr~ 
through the elaboration of industrial profiles, pre-feasibility and 
feasibility studies for the products identified through DP/PP¥../76/003, 
The programning of the Developtrent of Capital Q:>ods Industries. 

5. Detailed study of additional engineering sectors. 

IMMEDIATE OBJECTIVES 

The inn~Ji.ate objectives to be implemented in close and direct cooperation 
with the Capital Goods Develoµrent Unit (CGDU) are:-

1. To TM)rk with the major manufacturing t.mits in the identification of 
those engineering products in the five sectors which have been examined 
which may be mst profitably marrufactured in the country . and to make 
such recomrendatians necessary to inprove the quality standard achieved 
in the rnanufacture of these goods. 

2. The Institutions at present set up which can forward the above aims . 
will be examined and assisted so as to make maxim.m contribution to the 
in;>rovement of engineering products. 

3. The procedures necessary to encourage subcontracting operations that 
will supply the engineering industry with reproducible high quality 
caqxments will be improved and implemented. 

4. Reccxrmmdations will be made to the Goverrment regarding policies and 
incentives directed towards developing the Engineering Industry in 
general and the Capital Goods Industry in particular. 

5. There will be further studies of additional sectors. The sectors 
chosen will be in accord with the 6th 5 year plan. 
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OLTI'LTS 

The team of L1'.'IIXl experts, in close co-operation • ... i.th the counterpart 
personnel of the CGDU, will proceed with the following formal outputs 
corresponding to the S rn:lin inl!Edi.a.te objectives of w.~e project: 

1. With reference to imrediate objective No. 1 

a) To prepare or assist the rn:ljor manufacturing units in the prepara
tion of investnent profiles, feasibility studies or market surveys 
for the products identified through the first phase. 

b) In particular imredi.a.te assistance will be given to the Textile 
Machinery Corporation in investnE'lt studies and to the M:l..chine Tool 
Industry in a market survey of ma.chine tool requirarents. 

2. With reference to imredi.a.te objective No. 2 

a) The following Institutions will be examined in detail in order to 
propose. any changes or additions necessary in their operations 
directed towards the irrprovarent and development of the Capital 
Goods Industry. 

Pakistan Standard Institution. (PSI) 
Pakistan Industrial Technical and Assistance Centre (PITAC) 
~tal Industry Research and Development Centre (MIR & OC) 
Pakistan Council of Scientific and Industrial Research (PCSIR) 
Central Testing laboratory (CTI..) 
Pakistan Agricultural Research Council (PARC) 
Agricultural ~chanization Research Institute (AMRI) 

b) Assistance will be given. to Paki~tan Standards Institute (PSI) in 
the setting up of an International Standard Engineers Code and the 
drawing up of equivalents. 

3. With reference to imredi.a.te objective No. 3 & 4. 

a) A review and recording of the units engaged in the production of 
major Engineering Products and of their sub-contractors will be 
made. The capabilities of these units will be assessed by a ~s
tematic mathod. Quantitative and qualitative valuations will be 
given to the coo;:ilexity of their product and to the use of know how 
in their manufacturing centres. 

b) By using data collected in the above review, assessmmts will be 
made of mm-power ~equi.=ements and the training programres necessar 

c) Because of the inportant efL..:t of the progress of the major deletic 
progr~s on. the development of Engineering Products these will 
be re·Jiewed, where necessary, rewritten and progress mmi.tored so 
that difficulties and bottlenecks encountered during inplemmtation 
of the programres can be overcare. 



4. Wit.It reference to i.unediate objective No. 5 

a) Detailed study of additional industry sectors. A nunber of 
possible sectors have been proposed. However, che si.xch Five Year 
Plan conIIalcing July 1983 will enable priorities to be chosen. 
Provision will be made for four such new sectors. 

INIERNATIONAL E<PERTS 

The experts will fall into. ·4 groups. 

Group I 

5 experts coverin?: the 5 sectm:s already reviewed. 

Xajor tasks~ rbnths 7 - 11 

Ir. each sector to~ 

1. Assist in identifying and preparing invest:Irent profiles. 

2. Advise on transfer of technology. 
3. Assist in maximum utilisation of local raw matr;rials and local 

subcontracting activities. 

Group L 

4 experts dealina with Institutions, training and control of quality. 

tt>nths 6 - 14 

P.ajor tasks: 

1. In\Jrove the capabilities of existing Institutions. 

2. Advise on Standards and Quality rrea.surerrent and control. 
3. Analyse the industries requireirents for trained personnel, set out 

training requirement for design.costing and other managerent techniques. 
Advise on sandwich courses, and on-the-job .training of staff and 
operatives. 

4. Develop descriptions of capabilities of engineering units and 
utilisation of available capacities. 

Group 3 

Months 11 - 18 

3 experts dealing with processing methods. 

Major tasks: 

Specific advice to manufacturL1g units and to training organisaticm. 
in the following processes. 

1. Tool and Die Manufacturing 

2. Foundry and Forging 

3 . Heat treaorent 
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Group 4 

4 experts w exarni.ne four new sectors MJnths 19 - :23 

Major tasks: 

1. Determine the demand/ supply position. 
2 Identify priority products for possible manufacture. 

A schedule for UNIOO Experts is attached see Appendix-9 
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Appendix I 

illSSION VISITS AND OO'I'ES ON AGRICULTIJRE 

Visits were paid by the mission with two purposes in mind. Firstly, 
to invite cotIID211ts and to discuss the sector reports with interested 

parties and persons. Secondly, to visit agricultural research units 

and m:mufacturing units since due to the early departure of the 

Agricultural Expert owing to his illness, these visits were not carried 

out. The visits made are listed below on the next page. 

The Agricultural Research units were generally well equipped but 

suffered the shortcomings generally seen i.e. little designing 

capability and absence of quality control and testing facilities. 

It was seen that rmst inplerents -were being manufactured by 'craft' 

mathods but there was one e.xception where there was extensive use of 

dies, jigs fixtures and tenplates. 

It was felt that, with a pooling of the existing knowledge and 

eJq>erience in the country, decisions could be readily taken regarding 

the choice of i.nplem=nts which should best be rmde with details of 

their design and m:mufacture. 



s. No. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
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List of units/agencies visited 

Unit/agency 

Pakistan Ma.chine Tool 
Factory, Karachi (PMI'F) 

Textile Ma.ch.i..."1ery 
Corporation (IM:), Karachi 

Textile CO!Illlissioner 
Organization. K.2· .. -:'!,::hi 

Textile Industry Research 
and Developirent C-entre 
(TIRDC), Karachi 

State Engg Corporation 
( SEC), Karachi 

All Pakistan Textile Mills 
Association (AP'lMA), Karachi 

Pakistan Aut0m:>bile Corpe-
ration (PACO) , Karachi 

International Corrputers Ltd 
(ICL), Karachi 

Atlas Honda, Karachi 

Person n:Et 

- Maj General M.Saeed 
Khan. t-!<maging 
Director 

- Mr. Faz.al-ur-Rehman 
General Manager (E.ngg) 

- Mr. MaB.Farooqui, 
Chainmn 

- Mr .Anwar Khan, General 
M:mager (Plannir.~) 

- Mr. G.N.Khan, Acting 
Textile Comni.ssioner 

- Mr. M. Idris Ahmad, 
Dy Director 

- Dr. Niaz Ahmad, 
Director with 4 senior 
officers of diff. depts 

Date 

15-1-83 
and 

6-3-83 

16-1-83 

30-1-83 
and 

20-2-83 

2-2-83 

- Mr. ~bul Hasan 7-2-83 
General Manager (TECH) 

- Dr. Saeed Akhtar 
Dy General Manager (TECH) 

- Mr~ BaShir Ali t-bhd 8-2-83-
Vice Chairman 

- Mr. S.M.Usmm, 
Secretary 

- Col.Hashmi, Csleral 14-2-83 
Manager (Projects) 

- Col. Iqbal, General 16-2-83 
Manager for Pakistan 

- Mr. Mushtaq Ahmad 
Sales Manager 

- Mr. Danishmmd 1-3-83 
Chief Executive 

- Birgadier Manazir 
Plant Manager 



S. No. 

10. 

11. 

12. 

u. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

Unit/agencv 

Awami Autos/Sind Engg 
Karachi 
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Ministry of Production, 
Islamabad 

National Highway Board, 
Islambad 

Planning Comni.Ssion of 
Pakistan, Islamabad 

Heavy t1=chanical Conplex (M) 
Taxi la 

Heavy Foundry & Forge (HFF) 
Ta.'dla 

Zulsham Engg Co, Burhan, 
At tock 

Agricultural Machinery 
Institute, PARC, Islamabad 

Ministry of Industries, 
Islami.bad 

Vklrld Bank, Islamabad 

Bright Engg Co. Lahore 

Person rret Date 

- Col. M..mi.r, General 6-3-83 
Manager ('lECH) 

- Mr. Hisam iddin 
Senior Manager, 
(Planning and Dev) 

- Mr. Askari Taqvi 26-3-83 
Addl Secretary 

- Mr. Khalid MJhd Amin 26-3-83 
Director General 

- Mr. Arshad Ahmad 26-3-83 
Dy Chief (Industries) 

- Mr. Amir Abdull.&1 27-3-83 
Malik Dy Mana . ' ging 
Director. 

- Mr. Hasnain Akhtar 
Marketing Manager 

- Dr. M.Akram Sheikh 27-3-83 
Managing Director 

- Mr. M.A. Khalid 
Marketing Manager 

- Mr. Salim Qureshi 27-3-83 
Managing Director 

- Mr. Shamim Qureshi 
Production Director 

- Dr. Zia-ur-RehnBn 28-3-83 
- Project Director 

- Mr. Imtiaz Chaudhry - 28-3-83 
Joint Secretary 

~ Miss Bhatta,Secretary 28-3-83 

- Mr. Aziz Ahmad 
Managing Parmer 

30-3-83 
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s. No. Unit/agency Person rret Date 

21. Prim:l Indus tries , Lahore - Mr. Abdul Rashid 30-3-83 
Managing Partner 

22. Mi.Hat Tractors Ltd, Lahore - Mr. Ehsanullah 30-3-83 
Managing Director 

- Mr. Sohail Bashir 
Rana, Senior Manager 
(Dev. and Projects) 

23. Happo Ltd, Lahore - Mr. M..izaffar Ali 31-3-83 
Managing Director 

24, PECS Industries, Lahore - Mr. Javed Iqbal 31-3-83 
Managing Director 

25. Zahocr Industries, Lahore - Mr. Humayoon, 31-3-83 
Executive 

26. llimtaj Industries, Lahore - Mr. M:>hannad Husain 31-3-83 
Managing Director 

27. ~chani.sed Construction of - Mr. G.A.Khan, 2-4-83 
Pakistan (Ml'), Lahore Executive Director 

28. Agricultural M:chanization - Mr. Rafiqur Rehman 3-4-83 
Research Institute (AMRI) Agricultural F.ngf 
M.tl.tan 

29. Shah fuhd & Sons' Multan - Mi.an Iqbal Hassan 3-4-83 
:Managing Director 

30. Agricultural F.ngg Directorate - Malik M:>hd Afzal 4-4-83 
Agricultural Field (Punjab) Director General 

31.. Ghazi Industries. Mian Chunnu - Mr. MkLwar Ghazi 4-4-83 - -
Director 

32. Kharkhana-e-Aalat-e-Zari (Agri.- Mr. M:>hd z.ak:ir 6-4-83 
Ilq>l. 1-brkshop) , Bhawalpur, Project Director 
GovenmE1t of Punjab 

33. Hal:im:l Gha.zanfar - Sardar M:>hammd 6-4-83 
Farm Machinery Ltd (former Qiazanfarullah 
GIM::) , Rahimyar Khan Khan, Chief Exec-

utive. 
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APPENDIX 2 

FACTORS AFFECTING lliE ENGINEERL.~G INDUSIRY 

Goverrurent 

Bans 

Tax laws 

Barter 

Labour laws 

c.onpetition 

Small industry 

Overseas corrpanies 

Cheaper inports 

Custarers 

Quality/price 

Hare/export 

C.Orrect use of 

product 

I I 

\ Sub - c.ontracting : 
'· ...... ....... ___ ... 

Staff 
Training 

, , , ..... 

Loss of skilled 

labour 

Over-eq>loyrrent 

Planning 

Deletion prograntrE 

Availability of raw 
rraterial 

Quality of raw rraterial 
Demmd/Supply 

-Market size 

Infrastructure 
Tecl:mology -

Technology Transfer 
Capacity -

Capacity Utilisation 
Product Mix 

Quotas 

Merger possibilities 
Use of labour 

Institutions 

Products 

Cost structure 

Selling prices 

Quality

Ouality c.ontrol 

Marketing 
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~endix - 3 

I 

'!ID WHEELER PRODUCTION AND CAPACITY 

Atlas lbnda DaYXX><l Sind Engg Saif Khawaja Punjdarya Novelty Relnnan 
'YAHAM.'\.' 'SUZUKI' Na deem Autos Ltd Enter- Sons 

'"UWASAKI' 'VESPA' (HONDA) prise 1 VESPA' 
'VESPA' 

1981-82 81-82 79-tiO 

Installed Capacity 30,000 30,000 15,000 18.000 2000 30,000 12000 12.000 

Sanction capacity 18,000 10,000 15,000 10,000 2000 30,000 12000 12,000 

Engines Capacity so cc 80 80 100 150 NoA. 150 cc 150 cc 

70 cc 100 100 110 
+--
'-I 

110 cc 

Production 13240 6964 11362 4500 1745 N.A. N.A. N.A. 

Deletion Content 3Wo 22io 36% 11% 30io 

Capacity utilization Production = 34.69 
Sanc·~ion 

~ 
1-rj 

~ 
~ 
w 
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APPENDEX - 4 

EXAMPLE OF SUBCONIBACTING REQUil\EMENl' 

M-. 
:t 
~ 
'&. 

E 

I 

£ 
15 

20 

~ 
~-
i-

~ 
"&. 

Denomination; 
SHOULDERED BUSH 

Material; 

!.<) 

~ ....... 

15 

Cast Iron ( B S 1452, 1948-12 ) 

Scale: I : 1 

Quantity: 

A. 100 per mJnth 
B. 500 per mJnth 
C. 1000 Per m:>nth. 

¢2 

Section 
E.E 

'l(VVV) 
Projection E 

All untoleranced d:inalsions 
are ± 0. 2 

All dimentions in nm 
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APPENDIX -5 

METtlOD OF OPERATION OF C G D U 

CGDU 

Identify 
Existing 
limitations 

Technical 
Assis:ance 

Training 

Incentives 

PRINCIPAL UNITS 

Public & Private 

Approved 

Sub-contractors 

CONSUMER GOODS 

--------~------·· ---
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Appendix 6 

Fl'NCTIONS OF THE CAPITAL GOODS DEVELOPMENI' lJNIT 

1. The CGDU should be directly responsible to the Ministry of 

Industry. 

2. The staff of the CGDU should include engineers, a statistician, 

Corrputer Programrer, Economist and a standards engineer. 

3. It should liaise with various goverrmmt offices and other establish

irents, in particular with those concerned with irrport and export, 

invesOIEnt, standards, material testing and those concerned with 

the education and training of engineers and tedmicians. 

4. Its rrajor tasks will be:-

1. To progress the programre of developrrent for the Capital Goods 

In~try as agreed between govenmmt and UNIOO. 

2. To work with UNIOO experts as and when they arrive to advise on 

the activities of the sectors. 

3. To advise both public and private industrial units of facilities 

which are available to them for the inprovem;nt and developmmt 

of their operations. 

4. To encourage the forrration of an effective subcontracting industry. 

5. To work with the Standards Institution in agreeing engineering 

standards. 

6. To be available to give advice on the probable effects on the 

Capital Goods Industry of any proposed tax or fiscal changes 

proposed . 

. ·- ·- - --~-· . __________________ .__ ________ ..__ _ __. _________ __.._ 
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7. To carry out market analyses and pre-invest:rrErlt studies. 

8. To give advice on the Technological aspects of proposed licence 
agreerrents. 

9. To keep infonred of YJOrld developIIEnts in engineering by visits to 

trade fairs, correspondence with trade organisations and collecting 
trade literature. 

10. To assess, classify and record the capabilities of the engineering 

units concerned with the production of Capital Goods. 
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DEGREES OF ro-1PI.EXTIY APPENDIX - 7 

~ssemblies and Sub-Assemblies the Techno-economic Factors 

in the Slrucluta of th.a Productioo of Capital Goods 

8 
1- --- ---- --------- --- - ------- ---- --- -- ---------------i 
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APPENDLX - 8 

CSE OF 10KlJ - ECX.J 

Description of the Know-How (KH) 

Selection and definition or the product - Marketing 
Baaic research laboratcriea 
Applied reaearch lsboratories 
Planning offices 
Setting-up pilot projects 
Setting-up prototypes 
Salea office: sale of non-atandard equipment 
Nt.r•l product deaign and planning 
Deeign and planning of complete inatallationa, mini-engineering 
Internal and other technical atandards 
Specification of services, components and spare parta 
Project analyais according to methods and proceeaea 
Technical documentation and library 
Technical literature accompanying the product 

Production processes and methods 
Own -thods or manuracture 
Timekeeping 
NC, CllC, optical and other special proceases 
Conception and deaign of auxiliary 1111.11utacturing equipment 
Own production or auxiliary manufacturing equipment 
Metro logy 
Manufacturing orders, job cards and similar 
Production planning. Forecasting of hand-over dates 
Purchase or rav materials, aeai-riniahed parts and components 
Contracts and outside INUIUfacture 
Quality control or (24) 
Quality control or (25) 
Tooling: lllllintenance, calibration, assembly, manufacture, etc. 
Setting-up vork, cutting materials, etc. 
Inatallation of 11111chinery 

Direct vitb 111chin •ry : A1 intinuous ~r long rune 
Bi snort runs or single unite 

Direct without machinery : A) continuous or long rune 
B) short ruua or single units 

Direct: aasembliea : A) continuous or long runs 
B) short runs or single unit1 

Production work-force 
foremen and chargehands 
Quality control during vork 
final quality control 
Special and/or standard perfor111&11ce testing_ 
Production management 

Stock and warehouse administration 
Maintenance of lllllchinery, equipment and plant 
Sales atarr 
After-sales service 
Sy11te11& depart111ent 
Data proceHing 
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:\PPendL"'< 10 

Note on S~contracting 

It is recognised that there is a need to improve the subcontracting 

operations in the Engineering sector. 

llist craft-based manufacturing units attempt to produce all ccnponents 

themselves partly due to the fear of canpetition and a jealous guarding 

of know-how. 

M:my large public companies find it necessary to manufacture mst components 

themselves because of the unreliable quality and delivery of parts manufac

tured by subcon::ractors . 

In order to produce quality engineering products at a reasonable price it is 

necessary to change the above attit.Jdes. 

There are many advantages in subcontracting: 

1. It can concentrate scarce skill;. 

2. It reduces total overhead costs. 

3. It encourages ccxrpetition 
4. It encourages quicker response to new technologies or improved manufac-

ring rrethods . 

There are many small T.-K'rksl-ops already existing wh~e considerable ingenuity 

and skiil is dem:mstrated in the manufacture of quite COIIlllex ma.chanisms. 

Many operations are carried out by practical crafts-rren working with 

elementary or priinitive tools. 

VJhilst canplex shapes are often faithfully reproduced, "hidden" qualities 
such as material CO£Il'OSition, rretal hardru!SS, tolerence levels, tensile 

strength and the presence of faults such as blowholes or cracks are ignored. 

The overall target should be either to mcourage the foTination of new 

enterprises or to up-grade these small mterprises so that they can produce 

quality items to acceptable tolerences in quantity production runs as 

opposed to the present "one off" rrethods. 
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It is suggested that the public enterprises take the lead in developing 

these subcontracting operations. 

It will be essential that the Principal unit is able to guarantee a 

continuing requirem=nt and there should be a high level of co-operation 

between the two parties. 

The Principal may supply drawings and any jigs, terrplates or special tools. 

If necessary raw materials may also be provided. The two parties will 

agree on the rrethods of quality measurerrent. There should be no rmve to 

s~ly purchase at minimum price at the expense of quality. 

There are nunber of possible ways in which the above can be achieved.bu;: 

a laissez - faire attitude will not be Sl.'-1:~icient. 

The Principal units should be asked or identify the type of proch..ict 

required giving the following information. 

1. Raw material specification 

} . Approx. weight of CCIIlJonent 

3. ~thod of manufacture. 

4. Off take required. 

It muld be adviseable to produce this information by filling in a simple 

fonn so t..11at the information can be used to ·identify the type and size of 

the demand. They should also identify their present and potential.suppliers 

wherever possible giving their experience of any problem areas. 

The questiormaire may be based on the following fonn. 

( see over) 
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I PRODLCT DA.TA FDR SUBCOt'-.TIACTING I 

~/Address of the factory: __ _ 

C.Ode No : (to be le.ft b L:mk) 

r 
I------· 

Phone: ______ Cable: ________ Telex:---------

1. Naire of the Product: ______________________ _ 

2. Is it a corrponent D or an assembled unit D 
A. In the case of conponent: 

3. Approximate finished weight: < 1 kg 0 , 1 - 5 kg 0, :>5 kg D 
4. Material: 

Mild Steel 0 , Alloy Steel 0 , 
Plastic D , Rubber D , 

5. Manufacturing ~thod: 

Casting D, Forging 0 , 
General M:!.chining 0 , 

6. ~Precision: 

N"on ferrous Metals D , 
Others 0 (Pl. specify) 

Die Castir.g D , 
Special Machining 0 

----

Single Piece/ 0 General Production/ D 
Rough wurk ' ~diun precision ' 

Tool Rocm/ C 
High precision 

7. Off take: ______ per m.mth, over----- yt::<::i.Cs. 

B. In the case of an assembled unit, a short note highlighting the above detail:: 

8. Present Sub-G:Jntractors: (A list to be attached if subcontractors are rrore 
than one, mentioning their name and address) 

9. Specify any problem area: 

- -· ~ --________ _i__ _ __:_ __ ~_~_.... _______ .._........_ ______ _ 



1. Use of Existing Manufacturii.,~ thlts 

Data give.11 by this means will identify the general weaknesses of 
existing units which w-e believe will include: 

a) Difficulty in producL'"lg f:L.1.e tolerance carponents. 

b) Inability to analyse raw material. 
c) La.ck of rreasuring techniques. 

There will also be problem in producing high quality castings, precision 

in heat treaorent and perhaps lack of capacity in die casting. 

Assistance should then be given, wherever possible using e.xistir.g 

Institutions e.g. Central Testing Laboratory could advise the Principal and 

Subcontractor on rrethod of rreasurerrent and the type of testing equiprrent 

to be used. If necessary, bringing in outside help. 

2. New enterprises 

A second approach could be to set up entirely new enterprises. 

Qualified enginee:-s with rmdem practical experience (e.g. post graduates 

from PAK-SWISS TRAINING CENTRE) who wish to participate should be assisted. 

Perhaps governm=nt could provide the premises and services under special 

tel1DS. The Principal could lease machinery and guarantee off-take for a 

few years. 

CGDU 

The function of CGDU in the subcontracting operations ~ld be 

1. To record sub-contractors details and abilities. 

2 . To identify any general requirem:mts . 

3. To liaise between the parties and Institutions . 

4. To recarrn:nd bringing in outside assistance wherever necessary. 

' 
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