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* Chapter 1 * 

Industrialization Issues 
and the Farm Machinery 

Industry in Pakistan 

Tile level of industrial activity in a country is often taken as an 
indicator of its economic development. The reasons are straightfor­
ward. Industrial activity provides for increased flexibility in tile 
choice of technology and in the goods produced for domestic con­
sumption and tor export. In a correct policy framework, the indus­
trial sector is capable of rapid technological transformation to 
provide new investment and employment opportunities. Being 
located in urb, area,, it is also important for its contributions to 
the enrichment of city cultures. Moreover, there are few examples 
of countries having altained high levels of development without a 
strong industrial base. It is little wonder, then, that for many devel­
oping countries industriclization occupies a central position in their 
development strategies. 

There are several paths to industrialization. Until recently, the 
strategy in vogue was import substitution, whereby the government 
fostered domestic large-scale industry in an environment that was 
highly protected by government regulations. As a result, the import 
substitution industries registered impressive growth in many less 
developed countries. In Pakistan, for instance, the share of large­
scale manufacturing in gross domestic product increased from less 
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than 3% in 1949/50 to nearly 12'4 in 1)83/84. Similar high growth 
rates are reported for much of Latin America. 

Despite this rapid growth, import-substitiltitm industries have 
failed to provide adcllate elliloi1lent. Moreover, the inability of 
these infant inrd ustri's to "grow 111p" and compete in the i nterna­
tional market has resul!ed in Severe trade and halance-of-paiments 
crises. These indlistries, have Celied heatvi on i imported malterials 
alnd lachlilery anld, otler than prIoduLCing1 \'very'Vl '\ensive consumer 
goods, haVxe had few (.11eiand or su pply linkages with the rest (I 
the eCOm11-V. Thle re'sltiIng d ise'nchlantin't With their pelrorln,1nCLe
has led to a search hr aitornali\ e ilriistiali/itioul strategies.Several aliternalivts eist )1Cis t !trist with import substitu­

tion, but ill a 11101 Ccoiloinoplenll sttinl,, with ti idea ot e\posing
th,, industry to internatiouilI COilititioll in attaintrder i 4reater 
efliciencv. 'nIthT stlrattg,', btilllin the i',ailip~t's ot South Korea, 
I iting Koni, inti laiwan, i.to ironlt' '\pm mt-uIenrt'id industrv in 
all open t'coltri Ilmi'work. Yet ,motht' ,i 'litj'tllliv'is to promote 
smali-sca,', Iahtu-intuil it itistr% thlt is, kniown to list' rt'sOIi'CeS 

hlt n c,i0n1ore efticie lI ,t11on.thiil rit- F'idtit' i t trCIMlo Pakistan
 
Sugt 'st, that IuITI ,ihcr
in the ,.LOIill-stIl", ilidtIltrv Wa, oilIt'irate, 
neary ililtC till'" 11101t' Lihor'-ilt'iiivt', whiik' va it' ,idd t'd peir ulit 
o capital it ' tHiiu tit iil'll . ( i'ei\'&s It',rI .R iirit'-stalt,r such

tOuinIIIr-1,, 

has cOInlcL "IC1.1litVgl(',ilttea ,Ti)C 


eVid0nclrt h0111,111\ Ihc I)rMunotilli Nl al-c industry 
to 1idLI\ C10)MCnt -,tI'altt\,'. 

I\utntl lIt whit-l is tlat'I';ul-loCsn 

ItuIg-terill growth, it is iminltmilt t providi,h 


ratt'gy 1 flr balaiiced
 
ciLt'tt polic\' franie­

work that silhittiltii, iII whlih iildListrializa­, '1'%l/\iloInllt'ilt 

lion takes plact'.
 

1he ohite'ti o ' tohmiOd. 0 1 1t to
Oixt this boik is is describe tile 
ecimloillic el\'irnonnlilt il which indistrialiaitiO takes place antd 
to analyze its iliiIIltenI tl titL' iit'cisions, Liken by individual firms. 
We focus oin lit' micrmecium"loini' behalior of tilt' firl antd of the 
agents that iltt'ract in its tecisioli iviikinlg. ).1 CoIncern is just as 
much witI the wovrkings Itniarkt't ,,si it'll ,s tIlost' for labor and 
capital, as with the p_artiti panls in thit e nilarkets -tntrtpreneurs, 
bankers, altd workers. hotIOlxiilg I firscilnmail (It)h) We associate 
deV't'opment ithii th,'i''t'ase 0l tnt'pr''nurial eleng', which can 
ivercome trdevehICed 'lCthe iLtI 01 all u it, etOcO elviron­

neillt. Tlst' agL'Il ts ge ol I perceie 
for making prohits, but aiso create ma'kets for iIIpu ts Where none 
existed, experiment with leW technology, aild coIlti nuously expand
markets for their products. All this must take place x'itlhout creating 

I C'hni not t' 11ew opportlnilies 
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special interests and rent-generating enclave!; that result from exces­
sive government intervention. In what follows we attempt to 
describe this route to indLstrialization. 

The policy framework in which industriali/ation takes place is 
equally important. The second objective of this book, therefore, is 
to identify tile policies that consciously or unconsciously strengthen 
market imperfections, which, in turn, create barriers to entry and 
impede growth. We then suggest alternative policies that contribute 
to a smoother functioning of markets and promote balanced indus­
trial development. 

The Industry To Be Studied 

Two broad approaches are awailable to study the complex process 
of industrialization in an u Lderdeveloped economlic environment. 
The first is to break it tip into its conponent parts and study each 
separately, with different sets Of data. Second, Otre can examine 
hypotheses concerning the component,,s systematically by a means 
of detailed case study. This book presents a case study of a single 
industry. We chose this approach because our belief was that focus­
ing on one industry would not onlV yield rich insights into the 
detailed issues in industrializatiom but also, by a judicious selection 
of the industry, produce valuable gileralizatims for policy. 

The industry we chose to study was form machinlere, mitifactur­
ing, which is the most important component of the engineering sector 
in Pakistan. There are several reasons w\hy this industry makes an 
interesting case study. First, it emerged as a result of entrepreneurs 
seeking out profitable opportunities created by changes in other sec­
tors of the economy. This industrv is n1ot the product of direct govern­
ment intervention-not the result of tariffs, subsidies, and other 
import-substituting policies to promote industrialization. Therefore, 
the story of entrepren.,urial success is both interesting and rings true. 
Second, demand for the industry's output is likely to continue to grow 
and become more sophisticated and diverse as agriculture grows. 
Thus the industry has to continuouslv upgrade machine design and 
production methods and therefore continue to create tensions (A la 
I irschman) in the economic environment in which it operates. This 
makes the study of its environment particularly rewarding. Third, the 
industry utilizes indigenous skills, upgrading these as it grows, and 
thus generating i.nportant complementarities with other sectors of the 
economy. Fourth, this industry is a good example of sectoral linkages 
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and balanced growth illdevelopment. It grows directlv as a result of 
expansion in agriculture arid, in turn, contributc, to increosing the 
prod uctivity ft'agriculture, thu r11,\irfli/i ig the ult ipli t fcts W 
expansion. Iinall,, l(ca)tiot is n impor[tant cotnsidcration fo0r this 
industry. Firms ar lteihd illtowl that serve partictlar farming 
regions, eacl With characteristics tlat infltuc thc ty'l f,agricul­
tural rmichinerv deriranldctl. lllrthie industry is a good illstlratioln 
of the ilportdrrce of dc,.crtrali,,ationi ilbalanced growth.' 

The lal,lntCtur'iitg sector in I08, 8-I accOte11d for- e,1rlV 2)' 
Of l'aki4a'", grto joldcdt l1)l 10'; itsemlh)'­lld"otic ( and of 
ment.- The iirprtartt e ( this industry ilnIPakistls 'conomy has 
buell grtowN'ing stCdily' ,ilnce l).l its, flo(lI)1'-)(),w\hnIl contribution 
was less than 7';. [he slcall-scle sects Ire of total mlnauthclurinrg 
is nearlyN.?20 ;, which la'sin'a1inecd stedyN dt'spiC tlW bias in Vovcrn­
mentll pIlicN' in lt\l1,1 r 0I ar. terprises. lh slllll-s'cale(-sector 
elmploy' of ti tal aIbotr forc, cmpaL-ed to the larg-scale sec­
tor's " , arn ql' it tOtlh(tl inittist ria I tiutt' ilr ntry.lbor lt1I 

Light~~1 0rg1Weirethe three most inlduLst riessncOf iriiportair11t 
ill tlhe sill->calc sCtor witoIi I'r it valt aLdded ilntHIe ''cto; and 
21 ; Of its c111 ptmpillent. lile fstet-gi\ ilg inldustrV illIhe light 
elginee-ring s'ctor is lilt'cateiir knwivn 1,"'iuiclrerve\cept elec­
trical,' which incresd b\--' ill va1l !dded arid by I "; ill 
emnploirerll IctVe li " 71ind 1170 '77. arln, iliitir\, i, the 
lost inlprtllt cmi )ieit [t thil,iidristr\,.
 

l)ernarid fo1r,1hLt tilret\' r"iLIltjI t
ll timu1 imlpressive 
grovth of [<l'akrsta's agri 'culfur,ttler the irltrmlrrc tii of new dvart 
wheat ard rice virintid aid clrllikl teitiliiAr illthe lt)S. The, 
agricultur' ',ctiir grew h(twen I,; and , per ye, reaching a 
pelk ill the life l() , ri1d this grovth elnurtcd clnsideralel 
deindc for d,'licrlltl rinclr . The Imot imiportant demand 
was fort t tbeiulrr ilts aild water pupin which estrt, timely 
supply\ Oft wdter a1nd tilt flcilitat the us Of ciCiric'l tertiliers. 
Durin g this period ot rising arnir incoinres, itliet Lrii activitics such 
as pl,.lulghing and tir,, lsim also) s, rtcd toIbe irrcaMi/ied. 13\'the 
late Ic)70 tarnier , began ti ci ivipaiiri bouit sliortages Of labor at 
peak periods oi sow inrg anrd aTrvestiurig. IVs iarelult, there was, a 
rapid increase ii the us it 1ol tractor-driventlraclts threslhrs, 
which cnibled aa rh Irrvest'inuf; Of I err ip (whcat) ridth.' ,ilie' 
timlyl\, sowilng, of the stllllllter crops (cttll aIld rice), and whih 
colnitriluted to illiivcrall increase iil croppingi illlnsity. Agrono­
inists IhvC call I tIrins pllnlonilen the Thresier Revolntion, follow­
irg the earlier (Grecn ICVolutiol. DCllalnd was also created for 
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haulage machinery such ,astrolleys for marketing the increased agri­
cultural prodcu,i. 

Pakistan - uwodern agri tltcira I naachinerv industry came into 
existence in resiponse to demaiid lfor all these products. AccOrding 
to a census d the kgriculttiral Machinerycoii b ,tiCtCl .- Di vision of 
the Ministr v o! Agricultume, 5l.1 firms operated in the induci stry in 
1983. The Ilv, bro.d cawiorit, of ill~ments Illnufa-tured in the 
industry are (I) tubOXwel ,ines and pumps, (2) threshers, (3) trol­

le's, (4) tractotrs ,ad trac iirattachIInts (so cIhas fertilizer and seed 
drills and varits ct,,,ries of plogigh,-), and C)) stugarcane. crushers 
and f{kd0er cot tCrs. The census also reports that 8()'; of the firms 
are concentrated in a ew t Iils) if tlie I'ijab, including Daska, 

G(ujranavwala, [-ais,iaca, Mult,in, L.ahore, and NlianchanuIl. This 
Iocation specificity andlci pn-doct specialfiia ti0IIis reflected in the 

choice Of firms in our field s are'. 

The Field Sumey 

We udncIerft.ok oti c1 incipal field so rvey between January and Mav 
1982. FT'hchoice Af firms in ir salmple vas mld based entirely oin 
random samping pri cd tireLS. Ne ha ti ctinsider t ter criteria in 
chtosillg our sale11 O'rder to captrc' the 'c'oiionllic nvironment 
of th1 e i dutrv . (,cgrdiin,; si/c, WC waniit.cl to inIclticIe very small 

firm,, proc iiim; a f0W itelils of niachinery ciriAig part of the calen­
cia r ea r, I t also OIimc' ver large firms (located inlFaisalabad and1ts 
Mianchaiiiiiiu) so0 that Wc Otild comiment on the relationship 
between i1fir- silz ilcI(l LIticiencv. "O take (1llC example tOfa small 
firm, sniil & o. ill Mllt,n consists of three workers, including 
the oincfr, ,,nd 1)ndutides cigllt to tcn threshIers bet ween March and 
May each year. 

We lea rned duoring thli pihit sIIr\ev oft tIc five important prod­
uct groups just cli 0Iierated, so We included fhe product-group cri­
terion il deliing thic iii verse of firms to study. Further, there is 

considerable geograplhic specialization in farm machinery. Firms in 
Faisalabad, for eXaniple, specialize in sugarcane crushers, chaff cut­
ters, and threshers; firms in Lahiire and Daska mainl' produce tube­
well engines and \water l.umps; NiiaCl:hannu, firms have actuired a 
reputation for manufactoring threslIers indother tractor-driven 
implement!;; and s o. TThere are also likely to be important city 
effects oii a firm's economic performance because of the nature of 

http:waniit.cl
http:udncIerft.ok
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local capital and labor markets and the complementarities arising
from the presence of other engineering firms. 

We discovered early in the survey that firm owners were wary
of outsiders bearing qut estionnaires. Officials from at least two 
government departments, excise and labor, often pose as researchers 
to seek infornation that may show the firms io be violating one 
byelaw or anoilier in the eyes of the departments of industry and 
welfare. We learncd that these officials are less concerned with the 
spirit of the law than with supplementing their own income,;. Under 
these circumstances, we h~'d to be careful to choose firms whose 
owners did not suspect our nmotives and were willing to give reli­
able answers to detailed and senSitiVe questions regarding their 
economic performance. Tht,-; we often had approach firmsto 

through connon 
 acLuai ntazi2ces and other internediaries. After 
establishing a comfortabh., relationship with one firm. we were 
introduced as trustworthy to others in the town. In these circumi­
stances; purely randoml samplin- procedLres would not have taken 
uS very far. 

We verified the iftornialion We received bv double-clecking
firm responses to key variable", such as the number of items pro­
dlrd aid the number of workers empoVed. We did this by under­
taking second visits ond by confirming the reporter values with 
neighboring firm,. Firms whose responses diverged considerably 
on such checks were not inclu,de in tile sample. 

Behmw \ro pr ent some featuns otf the cities in which firms 
were selected. 'I lie discussion shows that these features are impor­
tant in determining the prod ucts in which firms specialize. 

Daska, which is Isubd ivisional headquarteis, has a population
of 56,00t. It is IOca ted ill a rice-growing region of the Pu,njab and 
serves as an important grain market. Abunlant water is necessary 
to grow rice. After the division of water between India and Pakistal 
under the Indus Basin Treatv (whereby India took over control of 
the canals that irrigated this area), came a demand for more tube­
well irrigation. The diesel engine and tubewell pump manufactur­
ing indtustry in Daska arose in response to this demand. 

Daska is endowed with advantages that suit the industry. The 
most significant ad'antlge is location. The n,1me Daska derives 
from das koha, which is a measure of its distan,'e (1()koh, or roughly
18 miles) fril important agricultural towns such as Sialkot, Pasrur, 
Gujranwala, and Wazirabad--all roughly equidistant in the four 
directions radiating ou t of the city. Second, the population-land ratio 
in farming areas around Daska is very high and is growing. This 
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ensures a regular supply of lowv-wage labor to the town. Since rural 
craftsmen such as ironsmiths and carpenters are finding it hard to 
get work, Daska receives a steady flow of skilled workers. This 
partly explains the low cost and high quality of the machinery man­
ufactured here. 

The diesel engine industry appears to be declining because of 
increased ruial electrificaton and the switch to tubewells powered 
by electric lotors. These are not manufactured in Daska because 
the required technical know' is not available, and because it is%-how 
hard to compete.' with low-cost engines imported from China. IHlow­
ever, despite the fall an demand for its traditional products, Daska 
continties to thrive because entrepreneurs have been quick to add 
new products to their mix, principally consumer durables such as 
washing machines. Demand for such consumer goods has arisen as 
a result of chanlging life-styles brought abou t by remittances from 
Pakistanis working in the Middle Fast. 

Faisalabad, which is the headquarters, of an administrative 
division ot the same name, has 1.0)L) Untila popul,ltion of million. 
lq47, Faisalabad was an iinpIrta nt grain CLiLter Of a prosperous 
canal coovn. lndustrial activity startedl in the late 1)50)s as a result 
of the govern men t 's import substtitution strategy. By the late I96t0s, 
Faisalabad emwied as the third Motst important industrial center 
in the country, aftt'r Karachi and Iaihore, and the main center of 
textiles and texti lmachil'N has alvavysoymnnfactt, rinIg. Faisa ld 
been important in ma,mu factu ri r. sipill p1e tools and iminplemeni ts. This 
industry received a major boost in 1)-17 when members of the M us­
limilohar bradri (irwusmiths' associatiion or guild) migrated from 
la talIa in east Ilii jab, which was then the most advanced center of 
farm machi nerv manufactuiring in t , sibcontinent. Before long, 
Sanuildri Road in Faisalabad becam reknowned throughLout tile 
country for the quality of i s mantm factu red agricultura! implements. 
As farm mechanlizatioll proceeded, Sa munrid ri Road acquired a new 
look and switched over to the production of motor-pctwered wheat 
threslers, sugarca ne crushers, ald fodder cutters, all of which are 
important iil the mixed-crop farming of the l'unjab. 

Firms draw upoin tile large pool of skilled labor available in 
industrialized [aialabad, which cointi;ues to grow because of the 
high rate of migration from the surrouInding rural areas. Tile pres­
ence of textile machinery maniufacttrilg firms results incost-reduic­
ing complcnientarities. A steady demoad for tile products of tile 
industry is ensured by the rapidly growing fanning region around 
tile city. 
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Multan is a divisional headquarters with a population of
 
694,000 bordering the Thar Desert. BeOTe the introduction of canals
 
in the area in the late iin'teenth to early twentieth century, very
 
little land was under the plough. branaIs
brought about a dranmatic
 
change ill
tile region, anld Mult,in is now ont'of the most prosperous
 
and tech nologicaIIy advalced agricultural regions illthe CoLuntry.
 
Until recently this region's demnnd for agricu ltu i maclhinery was
 
met bv Faisalabad and \liarchanin,.t (see below). lTre is a voting
 
but thriving agricultural mchinerV indttstry inlthe :t\supplying
 

thel)era (;hazi .1u1athargarh,
machinery to Khan, ant Vehari dis­
tricts, ai-i even to parts (ItIillchi',,,In. 

Multan is al important indi',triiI center illtIlcountry (espe­
cially for tertillL'c and te\tiles) and has I large and growing labor 
force. 'lere are sciCIres Ot t' nmchineyrv pa ir -dhops, which have 
contributed toi'estdtlihing- thefrm iniuistry. TLe inlldlS­tIaLititr 

try ill%ult,ln i, ntlt lltitt'td alhn1 HaPl Vchart, auld A/llat
wIihaV, 

' vicar, lrtveT, it tWast i rt i , ln t (sbt 1' n1tlticC itself to be 
the premier 1cFti1I'thr Itl iml-ent,or IIIht'Ltr*,It industry in 
the cottont rv. 

Mianchannu',, imfiIutrmli/,itioi Is tIhiretilt t tIe ettorts and 
Sttces- Of tiallv 0ttW 1iin. iidtltries,, nned afterout' I ih,i'i the 
owtIer. 110 wa a reft;t',, Irti', tat I')tijab ill1N-.17 and behoged to 
the har bradri. 1 It' Lt,INtd the indltstr\v illrns'101, Wto a 1ew orders 
fot seed drills plittid by a iie',MrntI'tlt t',.pertit0ntal project. illtime, 
the ralge anIld ku'lit\ hi lpItUC epat IC\ed dtt)ticallv. Single­
handedly he tititted ,i whoed ivirk ti(t,inI MitIchannut. I is sons 
and nephe workcd ilthis tfirm aId later opened their own firms, 
improving tMlhttinv tlt'gn lhttMgh intitIMate 'ottat with tarners 
in the surrulndii, i a;i'as. (.hlpter 7 trelttes his stoiry in detail-a 

ill gnlw Ith. tircase study tirlll At the tiltnl' ot survev there were 
thirty-fixve ttrmls 1 ,machinerv illMian­nllttfcttrig ariclttIral 
channut. The firms are located Ilotit (;rand rtnk Road connect­
ing Lahore with Multat as it pMses through the tonvi. 

Lahore is a 1t1tp'inc-i,dl hteadqIutrter:, with a p-)p- latioti of 2.08 
million. It is the second tnost iltn portan t indttrial center of Iai­
stan, after Karachi. Rea,,Irdinlg agricuItura MIachinery, l.ahore's ill)­
portanuce lit's in its place as the ceni ter ot a once-t hrivi ng diesel 
engine industry. At ite peak of this itduslt's activity, in tile late 
19 00s, there were ea rv 2,3(0 firms; they were located mainly in
Sari- Sultan anl Ilada I agh, like most Of tlt' ci tV's f undries. The 

industry is currentIv depressed, for reasons al ready discussed. As 
in Daska, firms in l.ahote ha\'L' also switched over to the production 
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of other machinery such as cold storage compressors and washing 
machines. Sheikhupura road is now emerging inlLahore as an im­
portant center of the tractor implements industry because it can 
take advantage of complementarities with the three large tractor 
assembly plants that have recently started operations here. 

Sialkot, a divisional headqtuarters with a population of 252,000, 
is an old-established center of small-scale industry. The farm ma­

chinery industry, which is new, is located on the outskirts of the 
city along the road leading to Kallowal. A few firms are located on 
Waszirabad road in Kotli Behram and some in the old city. Sialkot 
faces tough competition from the more established industry in Guj­
ranwala and Daska. 

Gujranwala, a district headquarters with a population of 
597,000, is a rapidly expand ing center of the engineering industry 
in the' lunjab. Agricultural machinery firms are still few and are 
concentrated in Swati Gali and along the Grand Trunk Road. The 
main advantage in G(ujranwl,da to firms is the easy availability of 
raw material and the rich complementarities with Other engineering 
firms. For these reasons entrepreneurs here are ()tthe view that as 
the industrv becomes technologically more ,sophisticated, Guiran­
wail i Ibecome the most importait center of the indl ustry. 

The total number of firms inteirviewed in each city aid major 
prod uct group is reported in table I.I. 

Additional Surveys 
Append ices I and I1contain some useful back-rounid information 
too detailed to be presented here. Appendix I presents a discussion 

of the production environment in which firms operate; it also gives 
some technical information on the items produced. Appendix I 
compares our survey with others carried out for the industry. We 
carried out two slrvevs in addition to the main field survey. The 
first of these were detailed case studies to obtain qualitative infor­
mation regarding skill acquisition, investment decisions, and plan­
ning for growth. We also collected data on the work force to capture 
the supply side ot the labor market (this was in January 1983). 
Altogether we used two sets of questionnaires, reinterviewing ten 

firms in five cities and addressing firm owners and the other work­
ers. All interviews were recorded on tape in order to incorporate in 
our analysis the detailed views of firm owners regarding the work­
ing of input markets and government policy. 

In the course of the main field survey we learned about the wide­
spread subcontracting that was apparent in the industry. Thus we 
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Table 1.1 
Sample of Firms, by CitY and Product Group 

iractor Sugarcane &City Tubewells Threshers Trolleys Attachments Chaff Cutters Total 
Daska 16 - 3 - 21 
CGujranrwala-

Sialkot ­ 12 4 4 ­ 20Faisalabad ­ 2 ­ - 18 20Multan 1 12 5 2 ­ 20Lahore 8 ­ 5 5 - 18Mianchannu ­ 18 ­ 2 20 
Total 25 46 14 16 18 119 

conducted a third survey in March-April 1984 to collect data on this
relationship and other interlinkage!, that arise from subcontracting. 

The Basic Issues To Be Investigated 

In examining this industry, we consider a number of specific issues: 
entrepreneUrship; tile labor market; technology, capital markets,
and investment decisi(,ns; fficiencY; subcontracting; and growth. 

Entrepreneurship 
Although the theorv of the firm has little to say about entrepreneur­
ship in the we )classical tradition, a nit mber of individual writers
have emphasized the role of entrepreneu rs in development." The
important issutes here includt' the definlition of entrepreneurial tal­ent and how it contributes to a firm's efficiency. Are lle entrepre­
neurial features that define this talent identifiable and, if so, arethey amenable to policy? Chapter 2 addresses aid attempts to 
answer these qu1estions. FEntrepreneurial functions are identified and
important features such as membership in a bradri, education, spa­
tial mobilitx; and previous business experience in carryirg out entre­
preneu rial functions are discussed. 

The Labor Market 
Chapter 3 considers the role of the labor market in assuring a supply
of appropriately skilled manpower-a role that is crucial in indus­
trialization, and therefore raises a number of important issues on
both the demand and supply sides of the labor market. For a labor 
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policy that aims to upgrade skills, as in Pakistan, it is important to 

determine the changes in eimploylent patterns as the industry 
expands. This requires exanining the relationship between emlploy­

ment, wages, and the nitre Ot te'chnological change taking place 
in tile industry. Another wav to look at tilt' petriormance of the labor 
market is to deternine whether it is sinlelllted, al id thlen to identifv 

tile factors that cause segmrntllation. Appropriatell'easures m11aV 
then be suggested to relmove these factors lit] thIius avoid bottle­
necks il the supply ti skilled manpower. For ,ountrieIs like Paki­
stan, in which labor turnover is high (b.case-. ot both illternal 
migration and migration to tilie oil-rich Middle Fast), it is important 
to study tile pattern of Libor niobilitv and vIi',deterioration of skills 
or inter-industrv co'tniplein Ia'lrlt,1itits tha t ma1 arise 

Technology, Capital Market, and Investment Decisions 
A major concern in tie tch'lltllo, dIbaht in devloping countries 
is with its ahppropria teiess. lie issues here, rane trom tht idolized 
Gandhian iapprt iach, p l sloga ii|a b/1 ,chunltlacler ,as ".Small is 
beau tiftll," to the practical problems ot chit tosilug tech nologies that 
reflect tlie restolrcet endow inel ts ot particulhir econt niies. A not her 

issue tolcr'l', tle Villtal' oft macliiierv a1,id how tha t in fliences a 

ti rm' s efficit'nc v restI List. Ibst in is luestiOnin rc I I1edo t I is t lie 

Of teChllloh:gV tra nstter bv litais of tilie miarket tor Used machinerv. 

Chapter 4 considers these issus and sulggests hypotheses for the 

efficiency tests tha t are carried out ill chapter 5. The choice Of tch­

nolhigv involvis in vestmntll ill m,ich illr, 1andthIIus depends on tile 

workings of tile capitl market. The iln pirtault quest inls, then, ..re: 

I low does tlie gi vernln tl ratioin caphital W ha t ire tile features that 

a gov',rn t-ritrte baiiker look,, for in a tirm or an1entrepre­

net r before hie decidt"i to lend. "T these we llav add: Are alterna­
tive Sti'lrcets t1 eCdit avilalble ft orptt, tiaI borrowers who cannot 

get credit from tii stir cc It s,,, is tile marktl for capital steg­

mented? AnswTrs tti these questions are close' linked with invest­

nCilt deCisioi>. A ptIten tial investtr is more likely to nvest in a 

firm if he believes that it hIs Ia goOd chance of borrowing ill the 

official, subsidi/ed capital markets. In our discussion we suggest 

and then test lh',ptOptileses Oin tlse i:,sues. 

Efficiency 
Why are soe firms more efficient in resource use than others? 

Comparisons (if efficiency canl be made oil the basis of differe:it 

criteria separately, such as labor and capital productivity, or On tile 
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basis of composite indices, such as to ta ftactor pridI ucti\'ity. T''sts 
may also be devised to d i'tinguish betJween alocative anrd technical, 
or X-efficiencv. Si1u (init, tcthir that we consider in efficiency
tests are entrepreneur.all t,.'ture, the aVailability If skilled man­
power, acces to capitl market , th,, ,1t1uet)I tech nohgx', firm Ioca­h 
tionr, and1L size of ti rn 

It is olten argIR'd that snall linus proLduce more utLput per unit
of capital than larij-., firnis, emphIv more labo per unit of 'capital,
help in developing idigerilOs skil-, and techlbrbloge.i, enilarge the
pol! i)f nlrJrt' tlWrrri,1italnt, a11d use runderemplhived resources 
(such a parft (t) te taily home0,, tamil, Idhor, and hoarded capital 
or capital thaiwiild iave h LIli/icedCLuri,ee",,'C(lsli11ptionI), thus 
e\pl10itirii; th Lkoioni'-,re.'sources uro, efficientlv th1an large firms.
It thte claiim-, MrV true -an we shall verity this----ndut:ialization 
stratcgi ,(. that ta vr Id gt-Icale production need t, be revised. 

Subcontracting
 
I-ap l '"rie ~slnliiiidtisrifliOltiot is Otteri
ic ,ttribtt'd to subcon­

tracting s.t-V, tor instance, \V, itanabe,11 171); the rea- Or given is that
intertirii inkage,,, bo(,th horizomtal and vertical, are established to
ovetcl' lLt ii,Irkt' irliiertectiiouis (I Ill, 11)8 . Such prodlll tion ar­
r,ilige n t, rtVt, otii/iirilV tlr\e~l ip the eugirreilriig industry in 

am,v de\'tlopint c intries, ilih- iirg li1 kisti il l our di'scussiOn
 
WC 'arIlliiiltl thtr tO th 
 liinkiges thit e\ist under siibcimortract­
ing ,Irrlrg,10nt. We' in)vestig,lte whetheCr parent firms bind their
 
vTndors Ihriugtlh iedit aid technti gv linkages, ar1d whether such 
111,1114gr'101t-' 'IIiuLtSeMlV fr te urvial (f s111,111 firrms. 

Growth 
(hr r discusiit t irI aLnd1 iiistry grovth is conducted at three 
levels. First, We iidIetift the' \ogenotLs factors contributing to
growth )f tie inLdlrstrv. Iheri We dtescribe LIiftererces in individual 
firms' respii ti) tl se i)ppirtrniitics. Finally we present two case 
studies to ill,trtItL the irterinal tictuirs contributing to growth. 



* Chapter2 * 

The Role of Entrepreneurs 
in Development 

In the last several decades tile mainstream literature in development 
economics has focused its attention onl large-scale enterprises to achieve 
industrialization. Little attention has been paid to small businesses 
or to the entrepreneurs who create and run them. This failure to 
address small blsinessLs is all the more striking given the vital r,.'­
they play in a countrv"\ transition from agriculture to industrialization. 

In this chapter, thiough our study of entrepreneurs in Paki­
stan's agricultural machinery mnufacturing industry, we will ex­
plore the entrepreneurial features that fac(litate developnt in its 
most basic sense by discovering new, more efficient ways of using 
capital and labor. In considering the importance of this subject to 
development, it is not too great ,n exaggeration to say that under­
standing development means understanding how entrepreneurs 
make development happen by employing both hIuman and physical 
resources in increasingly valuable ways. The role of entrepreneurs 
in the complex process of development will appear, in fact, through­
out this book. 

In exploring how entrepreneurs contribute to development, we 
will examine several traditional hypotheses about them-their work 
experience, education, concentration among certain social and eth­
nic groups (which pass skik's down across generations), and geo­
graphic mobility. Our study invalidates several widely shared 
beliefs. Regarding geographic mobility, for instance, the standard 
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hypothesis is that geographic uprooting-caused, for instance, by 
voluntary or '.Volun ry migration--rehkases entrepreneuria! talent 
either ':o recover lost Social status or to upgrade it. Ou." analysis
shows little evidence that refugees doninatet'he ind stry, despite 
their substantial numbers. 

It is also Widely belieVe.i that ,,tu)atin, ' iniproving one's 
accessibility to tehnical infornLation, contributes to entrepreneurial 
dci.sion making. Oir analysis; s,.h s, on the contrar,. that tech nica! 
education is v. rv rar- iomin these entrevrtne.u rs. ,\'hih a maitrity
haVe been fotmllY educated, tIhey still be!l;eVe that in-tfhe-job train­
illg is the best hirm o ed ucatLioin. It is true, as ctmm1l1onlV believed, 
that some soci~al groups pass, il , ills across, gelnerations, forming 
a pool of knowledge that allw, tlni tt be niore successful as 
en' reprel1eutlrs c(i air d to timonber. od thtl groups. In OLr stud,,, 
entrbprenetlrs lh,4itin to the 1,har braIdri (a 1,iar i' an irosnIsitl; 
a bradri is a lOiel r%r, :i/ed prifess iila a-,t), Who represented 
00"'; of the entri-ptnirs slamLpled, helped eacl otfher to acquire 
,ethnical skills and thus had advmtagCan ov-er Other bradris. All 
of these issue- ae irpOrta:it i tryin t,t untangle the conlple\ issue 
Of V',whhv 1so ' klltr(epreWLuly. ,ire orL "lCCes'sf.l] tlhan othlers in per­
forni , their coin plica ted tasks. 

Our. ani,(iiatiOn M entrepre.eurs and entrepreneur:hip has 
important in:l;icatis for d've1 pi rent poli'.C)ne vaI u lie wa,, 
of looking at ,ttc(t2ss1Lil develoCpinlit policies is in ter!:, if policies
that encotlnrage entreprene'rsLt make development ha ppen. In con­
sidering how policymjliakers may encouragVe entrepreneurship, the 
questiin arises whet1icr gOVernllIents Can use policy to actively
enci iirage developlllilt fllentrepreienurs, or wlether the most theyv 
Call hlpe- to aliL'\'e is tLi tencouraee them through policies that 
aVoid placinig excessive resttiictimson them.I Understanding Wh 
en trepreneui rs are Mid what heyI do to facilitate development Will 
prov;'ei an essenltiil starting puinIt for policies that may successfully 
encourage both ent repreneurs and entrepreneursh ip, and therefore 
developmnent itself. 

The Theory of the Firm and the Entrepreneur 
The standard te\tbook treatment of' the role of entrepreneurs in 
developnieot, based on the neoclassical theory of the firm, leaves 
little roomi for special treatment of the entrepreneur. It is assumed 
that under perfect competition input and output markets are corn­
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plete and work well, giving clear price signals to producers. The 
producers, in turn, carry out a cost minimization calculus to achieve 
production targets that maximize the firm's profits. At this point in 
constructing the neoclassical model, entrepreneurship could be use­
fully explored. However, by assuming prior knowledge of the pro­
ducer's utility function and the production process, the opportunity 
is allowed to slip by. 

In the dynamic context, one would expect the role of the entre­
preneur to be more prominent since managerial decisions are 
required for tile firm to adjust to optimal plant Size aad new tech­
nologies:. Yet even in this dynamic context, the entrepreneur's 
important economic role is conjured away by assuming that barriers 
to entry and exit do not exist. This paradigm is convenient if the 
primary objective is to illustrate the analvtic neatness of the firm in 
long-run equilibrium. I lowever, this neatness is achieved at the 
expense of a rich analysis of the entrepreneur as the prime decision 
maker in economic activity. To quote BLaumol (W)968), "the prince of 
Denmark has been expunged from the discussion of 1lamlet." 

An early refeience to the entrepreneu,r as economic man is 
found in 'Veblen'sessay "Fconomics and Evolution." lie describes 
him to be 

a lightening calculatoi ot pleasures and pains, who oscillate!s like 
a homogenous globule () desire of happiness tnder the impulse 
of stimuli that s;.it him about thi are'a, hut leave him intact. He 
has neither antecedent nor cons'quent. I Ie is an isolated, defni­
tive human datum1, in stable eqlilibriul escept for the b',ffets of 
impinging forces that displace' him in one direction or another. 
Self-imposed in eleenlt'tal space, he spins 'Vnnietricaliv about 
his own s.)iritul ax is until thI parallelogram of process bears 
down upon him, whereupon le follows the line of the resultant. 
When tle forcU of the impact is spent, he coiles to rest, a self­
contained globule of desire as before .... Iflel is not a prime 
mover. le is not the seat of a process of living, except in the 
sense that he is subject to a series of permutations enforced upon 
him by circumstances external and alien to him." (191': 73-74) 

Given this description, it is a small wonder that the theory of 
the firm has little to say about the entrepreneur. 

A more direct economic analysis of entrepreneurship is pro­
vided by Scitovsky (1943). He argues that undertaking entrepre­
neurial activity involves costs-in terms of earnings forgone-by 
contracting services to managers. But there are rewards also in 
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terms of revenues trm the c mumic act ivi tV. TIe difference 
between the two is net ilIConmt' from en tureprel Curship which repre­
sents rewards partly to entrepreneurial activit' proper, and partly 
to managerial ability. An ClItreprnicur undertakes the venture to 
maximln ite this aet income, lie find tLis a c mplph'tely satisfying 
pursuit sirce he work,, not I)ca ust he wishes to rai,,e his standard 
Of living but c'I'Le' he likes toWorkl; he euljrVs the --lower and 
prestige associated With being a tcVcs,ti I ltrepreunIlr. In Ilear­
lier citllrV, he would have beC au m or isc' vetrer, tile niuti­di v ,el 
vation beig th0 same: tile neetd tor rtcoirition. 

The literature on) tile econOllics Of ilpe'rfct coIpetitio doe's 
not shed 1u1iC1 l1;ht on the role of the1CltrI)reneur either. Illthe 
case of bilteral moulvpOI V Or cartels, all a allis ma10de to game1o 
thetry to deternmine Cequilibriuim. Tile nCgotiating a1nd organizing 
expertise, oi tle ent,rrerelIr tilllerlics 1te irguminits, but there is
little direct discussi of tlilt rtprenettr 's role'. [he nagerial 
discrtion Models ofthe fiirl (Williunson, lNh-l), illwhich the entre­
preneti r na \iilIi/es sAles Or the un inber of ciiil)IOves rather thanprofits, dLorut coi011C IIV loseLr to providing ! theorv of tntrepre­

neurship. hIe ru1001 11ic dlwide ralnge o objectives for tile tlltr­
preneur-. I loWvr, tinLC d plriCuilar objective is ch1osen It1e 
cntr'pr lell"r ,cseti,bteinptrfllt.r 

If ertreplrene1ti slrip is ,in1ilITrtuft i input iilto 'c'olom11ic lcti\'­
ity, its market CesrTveC, ai11 eplanation. I Iw\v'er, tile market is diffi­
cult to ,lV'C sinlce psyhologic,ll lactors play ailimportant role. 
Mct'Mlant(I lOl ),eplains etreFprte neurs as hein, individuals who 
have a ilid lot achievemlntL- aILd al' !iOt ncessariliv Iiotivalted by 
the dsire, hf"11ir011,\'. "lhrV a'e calcurli tmS aid 1 lannlrs, not risk­
takers--thati bcing tile domain of spIclatOIrs lie lults' that :iuch 
<achievers are not individtlilists alri dIo lot n'essarily, flourish in 
aii enviroiniment of privte, elterpris,. ThY would get just dS m1uch 
S'atisactiirl ultOf wrlrking for a goverirment or ma.inipulaling a 

IunInuIittLct. Ceh'arly, illthe psychrlogicail factors that resuilt tile sup­
ply of a critalalllber mif Clntrepreneurs-a number that triggers 
Off wid esprt,d tc ooniri ictivitvt-are ha rd to contrl and not very 
a nicniAble toIp rlicy. 

Alttrn,rt iViv, we ni,1V proceed by idiitifViIg the entrepreneurial 
functions that .,re demallded and then, dlernining whether there 
exist entrepreneuria! features tiaI correspond '10 these funictions. For 
instance, the ability to orgainize is a1 important functirn, and edLluc­
tion is an entrepreneurial feature that results illbetter performance
(if that function. Policies can thei be addressed to improve education 
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and training program.; that enable potential entrepreneurs to acquire 
the features that contribute to profit making. In the discussion that 
follows, we explore these issues in more detail. 

The Entrepreneurial Functions 

There is a difference between entrepreneurship as such and routine 
management. The latter involves the coordination and execution of 
well-known and well-estabished ecarniic activities. The markets 
for such managerial functions work Well in Most countries and 
rewards to serv ices are easilv determined. This, however, is not 
entrepreneurship. 

It is entrepreneurship as defined by Schunpeter (1951) that is 
the subject of this chapter. Thus entrepreneurial functions involve 
activities where input and/or outptlt markets 1re not well known 
and the productioln function used by the firm is ill-defiled. In other 
words the entrepreneu1r undertakes new activities and, in this sensc, 
is an innovator. 

An important reasoln whv the theory of the firm ignores the 
importance of entreprenellrial functions is that this theory cointains 
strong assummptions regardimn" the environnent in which the firm 
operates. It is a. L'med that 1: 11s pursue their objectives with well­
defined production tfnct iontlli,idknown input and Output markets. 
In the real world, of course, this is,not true. An innovator does not 
know precisely how inputs will convert intt) output. tle may be 
unaware of the che ,pest soUicOs of raw materil a11d may,1\ have to 

discover these for himself. Ilimay even have to think i p new items 
of demand and thwis creatt, his own product markets. 'Ihus an entre­
preneur connect, dif frvnt markets, makes up for market deficien­
cies, completes the input, needed t\ r production, andI creates firms 
(Leibenstein, Il(). Ilishinction-, inav include taking risks, since 
markets for risk-taking may be imperfect because of moral hazard 
(Akerlof, 1970). Further, it is the entrepreneur's directed effort that 
results in a firm's x-efficiencv and guides the firm to the frontier of 
its production possibility. 

To make the concept of entrepreneurial functions operational 
we shall consider some of them in the context of the market condi­
tions in which the agricultural machinery industry exists in Pak;­
stan. First, this industry is new and uses a relatively new technology, 
so that production functi(0ns are not well defined. Thus the entrepre­
neur has to be an innovator. Second, the industry use,; skilled man­
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power, which is scarce, so that tit entreprene ur has to actively
search for this crucial input into tht prod uction process. Third, the
industry has Iimi ted access to a hig h lV ilnperTctcapital market, so 
that tile entre'preieu r has to timd iw aIil unrta pped SOilrces of 
capital FoUrth, inI tile face Of noinopolistic corImpetitiui, the entre­
preneur has to continutously search ftor- ne types ot agriculIural 
machinery and inupro.' til old models to or even0licl',e- rctain
his share in tile arket. Fitti, heentreLreelr ha- to e' plow and 
develop 11w markethig cha,.Irnels to sell hiis prodlr cLt ill n., tareas 

directly under hi- comm1and. Si\th, in 
 tlie absence ot ill'thranCe, he 
has to bear th entire risk if investment. Finally, he has to combine 
tile tasks enumeratd Ibot so that hi costs pT unit Irc at least as
low as tl0e 0t th- moderatelV eflicient firl-, ill the industry. 

OIr ta\on1omlV Ot eiitrprenleriialto(uttiornis would be of Lonsid­
erable V\n'ue if ci0Xtnll asiiate thse tu niiOIins with specific
eltreprtn' rial teatis,. lOr lallnc, it We' could say that enIMtpre­
neurs belhnging t, J ,1-0kill',. so (ial group are Imore likely than oth­
ers to Ia\c accessL to capital. 'ei1 we tould argu,. thatl desirable 
teatuet.' 0 niitreprtInetLrial tficit'llcV is to) leloll to that,athie\'in 

grt)lrp. This cIIInOl hC a .ItlItticient ctiiuditioir ti r etliit:c 
, since for 
e'ery r l eltrtpreleur heb rhiinini to that s oi,l group thereStlrtst n 

mIay beLmn11,v t11itrswho did llt)t 
 511 t'01 ( )(VeItime, however, ia 
pattern doern emerge ,iiud e'itreprenetirirI tuctiolis get assorciattd 
with social whoi-e hla\e\Nrp, ivienLbers a higher probability of 
StlCCess COlllpartd to Irtllbers Of thtl grous.t li is pattern may
result from tli,, tact that specifiC sicial grups ma ke a concerted 
elftrt to StluC1Ved ill st,1cific eCumnomIIli a liVitit, in order tt have a 
seCI rt prtifesitill. 

Relating Functions to Entrepreneurial Features 
It would be very rsefu for policymaking if we knew that entrepre­
neurs with certain features are more likely tt perftoIr entrepreneur­
ial functions succe.,stily, than others. We culd then coincentrate oin 
developing tIhes' leatirres arid thereby increase til pool of enetrpre­
neurial talenl. The best that te literature has to offer ill this regard 
are case studits thla t attCIpt tt clasift ertprerenurs accord ing to 
their social characteristics. This approiach it,has limitations since, 
as pointed out aive, mily the successfmtLI en tLreprerIrurs are studied. 
Nevertheless, it is useftr I in idenIti fying their dOtminal t features. 



Using evidence from Pakistan collected in interviews with 
entrepreneurs, Papanek (1967) reports that over 35'7 of the indus­
trial assets in lakistan inl !')59 were owned by five communities 
(Malai Memon, Chinioti, Dawoodi Blohra, Khoja Isnashari, and 
Khoja Ismaili), which teiether constituted less than (.3'A of the 
population. Flurther, most of tlhO se who had set up in industry had 
switched over trom tradiig. A majority of the entrepreneurs had 
been uprooted from areas that became part of India when the sub­
continent was partitioned in 1947. Thus, Papanek's argument is that 
industrialization in Pakistan was undertakei by closely knit trading 
groups who were uprooted from India and vho, in Pakistan, were 
provided special incentives (tax holidays, prtectcd markets, and 
cheap credit; to exercise their entrepreneurial t;J1.,-its. 

Alraf (1983) interviewed 10b l)akistani entrepreneu rs, mostly 
Punjabis, to examine their dominant features. lie reports that entre­
preneurs were motivated more by the desire for independence than 
profit. Education played,a important role ill the sense that those 
with higher ed uca tion (above ten \'ears) expanded their businesses 
more rapid lv compa red to otlhers. Entrepreneurs ranked previous 
experience in the industry ,as bing vital for success. Considerable 
occupational mobi lity was reported. Importantlyv belonging to special 
social groups such as a professiotnal community or bradri was crucial 
in obtaining scarce capital ind technical know-how. Thus Altaf's 
explanation of I'akista n's indusntrialization also emphasizes the spe­
cial feature of entrepreneurs as belonging to specific social groups. 

In the next section, we examine the dominant features of entre­
preneurs in our sample selected from die agricultural machinery 
manufacturing industry of I'akistan. 

Background of Entrepreneurs in Pakistan's Agricultural 
Machinery Manufacturing Industry 

In order to examine the hypotlesis that entrepreneurs constitute a 
special group in the population, their backgrounds need to be stud­
ied. The features that are likely to be important in distinguishing 
entrepreneurs from others are their origin (whether they are local 
or refugees), wheiher they belong to a br.,dri, their level of general 
and technical education, their previous experience, and whether or 
not there are migrant members in their households. The manner inl 
which eatch of these features contributes to the performance of entre­
preneurial functions will be brouglt out in the course of the discus­
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sion. The objective of this chapter is to present a descriptive profile 
of entrepreneurs in tile industry in order tI identifv their dominant 
fetures. This will be of value in subsequent discussions when entre­
preneurial fuctions, specified in terms of investment decisions 
(chapter 4) and production efficiency (chapter 5), are related to these 
features. Detailed hypotheses regarding the relationship between 
tile entrepreneurs' backgrounds and the performance of firms will 
then be presented and tested. 

Origin 
It is argued that individuals who become entrepreneurs are highly 
motivated compared to others. This motivation may result from 
attempts by a previ,usly privileged group to regain social status. 
Their change in fortuLes ma' have resulted from uprooting and 
migration. In the case' of tle Indian subcmtinent this happened in 
11)47, and mav to Som1le extent e\plain the, sucCess of migrant entre­
preneurs in Delhi, Bomb1av, ,n1tld e ew x'Vcreated industrial centers 
of Pakistan. 

The impression in official circles in ['akistan appeared to be 
that the agricultural machil ierv sector was "dominated" by "refu­
gees" from India. The term "'reftgee" implied ma i i:' Fast PuLIjabis 
who had migrated to West l'umijab W\hen the province was parti­
tioned in Il)47. The term "dominted" was used frequently and 
somewhat loosely. We interpreted it in two wax's. One was that the 
proportion of "relugee'" entrepreieurs among the manufacturers 
was high. Another was that the largest firms were owned by "refu­
gees." We decided to investigate thes' lpotheses. 

I lere the origin of entrepreneurs is studied in terms of a broad 
migration and mobilitV pattern. live categories of origin are consid­
ered. There are entrepreneurs who are refugees in the sense dis­
cussed above, and entrepreneurs Who have set up firms in towns 
other than the ones in which they lived prior to entering the indus­
try. In this latter context, three cat, gories are considered: entrepre­
neurs who have mLoved from "local rural," "other urban," and 
"other rural" areas to the towns where they live 1ow. These are 
compared with entrepreneurs who have set up firms in their home­
towns (table 2.1 ). 

OL;r findings are tIa t reftLgee:' comprise only 21'7, of tile entre­
preneu rs in the industry.Thus this interpretation of "domination" 
by refugees is not supported by our evidence. Further, most of the 
entrepreneurs live in towns in vhich they set up their firms prior 
to 1947. Over 18';, of tile entrepreneurs moved into the towns from 



21 The Role of Ebitrepreneursii Dev'lop'men 

Table 2.1
 
Breakdown of Entrepreneurs and Their Firms, by Refugee or Migrant Origin
 

(figures in parentheses are percentages) 

Migrants 

Local Loca! Other Other 
Refugees Urban Rural Urban Rural Total 

TOTAL 25(21) 66(55) 21(16) 2(2) 5 (4) 119 
CITY 

Daska 
Faisalabad 
Multan 
Gujranwala-Sialkot 
Lahore 
Mianctiannu 

0 (0) 
9(45) 
6(30) 
( (0) 
3(17) 
7(35) 

14(67) 
11(55) 
13(65) 
9(45) 
8(44) 

11(55) 

6(29) 
0 (0) 
0 (0) 
8(40) 
5(28) 
2(00) 

0(0) 
0(0) 
I(5) 
0(0) 
1(6) 
0(0) 

1 (4) 
0 (0) 
() (0) 
3(15) 
1 (5) 
(0(0) 

21 
20 
20 
20 
18 
20 

PRODUCT GROUI' 
Ttbewells 
Threshers 
Trolleys 
Tractor Attachments 

2 (8) 
11(23) 
( (0) 
3(18) 

13(52) 
26(5n) 
8(57) 

10(63) 

7(28) 
7(15) 
5(36) 
2(12) 

2(8) 
(J(0) 
()(J)) 
0(0) 

1 (4) 
2 (4) 
1 (7) 
I (6) 

25 
46 
14 
16 

Sugarcane & Chaff 
Cutters 9(50) 9(50) 0 (0) 0(0) 0 (0) 18 

SIZE (LABOR) 
0-5 
6-10 
11-20 

>2(0 

5(11) 
7(20) 

10(35) 
3(25) 

23(52) 
20(57) 
14(50) 
9(75) 

13(29) 
5(14) 
3(10) 
0(() 

1(2) 
1(3) 
0(0) 
0(0) 

2 (4) 
2 (6) 
1(35) 
0 (0) 

44 
35 
28 
12 

SIZE (VALUE OF OUTPUT IN RUPEES) 
Up to 100,(J110 3(21) 7(47) 
1050,(01--500,J(J00 3(11) 16(62) 
500,001-I,0001,000 7(21)) 10(42) 
1,00(1,001-5,(00,00)0 12(28) 2,1(57) 
Above 5,000,000 1 (8) 9(75) 

5(33) 
7(27., 
4(17) 
1 (2) 
1 (8) 

0(0) 
0(0) 
1(4) 
3(7) 
0 

0 (0) 
()(0J) 
2 (8) 
2 (5) 
1 (8) 

15 
26 
24 
42 
12 

the surrounding rural areas. Only a small proportion (6%) came 
from areas other than the ones where they had set up their firms. 

Among the towns in which the industry is located, the highest 
concentration of refugee entrepreneurs is in Faisalabad, followed 
by Mianchannu and Multan. In 1947 Faisalabad was a well-estab­
lished center for agricultural tools; most entrepreneurs there were 
Sikhs or Hindus. After the partition, Muslim entrepreneurs from 
East Punjab (mostly from Batala) replaced the non-Muslims in Fais­
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alabad. Mdianchannu and Multaln, on the other hand, though located 
in agriculturally rich areas, were not known as centers for agricul­
tural machinery. The retugee enirepreneurs included in our sample 
who came from these tO wos were initially involved either il whole 
sale and retail trade as retailer ,t agricIltUraI tool.',, ironll m ger 5, 
and arhtias (grin merchiits), or in cultia',Iting smali plots Of land 
allotted to them ilclhan)ein H land owned in FIst I'unjal. Thev 
switched to thremanufaCtURe agritltlral ,inahinerVin the late
II60s a Id 'a rlvI () s a fte7 the sct es , ot ( r;een e(e )I tIvI lu ti techm ­
ogy haredcreate d'am1,d olr agricLttira l machinery. 

I'erhaps what is implied by "domii,ltiot'" is that refugee- own 
th.' largest firms in the indust:v. 1 omment on "domination'" by
refueLS, 'eT rIs tw li'nlalns tit '. In l,111o1 tre ttrmls, Most 

,vfirms owned I CIntrepI-reneurs, {1) or ne'arly 4t.:< ofreltl'( firmsl,
them) emploVyII, InI to 2) worker, and 11e, in the, mdiui range.
Most firmsW- n ' t10,, (413 firms, or 65';OWbd urbrn" entr¢prenerIr, 
oi them1) ie il tiIall.,t si/' c.itt, orY, eniplngIle s than ten 
wxorkr.. fil it si/t'i s nlt',sti d ill tel s of the ',iltn' of oLutl t, 13, 
or 5); Otf lte iri , t,,\ned b).% 1t't ,t't' etr etetil r ,, Ve out)ul
valeS greater than R, I million. ( (,troarIId to this, .3; firms in this 
category ar' ow ned bv''t th,~,l"tntIrtilitir (which represent 4(0' 
of the total 'local tilis). Clelrl',,, th' basis ttr the argument tlt 
refuge entreprriivur d tiI nate the ild u st rv is pretty thin. But 
"domination" is a notion open t, nan', interpretatitits. It may, for 
exaniphe, be based on thC nnuber of tirms that fall in the largest 
size category. VI' learned that the largest firm in tLInnrs of employ­
1llilt was ttWIt'd V 0ii" ntrt'prtir who enphoed more 
than 0(0 workers. Further, tlitre were I I firms ow,,,ned bv "local" 
entrepreneurs with a total output e(ceedig Rg'; 3 million in v'alue. 
There was onlyv one tirn t\VlLd by a "refugee" eltrepreneur ill this 
size category. 

TO sLMi up, our evidence does nOt lend support to the view of 
domination by reflugees that is hed bV toTernment officials in Paki­
staff. Further, distinl'tion between entreprneurs on the basis (f their 
origin does not appear to act as a barrier to entry in the industry. 

Bradri 
"Bradri" in Pakistan is a so1mewhat imprecise term. It is loosely 
related to the I lind caste system and becomes impoT anmit in the social 
system only with major events, such as death clnd marriage. Non­
market exchanges between htouseholds also work more successfully 
within bradris. For instance, borrowing and lending capital, family 
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labor, and even draft animals take place more frequently and success­
fully within a bradri than across bradris. Among the noncultivating 
section of the population, bradris are frequently identified as belong­
ing to professions such as lohar (blacksmith), tarkhan (carpenter), 
mochi (cobbler), and raj (niason). To what extent do bradris contribute 
to the "special group" view of entrepreneurship? 

File main bradris engaged in the production of a), ricultural 
machinery are tile lohar, Arain, Kashmiri/3utt, Jat, Rajput, and 
Sheikh bradris. These comprise 103 out of the 119 entrepreneurs inter­
viewed (table 2.2). The remaining 16 entrepreneurs belong to tile Syed 
(2), Pathan (3), Butt (2), Dhillon (2), Awan (3) bradris, plus the Khak­
wani, Gujjar, Blhatti, and Kiaral bradris (1 entrepreneur each). Lohars 
comprise the largest single bradri (70 entrepreneurs, which is nearly 

,601," of the total). Most lohars like to classify themselves as Mughals 
because they were an important occupational group when India was 
under Mughal rule from tile sixteenth to the eighteenth century. In 
those earlier times lohars were at the core of any war machine. 
Rajputs (10) and Arains (9) are the other important bradris engaged 
in this industrv. In our samp!e only five entrepreneurs belong to the 
Sheikh bradri, which is generally considered to provide the entrepre­
neurial pool in Pakistan. Among the non-Punjabi bradris only the 
Baluch (2) and lathan (3) Ones are important. Interestingly, there are 
two Sved entrepreneurs in our sample, indicating that this bradri, the 
highest-ranking social group, may be shedding the traditional atti­
tudes of avoiding iiduvtrial entrepreneurship. 

The lohar bradri is tile largest single bradri in Daska (16), Faisala­
bad (12), (Uiranwala-Sialkot (17), and Mianchannu (12). In Multan 
there are 10 lohar entrepreneurs and five non-lPunjabi entrepreneurs 
(13aluch 2, Pathans 3). In Lahore, the entrepreneurs are from a more 
diffused bradri background. Only three are Mughals. Arains (6) and 
Kashmiri Butts (4) both are more important. Other bradris such as 
the Jats (2), Rajputs (1), Awan ( 1), and Sheikhs (1) are also represented. 

Although lohars are an important entrepreneurial group in our 
sample, the firms that they own are mainly small (measured in terms 
of the number of workers employed). Sixty-five out of 70 lohar en­
trepreneurs have firms employing 20 workers or less. Two lohar 
entrepreneurs tmploy 20 to 40 workers and three employ 40 to 60 
workers. Hlowever, if we use the value of output as the measure 
of size, the picture changes. Most lohar entrepreneurs (44) belong 
to the larger size category, producing goods with an annual value 
greater than Rs 500,000. Each entrepreneur belonging to the Arain, 
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Table 2.2
 
Breakdown of Entrepreneurs and Their Firms, by Bradri
 

(figures in parentheses are percentages) 

Kaihntrii 

Mughal Arain Butt Jat Rajput Sheikh Others Total 
TOTAL 70(59) 9 (8) 5 (4) 4 (3) 10 (8) 5 (4) 16(13) 119 
CITY 

Daska 
Faisalabad 
Multan 
Gujranwala-Sialkot 
Lahore 
Mianchannu 

16(76) 
12(60) 
10(50) 
17(85) 
3(17) 

12(60) 

0 (0) 
I (5) 
0 (0) 
1 (5) 
6(33) 
I (5) 

0 (0) 
()() 
I (5) 
0 (0) 
4(22) 
0 (0) 

0 (0) 
I (5) 
I (5) 
0 
2(11) 
0 (0) 

4(19) 
4(20) 
0 (0) 
0 (0) 
I (t) 
I (5) 

1(14) 
0 (0) 
1 (5) 
1 (5) 
1 (6) 
1 (5) 

0 (0) 
2(10) 
7(35) 
1 (5) 
1 (6) 
5(25) 

21 
20 
20 
2(0 
18 
20 

PRODUCT GROUP 
Tubewells 
Thresher, 
Trolleys 
Tractor Attachments 
Sugarcane & Chaff 

13(52) 
30(65) 

5(36) 
12(7") 

2 (8) 
2 (4) 
4(29) 
(1 (0) 

3(12) 
0 (0) 
1 (7) 
1 (6) 

1 (4) 
0 (0) 
1 (7) 
1 (6) 

5(20) 
1 (2) 

0 (0) 
0 (0) 

( (0) 
2 (4) 
I (7) 
2(12) 

1 (4) 
11(24) 
2(14) 
0 (0) 

25 
-6 
14 
16 

Cutters 10(56) I (5) 0 (W) I (6) 4(22) 0 (0) 2(11) 18 
SIZE (LABOR)

0-5 
6-10 
11-20 
>2o 

27(61) 
21(60) 
17(61) 
5(42) 

5(1!) 
2 (0) 
I (3) 
I (8) 

2 (5) 
1 (3) 
2 (6) 
0 (0) 

2 (5) 
2 (6) 
0 (0) 
0 (0) 

3 (7) 
4(11) 
2 (6) 
I (8) 

1 (2) 
2 (6) 
1 (3) 
1 (8) 

4 (9) 
3 (9) 
5(18) 
4(33) 

44 
35 
28 
12 

SIZE (VALUE OF OUTPUT IN RUPEES) 
Up to 100,000 
100,001-500,000 
500,001-1,000,00) 
1,000,00 1-5,000,000 
Above 5,0(10,000 

10(67) 
16(2) 
13(54) 
22(52) 

9(75) 

1 (7) 
2 (8) 
4(17) 
1 (2) 
1 (8) 

0 (0) 
1 (4) 
0 (0) 
4(10) 
0 (0) 

0 (0) 
0 (0) 
1 (4) 
3 (7) 

(0) 

1 (7) 
4(15) 
2 (8) 
2 (4) 
1 (8) 

2(14) 
0 (0) 
1 (4) 

2 (4) 
0 (0) 

1 (7) 
3(12) 
3(12) 
8(2(0) 
I (8) 

15 
26 
24 
42 
12 

Jat, or "other" bradri also produces goods with a total value ex­
ceeding Rs 5 million. 

Most lohar entrepreneurs manufacture threshers and tubeweil 
engines and pumps. This is an interesting statistical contrast, since 
threshers are a relatively new product for which there is a poten­
tially very high demand and a good rate of return on investment. 
Tubewell engines and pumps, on the other hand, are old items that 
were in great demand in the early 19 60s but have now been replaced
by electric motors. Rajput entrepreneurs are engaged mainly in die­
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sel engine manufacturing. Most Arain entrepreneurs manufacture 
trolleys, while the Pathan and Ba lch entrepreneurs manufacture 
threshers. 

The bradri is a strong candidate for an entrepreneurial feature 
that may determine a firm's entry into tile industry. The lohar entre­
preneurs have the advantage ot long bradri experience, which has 
enabled them to acquire knowledge of the tech nology and of tile 
input and output flows of the prod uction fu ection. As a1close-knit 
group, the bradri helps fellow lohars to acquire the technica! knowl­
edge that is crucial for them to enter the in] ustrv. Most importantly 
they have better access to skilled workers since they too belong, in 
general, to the lohar bradri (see chapter 3). In chapter 5, on produc­
tion efficiency, we shall explicitly test the hypothesis that these fea­
tUres of lohar en trepreneuirs render them more efficient than others. 

Education 
E'irepreneurs are innovators who find new ways of doing things, 
'nd thus break with tradition. They have an outlook that enables 

'hem to transcend Ihe existing patterns of economic activity--an 
outlook that is different and more dynamic compared to that of the 
rest ot the society. ldiucation contributes in an important way to 
acquiring that outlnok. As we find emphasized in the literature on 
human capital (see, for exa mple, 5iuger, 1983), ed ucation helps peo­
ple to acquire information and to make logical connections that 
enable them to sift the relevant from the irrelevant. Technical educa­
tion, in particular, is very important when production functions are 
not clearly defined. In the discussion that follows, a profile of tile 
level of general eduction among the entrepreneurs illour sample 
is presented. I lowtver, sice we are concentrating on the engineer­
ing inliust ry, tiltquestion of whether technical education is an 
important variable in tile making of an entrepreneur is also asked. 
A final question posed is whether technical and general education 
are important in the choice Of' items Produced by the firms and in 
determining plant size. 

Thirty-seven entrepreneurs (31 Q ) in our sample have had no 
formal schooling at all (table 2.3). More than half of the entrepre­
1eurs in Lahore and Gujranwala-Sial kot have never been to school. 
Another 32 (27"7 ) have had some formal education but without 
matriculating (completing It) years of education). The highest con­
centration of such entrepreneurs exists in Daska. There are 29 entre­
preneurs (24'., ) with education extending to matriculation. The 
highest concentration of these is in Fri:-ilabad. 
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Table 2.3
 
Breakdown of Entrepreneurs and Their Firms, by Education
 

(figures in parentheses are percentages)
 

Below 
No Matricu- Matricu- Inter- No 

schooling lation lation mediate B.A. MA. Response Total 
TOTAl 37(31) 32(27) 29(24) 13(11) 1(1) 6 (5) 1(1) 119 
CIITY 

Daska 7(33) 11(52) 3(14) 0 (9) 0(0) 0 (0) 0(0) 21 
FaisIlalad 2(101) 3(15) 111(50) 5(28) 0(0) 0 (0) 0(0) 20 
Mu1ltan 0(30) .4(25) 5(20) 2(10) 1(5) 2(10) 0(0) 20 
(. jr,amala-


Sialkot 11(55) 1)(45) (1(0) 0 (0) 0(0) ( (0) 
 0(0) 20 
,
,(( 2(1 211. . 17) 1 (5) 1(5) 18 

M,1chanIIu 2(1))) 3(15) 9(45) 3(i5) ((1)3(15) 0(0) 20 
IT! )I)IU(-F(ROL'P 
l N (3) 2(8) 3(12) 0(0) (0) 1(4) 25ObewWl 10)(40) 0 

ITh(rSI,12)2t) 13)2) 13(28) 4 (9) 1(2) 4 (-1) 0(0) 46 
Trolh_,s 7F)) 5(3o) I (7) 1 (I) 0 0 0(0) 14 
Tractor 

AttakchIlnnt, 8(:;) 3()18 3(18) 0 (0) 0(0) 2(12) 0(0) 16 
Sitiglrcane & 

(fuh) Cutters I ( ) 2(111 1)1(55) 5(28) 0(0) ( ) 0(0) 18 
SIZE (LAIBOR) 
0-5 17(3') 17(31)) 8(18) I (2) 0(0) 1 (2) 0(0) 44 
6-10 11C31) 10(20) 8(23) 3 (9) 1(3) 1 (3) 1(3) 35 
11-20 7(25) 4(1-4) '4(32) 7(25) 0(0) 1 (4) 0(0) 28 
-,20 2(17) 1 (8) 4(33) 2(17) 0 3(25) 0(0) 12 

SIZE (VALUE OF OUTI'LIT IN RUI'FS) 
Up to 10!),000 Wt0) ()10) 2(14) 0 (0) 0(0) 1 (7) 150(0)
I003,001--500,0)1 8(1) L(35) (23) 2 (8) 1(4) 0 (0) 0(0) 26 
500,001­

1,000,000 o(25) 8(33) 0(25) 2 (8) 0 1 (4) 1(4) 24 
1,000,001 ­

5,000,01)0 12(29) )(21) 12(29) 7(17) 0(0) 2 (4) 0(0) 42 
Above 5,0)00,000 5(42) 0 (0) 3(25) 2(17) 0(0) 2(17) 0(0) 12 

Education bevond matriculation would put entrepreneurs in 
the educated elite in Pakistan, since less than 1P/ of the total popula­
tion Pakistan studies beyond that level. Only 13 entrepreneurs (11%) 
report having received education up to "intermediate" level (two 
years of college). Most of these entrepreneurs are located in Faisala­
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bad. Seven entrepreneurs (6%) in our sample report that they re­
ceived a university education. Of tile three graduate entrepreneurs 
in Multan, two had master's degrees, in economics and law. The 
number of entrepreneurs with master's degrees in Mianchanno and 
Lahore, respectively, is three and one. Entrepreneurs with no formal 
schooling at all and those with -,ducation only u p to matriculation 
own the smallest firms--up to five workers-in our sample. Ilow­
ever, the owner of the largest firm in our sample-over 60 work­
ers-also had no formal schooling. Those with higher education 
(intermediate and above) generally own larger firms; 13 out of 20 
such firms employ,' more than )10workers. Entrepreneurs with a 
master's degree are evenly spread in firm size-classes: one each in 
0-5, 5-10, 10-2(1, .0-40 workers' size-classes and two in 40-60 
workers' size-classes. Thus, given this definition of firm si'e, tile 
entrepreneurs with higher education tend to have larger firms com­
pared to tile others, 

File relationship between ed LcatiOn anIld firm si/c noted above 
is confirmed when we defilne size in terms; of the value of output 
produced. Th irt, -eight percellt of the entrepreneurs with no formal 
schooling at all own firvns that pdocULle machinery worth less than 
Rs 500,000) annuall. ITwenty-eight percent of the firms owned by 
entrepreneurs with education up to matriculation also fall in this 
size category. I lowever, 70'1 of the firms in our sample arc owned 
by entrepreneurs with higher education, and they produce goods 
worth more tha Rs 5(1(,000 anntcllv. At the same time it must be 
noted that there are exceptions to this pattern. Thus, of the eight 
firms in the largest size-category producing goa.ds worth nmore than 
Rs 5,000,000, seven are otwned bv entrepreiurs who either have 
no formal education at all or have been educated tip to matricula­
tion only. 

Does education iattet in the line of production chosen by the 
entrepreneurs? Among the 40 firms manufacturing threshers, nine 
are owned by entrepreneurs with higher education, 13 b- entrepre­
neurs with education up to matriculation, and 12 by entrepreneurs 
with no formal schooling at all. These numbers constitute respec­
tively, 45('(, 41P/ , and 32'7, of the entrepren eurs in the three education 
levels. 

It would be useful to know whether a background of formal 
technical education is an important characteristic of the entrepre­
neurs in our sample. To look at this issue, we divided the entre­
preneurs into four categories on the basis of level of technical 
education acquired: no technical education at all, a certificate, a 
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diploma, and a university degree in technical education. Only six 
of tile 119 entrepreneurs reported any tecinicalI education at all. Of
these, one (in Multan) had a certificIte in technical education, one
(in Daska) had a diploma, while one each in Mi IMIcha MulI­nnu ci1d 
tan and two in Faisalabad had i niversity degrees in technical educa­
tion. Such entrepreneurs OXvn, in general, med ium-sized firms (in
both terms of empIt ' iiien t aind Va.ie of out0put). Three entrepr ­
neurs (two with deLgrees and one With a certificate) produce ma ini lv
threshers and tractr-drixen iiplements, which ous,titu te a new 
and relatively nore sophi'ticated product line. 01)nC degree-holder
in Faisalabad is inVotVUd mainly, ill the 1nitac,ttie ot chaff cutters,
and sulgarca ne crushers. "l'lus it appears that the entrepreneurs with 
higher technical education art inVolxed in the 1nanttacLui- f rela­
tiVeh, more sOphisticati'd ni,]chiiiery,. 

Clearly, ,ict, , to, LtlIiitii Itio,, not restrict entrv to the indus­
try. But it may be imp-ortanl in determining the tiii', ability to
horrow in the highly reCgulalted capitl, imarket, andt may als o be 
important in d'tltIrniniig a firm's gr.,vth. Idticatioii---iil Particulir 
technical eIducation - tlav heOC0iiie a hairrier to cntrv ill the future 
as the techiioloe-y use d [, thl industr_ becoImesiiiore sophisticted. 
As things stand now, the t''cliiiologV is fadirly siiph,. ,'%ostenginer­
ing proces, is are iindertaken Vithout tecIinical draxvings; straight­
forward ruLs of tlmbl ar usei inllstad. 

Previous Experience
 
The previous txperience Of e ltl_riPR'l nl, 
 liV be inlmport,lnt ill
 
deternini", n trentlrnerinid [)prtI'inl dntC. F\perience, in 
 related
 
industry cIi failiiarize eitrepjreiieUirs with the production function
 
in the industryFl'plrienc, in 
 Welted tradiing activity results in Use­
ful marketing kiiOiwhedge reY di ig both i
iinputs anild riotlputs. When 
capital markets ar, iiIIIprfct, Uxpe1rience in any icononlic activity
that inlvolvis dIialilig with the financial market contributes to 
iiimproving enltrelprelneurial iticieIicy. 

OverwheliiVI , en treprene_,lrs in onur sa ilnple reported that 
before entering the inldustr theY x.v.rLc !J' ~xoi kers w1t, mant,­
factured simple ,rgrick Itiral tOis anid iiipk'men ts schi is inia­
drawni pho- ghsi ndilstyCthis. Fight respondents sa id that they were 
involvei in xhOiesah_ ndi retail t rcILi. ) these, six were tradilg
iii items n,t directly relatedi to ,igrictilture(mostlV IheV were iron­
mongers). ( )n10 en treprenenr in Mu t,aii Was ad etdile of agricultural
implemienits, anild te ohier was iii arh tia in NIiiaiich,niu, trading iii 
grain and other agricltural produce. Nine respondents were 
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directly involved in agricultural cu!tivation. Of these, five were land­
owneis (three in Mianchannu, one each in Lahore and Multan), and 
four reported that they were tenant farmers before entering the in­
dustry (two in Lahore and one each in Mullan and Faisalabad). Of 
the entrepreneurs with agricultural background, the smallest in 
terms of farm size had a holding of 10 acres in Multan and the 
largest owned 75 acre,: in Mialn,'hannu. 

Neither the choice of product line nor firm size appears to be 
closely related to tile previous e\perience of entrepreneurs. There 
were a few\, cases of entrepreneurs who manufactured agricultural 
machinery in addition to their previous product lines. For example, 
one entrepreneur in Lahore manufactured cold storage plants before 
he switched over to agricultural machinery. In the summer, he went 
back to manu facturing cold storage equipment. In Sialkot an entre­
preneur mantitactu red cutlhrv and steel crockery to mop up excess 
capacity inhis diesel engine manta facturing unit. In both instances, 
tile entrepreneur's previots experience helped in switching over to 
the new product line. 

We came across only one entrepreneur (a landowner turned 
manufacturer in Mianchannt,) who complained to us that his busi­
less was Caus hhad had no previous experience inbad hle this 
line. We later discovered that he had earlier tried his hand at grain 
marketing and had failed. I is neighbors complained bitterly that, 
not having the skills limself, Ile was unable to train his own work­
ers. Instead, he "stole" the neighbors' workers by offering slightly 
nore attractive terms. 

Migration 
Migration may be all important source of funds given imperfections 
in capital markets (Stark, 1975; Nabi, 1984). It has also been argued 
that in Pakistan remittances are channeled into productive uses in 
the form of investments in small firms (1-lamid, ]Q83). We decided 
to investigate this. 

The survey shows that only seven entrepreneurs, four in Mian­
channu, and one each in Daska, Faisalabad, and Multan, have 
household members who work abroad. Five of these are in the 
Middle East, one in the United Kingdom, and one in the Jnited 
States. Thus, on the face of it, it would seem that remittances do 
not play an important role in the industry. Ilowever, the role of 
remittances is subtle and indirect and needs careful analysis before 
we pass judgment on their impact on industrialization. 



P'erhaps renmittances a oiie dO lot turn ordinary people into 
entrepreneurs. I lowever, the,v the help to realize potential entrepre­
neurship by removing the capital constraint. In our pilot survey of 
the industry, We cllistioned an entrepieneur in l)aska onl this issue,.
lie eclhoed the p Ipul,1r sentiment hK insistin, that migrants' remit­
tance, were being Irittterecl axv, vinil stelII consu m ption. I low­
ever, when hC was Ith'stiohled ch i.ely reoard inl the source of his 
funds , We learnd thlt he was takin, sht'-tern loans from one otf 
his neighbors who ti,,uallv haIs sare cash because he Is two sons 
working in the NIiddiie )st Iate,. il ot main surve, we discov­
ered that remittaceCs iplaY <asig,niticnt roIle in tht' "committee" s\'s­
teni, which CoIvIplein ,t the iipteICt ca0pil,1 mawrke-ts for this 
industry,. (For i this eT ch,ipter'I-1.) lt us, ilthoughLh'til, of V'ystei', 

there is little ex idLTn, i direct 
 fink bet ween entr, preneurshi p
Ind migr,ltiol, ther V'e strlong indirett linkages tHMt h, p in realiz­

ing entrerenurial potetntial in the ildtn.stri'. 

Concluding Remarks 

In this chapter, In attelipt has been nmde to present a svstema tic 
ana1lysis of enttII'ep1n0'itrsl ip in eclmonmic activitv. The role tOf thC 
('lltreprltIeuriin or 'iniziry, P etditi Ion b.T... diisc.ssed il terms 
Ot enrLmtrep'netirioI tunctitos. In pINItictIlhr, the back'rou1nd of entre­
pI-eenntr, in the I',akistani griculturl lI ind ust rV h beenr malchiner' ls 
discussed(I if. dtLil in order to d't'rmline whethler thvy hIave impor­
tuat ftLaures ahpLll t11tht, stI froI others il the society. TIe 
mnTer in which tht(S(, -epeci~altttit res 'na)le entLrepienetirs to per-
Iorm Cltrrereneirihi,d 1111 il ,rlstI eenct II discussed. 

We concludthat the ne0ocla;sicl th or, of the firm is tlilable 
to delI with entrepreneurshil becaulse tilt, ontliltipothe tihol input
and output mrktts nctiol well, a1nd pr idICtioir ftnctions are 
well-known. It is pi'cisCelv bTcause thIese YltlsIIjtiolns dIo nt hold 
in d'Ve'lopiIg loutntrie, that the rol. oi inltreprenturs becoles 
inmpoirtint. 'I heir tInctitlns ildlC idCltiiving SOu rceS ot deI lnd 
for the FoIcOuLs dnl suppl IOf raw mallteriaIl dnd other ilpuLts, (Orga­
ni/ing inftormll I. apita! mimrkets;,a il firldi ng new tecnliqIue,; if pro-
LIuction. '1ome10 i vidia'i1u1lls ill socittV areC better siiitCd to perfoi'llling 
these ent rpreneurii ftil tnctions than othItrrs. In a segiInl Atetd society, 
it Ilip ebtli.t special o;-(ilps are iore likel than the's to become 
Vt t I- - l't CI'tlttl1". 
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Our analysis of the sample of entrepreneurs in the agricultural 
machinery industry suggests that a substantial proportion, 21%, are 
"refugees" who migrated to PIkistan from regions that went to 
India in 19-17. 1-However there is little evidence that thev "dominate" 
the industrN; as is commonly believed. Most (60'/; ) of the entrepre­
neurs belong to the lohar bradri, whose members help each other 
in aciqu iring technical skills to innovate. Their c,omnonly shared 
previous experience in reJated trades implies that they are familiar 
with the technologica lenvironment and thits have an advantage 
over other bradris. Sixty-three percent of the entrepreneurs have 
had formal education lip to iatriculation and ulv II':; Iperent 
beyold that level. Entreprenei irs e. itlh teclical 'd ucatitin are very 
rare. On-the-jOIb train in i,still considered to be the best form of 
teclical educatio. 

An imprtait teture ottentrepreneurship is the bIllit V to raise 
capital In this rcg,,rd, access to remittances tronm friends Or relatives 
who have migrated abroad is important. I a,(L'ee, OCCur!; 
through subtle chalnnels and inotlrmatio n on these clhanne,, is diffi­
cult to find. 

TO sum u, 0th'evidence iildicate, thai behngIOit,( the lohar 
bradri may e an a antage. I la'ing fled their cotntries"1s refutLg,ees 
in 19417 may hal, heightened the ohar1', iotivation to exercise 
entrepreneurial talent in this in' l trI lowever, the lolar bradri is 
a large group, and larger Still was the it1ber of i'ultg'es in 147. 
Those Who becalle succ"-stul entreprei,'u ,.'were0nv a Subset of 
these refugees. S'otmething more, it appi'ars, was needed for success: 
perhaps their p,'e\vioLs expirience in related tradis. 

It needs tO be em phasiie I that OIttr coinii'ents arC based Ipon 
analysis oi the Of rs werebackgrouLid Wntrh'p_'neuWh successful. 
For every successful entrepreniur, there must be any1V more wvho did 
not succeed. A proper analysi, woUld lIlave to take these unsuccessful 
entrepreneurs into consideration as well. Only thiCn would we avoid 
the problem of 'selectivity bias" (for which see chapter 4). We have 
only indirect evidence ot this bias. In our interviieVs \with workers, 
we asked whether they would like to set up their own firms and, if 
so, vhat were the constraints. Many workers who belonged to the 
lohar bradri 111 wiere also reflIgiees 'epLied that their lack of access 
to capital prevented them from setting lip their owvn firms. Thus it 
would appear that the main barrier to entry is access to capital, not 
membership in the lohar bradri, even though the latter influences the 
choice of product line. 
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It would be illuminating to extend our analysis to determine 
how important entrepreneurial background is in determining suc­
cess. An attempt is made in chapter 5, where formal statistical pro­
cedures are used to examine the impact of entrepreneurial back­
ground on a firm's efficiency. 



* Chapter 3 * 

The Labor Market 

Crucial to the development process is the availabilitv of a labor 
force that is hardworking, ambitious in acquiring skills, and flexible 
in adapting to changes in technology and demand patterns. In the 
early stages of industrialization the labor force is likely to fall short 
of these ideal characteristics. This creates degradation and bottle­
necks in the labor market that can retard development. These fac­
tors, which contribute to the poor workings of the labor market, 
result in a number of problems such as unavailability of appropriate 
skills when required, poor geographical distribution of [the labor 
force, and difficulties in identifying and selecting work forces suit­
able to the prod uction process. 

Although the problems outlined above are well-known-referred 
to in the development literature as rigidities in labor markets-they 
are seldom analvzed with the rigor that they deserve. This chapter
addresses the relevant issues with detailed data on the workings of 
the labor market in the important engineering machinery manufac­
turing sector. The principle findings of this analysis show that the 
labor market i,,evolving rapidly with a fair amount of skill specializa­
tion. However; high commuting costs and familial responsibilities 
may affect the overall size of the labor market. Moreover, as in the 
case of entrepreneurs, the brauri factor is important in acquiring skills 
and in securing employment. We observe, furthermore, that small 
and large firms have different employment patterns: the former 
emphasizing the traditional apprenticeship patterns while the latter 



combine highly skilled foremen with unskilled workers. Each contrib­
utes, illit own way', to the development process. 

The chapter also addresses the imprvt,)nt issue of the pattern 
of labor demand associated with tilttechnolog\' used in tiltindus­
try. Unlike previous rese,Ch on this importat issue, we have pro­
vided evidence On the prodlactitn processes that shtw that firms 
Can easily slbstitute capital for lab' t l'he is that asiniplicatit 
wages rise, firms s\\witch tOver to capitl-intens'ive, metho ds, thus 
altering the ctMIosition f'kills in the labor for.e. This indicates 
also tht p(O' banr,6ainir4 strength of workers in the industr\. 

The 'akistani laN. r n hs untle'rone rapid change because1arket 
of both internal and ovetr ,i miigration. In recent year1s, the latter hasIcecome ,'r\ imporitant, with ne,irlY twt million w),"keP---abOlit 8'*; 
of the labor fo ,- ntigrating to work in tit' oil-rich Mttiddle Fat. Oiur 
analYsis of trbilitv in the irihineerin, i nd tr lhtw mrket eniables 
LIsio C i iLlt ")1n,e.'erdI ,n1 xiti'llit I V-,ft t the implct of toveleAs
 
migration on th, \nirket.\n
dnlrstic lhor iniptrtant finding in this 
4:or0e\t is that ripid 1,1a)r) Il ilit\' dreC tO itvrers ruigratitmi rIa 
ha'.'e contriietd ft tht' dt'tTi, aIitt -skills.I hOwtvr, when skilled 
workers rtetturn ri i ,voer>s-, with sbtdantial ,a\'iis,, tht' have the 
pirtential oft be, t nlir, turepreleur in their t)wn right. WeCeamine 
-om(litt lit hrillds IltV tco in entTrinl the indu-,try as.firm owners. 

)ur '1!Vs-, oft the labor market h, severl innpol'rrrt irnplica­
tit t,IA icV. !"il, the' m pI)rtanict itt 'dticalt')n illdeveloping a 
skilled lfoce, wIll h can rtosprind tt increaling strphisticatioIn in the 
industr\', cannot beC tx'ernhasi,'ert. ,dl\V, putliC education in 
lPakistari at tle,priiar\ level fals; tar shtrt it the liktlY titure needs 
Of the indtStr'. tt ( mrl." ptO its strongly to the strength­,'ahvsiYIs 
ening of teclrica I trairuig thlrough policies thAt iruprltv, appren­
ticeship progra; s in tht indUrstrv arid in tither privaLte ard public 
irnstittltims. Third, to encorrae labor itt'sive prductiiin nieth­
ods, na.crt policies ru0ed to be strea iii lined ftoremove sr rbsidies that 
alter the priee of capital. Finally, orr analv,is shows that botlericks 
and ba rriers tht hinrder wiirkers--,'spC(i,ll\,skilhed wvorkers who 
could become enlt'eprerierrs'--rli tering industry shOUd befrom 

removed in order J) faciliiatLe e\plmrsii'n of the industry. 

The chapt'r is liitOd fhllo lie frrsr presentsi' as .TI section 
the structure o! the lao rmiarket faced by' til, riculthral imple­a 
maents in"diUstrmy. iricludig_, the 'mploymntn pittrri of different 
skills, workers' profile in terms of cige, ed ucatior arid dependency 
ratio, anrd tiltwage structure. The second section is concerned with 
explanations of inter-firm variations inemployment. These explana­



tions are made, first indirectly, by analyzing a labor productivity 
function and, then directly, by estimating emplyment of different 
skill categories. In the third section, we present estimates of earnings 
function and examine hypotleses concerning human capital and 
labor market Segmentation. The final s;2ction addresses the issues 
of job mobilitv andl overseas migration. 

The Structure of the Labor Market 

The Employment Pattern 
We begin the disCussion olf the labor market by examining the 
employment pattern in the industry. This vepresents the demand 
side of the market and shows differences in skills demanded that 
in turn, reflects the teChn1logy used by firms. 

Altogether, 1,2L)3 workers were emploVed by the 1Il) firms in 
our sallple, which waS nearl 'I ' of the workers employed in the 
engineering machinery inrid ust rV of the Iluniab's small-scale sector 
(Small Industries Survey, It7(/'7). We report emlployment by the 
following five skill categories: "skilled workers" (which include fit­
ters, turners, and shapermen); "semiskilled workers" (painters, weld­
ers, and helpers); "unskilled workers"; "apprentices"; and "foremen." 
Foretmei are usnalh, considered to be h ighly skilled generalists who 
supervise skilled workersl. In most cases the owner of the firm is also 
the foreman. Accountan1ts ar1d mnagers (munshis) are rarely 
employed as a separate category. Most owners lhandle their own 
accounts and managC'mnnt problems. Occasionall' several firms get 
together to share a munshi to take care of paper work arising out of 
dealings with banks and other government institutions, but this is 
not a widespread practice. 

Tables 3.1 and 3.2, respectively, present the skill pattern of 
employment by firm siZe and product group. The vast majority of 
workers in the industry (05'; ) are skilled; only 10(7, of the labor 
force consists of unskilled workers. It should be remembered that 
the employment figures reported here are averages for the whole 
year. As mentioned in chapter 1, activity in the industry is seasonal, 
so that the number of unskilled workers employed in the2 industry 
to handle materials during peak periods increases three- to fourfold. 
There is no sharp difference between the small firms (employing 
less than 10 workers) and the large ones regarding the proportion 
of skilled workers to total workers employed. If we consider the 
employment pattern by product groups, we find that the proportion 



Table 3.1 
Skill Pattern of Employment, by Firm Size 

(figures in parentheses are row. and column percentages', 

l'otal Total Slmi- Un- Appi on-
Firms Workers Skilled skilled skilled tices Foremen 

Firm Size 
1-5 44 13 134(82) I -- 29(18) -

(13) (16) .. .. (18) ­
6-10 35 265 168(63) 29(0l) 5 (2) 59(22) 4 (2) 

(20}) (2() (24) (4) 07) (10) 
11-20 28 417 282(08) 32 (7) 40(10) 40(10) 23(15) 

(32) (53) (26) (25) (25) (59) 
>20 12 448 264(59) 60(13) 7(18) 33 (7) 12 (3) 

(35) (31) (50) (6-) (20) (31) 
TOTAL 119 !293 848(o5) 121 (9) 124(10) 161(13) 39 (3) 
Note: Skilled workers are turner,, fitter,, and shaprnlen; semiskilled workers are 
welders, painters, and helpers. 

Table 3.2 
Skill Pattern of Employment, by Product Group
 

(figures in parentheses are row and coluin percentages)
 

Total Total Semi- Un- Appren-
Firms Workers Skilled skilled skilled tices Foremen 

PIROI)UC' GROUIP 
Tubewells 25 160 125(78) 8 (5) 3 (2) 23(14) 1 (1) 

(12) (12) (7) (2) (15) (3) 
Threshers 46 658 357(54) 82(13) 101(15) 92(14) 26 (4) 

(51) (42) (68) (82) (57) (67) 
Trolleys 	 14 76 43(57) 9(12) 2 (C) 20(2o) 2 ( )

( )(5) (7) (l) (12) (4) 
Tractor 16 89 76(85) - - 8 (9) 5 (6) 

Attachments (7) (Q) - ­ (5) (13) 
Sugarcane & 18 310) 247(S}} 22 (7) 18 (6) 18 (6) 5 (I) 

Chaff Cutters (24) (29) (18) (15) (1) (13) 
TOTAL 119 1293 848(65) 121 (9) 124(10) 161(13) 39 (3) 
Note: Skilled workers are turners, fitters, and shapermen; semiskilled workers are welders, rant­
ers, and helpers. 
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of skilled workers to all workers is larger in firms manufacturing 
tubewells, tractor attachments, and sugarcane cutters/chaff cutters 
compared to thresher and trolley manufacturing firms. Thresher 
manufacturing firms account for the bulk of employment generated 
in tile industry. More workers are hired in all skill categories. 

An interesting pattern emerges regarding tile apprenticeship pro­
gram illtile industry. It appears that large and small firms have mlore 
or less the same (absolute) number of apprentices. This implies that 
apprentices are a larger proportion of the work force in small com­
pared to la'ge firms---a revealing aspect of firn organization. What 
happens is that small firms more actively encourage fa m ily niembers 
to take up apprenticeship in the firm and Lhus supplement the skilled 
work force. Large firms, on tile other hand, rely more on the mark2t 
to purchase tile services of trained skilled workers. 

Most firms that employ fo'CICII (that i. hirenlllll who are 
not also firm owners) are relatively large and are concentrated ill 
tile thresher manu fdctu ring group ot firns. This is probably be­
cau.e thresher m1ana.,lCtLrilg requires coordinating several pro-
CIuction stages and therefore supervisng the co rdiination. Also, 
as firm size IPCreas s, m1lore workers are hired in tile market, and 
sulpervision beLolnes essential to avoid shirking of work effort. 

In the next setion elovilient futnctions in the industry are 
formally estimated and tile variables that explain the demand for 
specific skills are identified. Later in chapter 5 other labor-related 
features of the firm are explored in the context of choice of technol­
ogy and tile associated labor intensity of the production process. 

A Profile of Workers 

To understand the nature of tile labor market faced bv tile industry, 
we focus next on some supply-side features of the market. Among 
tile issues explored are: I low important are non-market relation­
ships among workers and between workers and employees? Are 
commuting costs important in limiting the size of the market? Work­
ers' education is also profiled here. 

Some demographic data are useful in this context. Table 3.3 
shows that the majority of workers are between the ages of 18 and 
35; this holds for all skill-categories of workers except apprentices, 
most of whom are between 13 and 18. Foremen tend to be slightly 
older than other skilled workers because experience, measured in 
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Table 3.3
 
Age 'rofile of Workers, bv Skill-Category
 

(percentages)
 
< 13 > 50 
Yers 13--17 18-24 25-34 35-49 Years 

Skilled - ) 35 34 -­

St.-niskilled - 33 6(0 7 .. .. 
Apprentices 13 74 13 -. . 
Foremen - 21) 33 35 10 
Note: Skilhi'd worker, are turners, littc . andI mtpet,rnl l; swmiskilled worker:1 ire 
veldt,cs, painttrs, antd h] I l'tcrs. 

years of service, is the most important qualiticati on in reaching the 
status of foremlan. 

Nearl,, 5' ; of t he workers are below age 25, and 44," are 
married (see table 3.4). I lowever, the numbe;tr of dependents, which 
include parents, brothers and sisters, and other members of the 
extended fami v, remains fair v large, ra nging from eight for fore­
men to fou r for semiskilled wtrkers,, the mean for all workers being
4.5. Thus, eve-n if they are single, many workers support depen­
dents, %hich is likely to result in their low reservation wage, the 
mininmm nmwage tlheV are. Willing to accept, and restricts their mobil­
ity to iook for alternative employment opportunities. 

Distanec bet Ven residence ind plac of work may indicate 
the geographic si/c of tile labor market. Nearly 4)"; of tile workers 
reside within oneC nlilt, tOf their pilce of work, vhich implies that 
commu1llLlting cos.,ts be-a1mimportalntIll,)V dLtermillant Of tile size of 
tlhe labor market. Another 3.1'; reside bCtVeen one and three miles, 
and about 18 percent betwcn tHRe and five miles (table 3.4). A 
breakdown of comnluting dist,anec, iw size of :,\IWn indicates that 
workers employed in fiirms h ,lted in large cities such as lahore, 
G'ijranwala, Faisalabad, and Mtult,,n are mainly urban residents, 
While these ill small towns such as \lia nchla m u l and Daska travel 
relatively long distane's to work. TFhws it appears that the geo­
graphic "catchment area" ot tihe labor market is bigger for small 
towns than for large cities. This is partly becaus,., skilled workers 
are more thinly , pr'ad out ill rural areas alld belo, to the tradi­
tional ohar bradri, which continues to live in aId serve the dis­
persed rural communities. 
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1aIbIe 3.4 

Workers' Household Description and Communting Pattern 

Percent Man Nt . of Commuting Distance (percent) 

Married Dependents (,c I Mile) (1-3 Miles) (3-5 Miles) 

Skilled 57'; h, ,l') 34" 17"; 

Semiskilled 27 .1 :; 27 20 

Apprentices 12 35 27i1 
Foremen S) , o7 27 6t 

Not': Skilh'd % i ker t,rc trntr tirs, ' and, hd I' llat' ; -rlli-kiClt workers are 
weVldcr',, Imintoi-, mid h1'lt,er', 

'W'; 

workers belth i; to the lohar bradri IAc, apter 2 1t0r a discussion 

of thk,bradri), with thl highe-t con elntraition among ,killed work­

ers. We .Saw earlier tihat 1a1V Of the tirm ownier> lso) be'ionsg to it. 

Tilm, wt wa ntt',d to) te\IIOr, I)t)% i 1pttutant the bradri tactor IS in 

firm orgmi/ation. I, thi' end, we iked each w,, rkr three intr­

linked t1 eiitw,: ( I whethCr the' wCre related ttp firm owner-; (2) 

whether other Ilati-CL wtoked ill th0 ,amC firm; ad (3) whether 

there were tithcr relative, ityhe idi'rv. It',t tlcrrieL 1 etion 

enable-, us to kmnmuent oi lilt' iew' that ,mall tirms employ hamilY 
labor, and can 011-00eore, ,lvtMd tiht' ler, itm problemh s (tto ensure 
appropriate etltrt) that act largelirIs, relying on labor contracted 

in the market. Ih Cident e indicates that only IS'; of all workers 

are related t t\wnrs. Ile torlelen are, 111d 

The bradri profile iS reported in tabLh 3.5. \ea "v of the 

tV tim I t we'er, 40'; ot 

Table 3.5 

Bradri Status (t Workers and Kinship in Imploment 
(percentagesc ,) 

Other Other Relatives 
RelateI to IRelatives in in Same 

I td r,, 11rsFirm OccupationFirm ()wne ame 

Skilled -18 17 8 5 

Semiskilled 20) 11 2 t,7 

Apprenticts 1 I 2tt t3 

Foremen 3; 40 40 
-

Note Skilh.d worker ir tNer-, litter, Mct hapurmcnn, seimiskilled wtrkers are 
weldtver., pa inter', and helpetr. 
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Table 3.6 
Education Levels Attained by Workers 

(percentages) 
Up 1"{ 

Up 'i Primary TOlMiddleUp MatriculationIlliterate < "Years) (< 8 Years) (< 10 Yea rs) 
Skilled 18 40 31 11
Semiskilled 8 50 42 -Apprentice, 17 tI 51) 17
Forerne - 80 2(
 
Note: 'killed w rke-,, art 
 turlers, tit s, and Iipu'rnwlei; sumiskilled workers are 
welder,,, pfainter,, dnd llp FirS. 

it is their task to supervise. Thus, to so1e .\'tent, family' oriented 
firm organization is (onsistent with the evideCLe. 

Nearly 7'; of the worker, report that their relatives are employed
in the same firm ii which they v,ork. This is too small a, percentage
to suggest either Ihat beiny, related t., other emCyI)Oce"s in the firm
plays an impertant ,lh in st'Atttlheniii, the worker"' bargaining
position ill niegt!i,tiiii Wdlci'( otracts, and Wtrkitg cli orLOditions,
rather that it -trTl'1,lC l,-, iniplOVerls,, sinICe trOitble caused by One
family meLber means that others w:il be .ffectd. Nearlv 00':; ofworkers repIrt thI membe111Wrs tf their thmil\ art1Ve mploVed in other 
firms in the s<ne inltstrY. Ill' the brldri factot is important in theindustry nott oCllv tor enteptin1ur1, but also tbt worktS. It is proba­
blV quite inlportant in diftti.sinm ,kills and aiding job search., 


FinalV, in iOt th
he w'rker,, reported editcatllheibeyond matric­
ulation, or the iirst 10 vear, of education (table 3.0). Tlere was also
10 Case Of1anv worker hlving received ilicaion0 in a governllellt­

sponsored Ira ining institute. Most (52'; ) if the workers had five 
years or less of school. Workers did report long apprenticeships and 
were unanimous that this was what counted in getting employment.
Foremen were the best schooled of thl, workers having middle- and
matriculation-level ed ucation. Some 161; of all workers had never 
attended a school at all. 

The Wage Structure 
Tables 3.7 and 3.8 report the wage structure in the industry and the
variation in wages by workers' characteristics. These include age, 
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Table 3.7 
Mean Monthly Wages of Workers, bv Firm Size, Cit, and Product Group 

(ak R.s) 

Skilled Semiskilled Apprentices Foremen 

FIRMS FMI'I.OYIN(; 
< I0workers 7163.-11) 575.00 242.5) 08)80.00 

*I) workers 884.22 h!3.20 2801.61 925.16 

I'MS 1O(ATFI) IN 
Daska 831.25 32.31 311). 13 878.23 
( ;ujraahiSialko) 77.5) 41 .(7 3()5.2o 815.13 
Flis.T bald 8(,7.17 712).4) 2o8.13 1)1(,.28 
\ulta1 S22.52 b12.12 288.73 817.18 
Lahore 8)).21) W).))))St)3. I1 1 6)()o.23 

lianchim Iu 727.()) 78(.71 3-13.7 Q18,13 

ThreshI'rs 73-2. (62.21 312.3)) )37.12 
o'ulhewellkI 811.o7 71)).0 38.4 I 811.12 

Other Nac\hi i.trv 821.51 371).17 13(,.47 810.07 

Note: 5kilhvd and ,hipIrnnnn; are,vmkor, r,tincr+,, litter.,, ,tmikil'kd worktr-, 
wtIldCTS, p~dillltC1,-, 1,1 IIIl+t +.
 

education, and bradri, as we IIas industrial characteristics SuIch as 
firm size, its location, and product specialiZ,,tion. 

The large firms, on average, pay lhigher wages totheir workers 
than tihe small firs.There' is clear pat tern regarding wages paid 
by firms located in large and s,all towns. Also, there is,n1o obvious 
pattern regarding wa,,s paid bY firms difItelrentialted by product 
special izatiim. 

It appears that ,rskill'd workers wages peak between the 
ages of 25 and 35. Boti skilled alnd semiskilled workers' wages are 
highest fur those with primary (tp to li\e \Tis) education. This 
suggests that work exp,,ri('nLe m,1V be more importat than formal 
schoo)ling in determining wage levels. For all categories of workers, 
those belonging to the lolar bradri (which is also the bradri of most 
firm owners) on average earn higher wages than workers belonging 
to other bradris. The evidence can be used to rank wor:ers' wages 
by skill categories. Foremen are the highest-paid workers, earning 
Rs 937.11 per month, on average, while skilled workers such as 
turners, fitters, and shapermen earn Rs 848.55 per m.'ontl. Semi­
skilled workers such as welders, painters, and helpers are the next 
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Table 3.8 
Mean Monthly Wages ot Workers, by Age, EducItion, and Bradri 

(lak Rs)
Skilled Semiskilled Apprentices Foremen 

AGE:
 
< 13 -. 
 -- 211.32 ­
13-17 (,81.75 558.81 2L}11 -
18-2.4 812.02 o18.33 865.13 
25-34 e,2.32 - 911.34 
35-40 833.4 
> 50 ears 

I08.50 

- 1211.67 
Mean Age 28.33 11061 16.50 30.56)
(SI).) (7.,11) (2.01) (1.1) (17.41) 

EI)UCATION (IN YI'ARS) 
Illiterate 87).48 t12.;01 
1-S 925,06 53 6.21 2o7.14 812.50 

o -8 71)2.37 71-I31 312.001) 812.009--10 833.75 15.00 9)07.33 
Mean FEdtation 5.17 5.L)( 7.51 Q.21
(S.).) (3.11) 13.56) (2.65) (0.68) 

BlRADlII 
L.ohar 8:(.l} 587.o2 286.01) 1,312.11 
OtIher 793.-(1I 578.57 257.1 847.36 

OVERAI.I.
 
Mean W,ag s 8-18.55 57().21 29)1.12 937.11
 
(5.).) (10.43) 1 o3.72) (113.18) (311.33)
 

Note: Skillcd wi irkcu art,turncr.,, llittLr, 11nd shaperMnLi; semiskilltd workcrs are 
welders, paintcrs, and hIlpers. 

highest-paid workers, earning Rs 576.2 per month. Apprentices are 
paid a stipend Of about Rs 301 per monIth. 

The labor characteristics in the brief discussion above are cho­
sen deliberately to coimment the pattern of wages as a previewon 
of the discussion surrounding equation 3.5, where we estimate an 
earnings function which will allow a more rigorous statistical test 
of the importance of those chi,1,racteristics as determinants of wage
differentials across workers. We shall then present our hypotheses
concerning hu mao capital (,Ige' and 'xperince) and labor market 
segmentation more explicitly. 

An important issue concerning the wage structure is the fre­
quency of wage changes, and the bargaining strength of workers 

http:1,312.11
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and firm owners illbringing about those changes illtile absence of 
labor unions illtile industry. The response of workers to our direct 
question on these issues is reported illtables 3.9 and 3.10. Most 
workers (55'; ) reportedl that they get an annual increase in wages 
of roughly 5 to I0(V:t. A relatively small number (I 0', ) reported that 
wage changes are rcla ted to pIrodIclivit changes and are not neces­
sarily annual. Foremen reported this most frequently (82'4 ), which 
suggests that supervisory labor is given well-strictured incentives 
to achieve higher productivity. 

Who in itia tes wage changes in t he absence of tain ins that facili­
tate wage bargainiig? hAbout 37'; of the workers report that wage 
changes take place at the eniplover's initiative, implying that tile 
employer may be c',nCerned abot tIlrmove-r an1d raise wages to 
lower it. About W)'>, otr repO~rtof the that they have to ask for 
wage increases and persist tor up to a 'ear" before the employers 
concede. They believe that their bargaiinhg strength is derived 
mainly from tho sCartitN of their skills. 

Interfirm Variations in Employment 

Our earlier dhiscussion ot labor demand was introductory and very 
general. We now address a more specific issue: Is tile technology 
used by our firms,, ,Uch that wage inceases lead to changes in the 
employment p;ttern? We shall nal'e this issue using tile well­
known indirect methotd that iiix'olves estimating labor productivity 
function. We cornment on this isue also by directly estimating 
emloI)ymIent fInetions. This pr'oCed tire elables us to Comment oil 
hypotheses that rIlitc eini phovmtnII t genera tion to the structure of 
tile industr'. 

The Aggregate Demand: A Labor iroductivity Function 
Il estimating the aggregate demhanild fuction, our concern is with 
whether the technology is used in the production process illtile 
industry in such a manner that \'age increases cau'ses labor dis­
placement. This has important implicaLtions for long-run labor 
demand a1d income distribution ill til'industry. For example, if 
capital and labor can easily be substituted, thll1cln ncrease ill wages 
may ha\ve a strong discour,lging impact on employmen t. Ilarris and 
Todaro (I 969)) haVe suggested an econoietic procedure for exami n­
ing this issue in Kenya.They spcify a labor productivity equation 
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Table 3.9 
Frequency of Wage Increase Reported by Workers 

(percentage of workers responding) 

Anntial Productivity-Related 
Skilled 5) 7
Semiskilled 60 13
 
Apprentices 73 
 8 
Foremen 63 82 
Overall (N,) 55 10 

log V/IL constant + log W/L + log Q + LI (3.1) 

where V/II = output per worker, W/L = wage cost per worker, Q is 
output, and / the error term. A positive and statistically significant
coefficient on log W/I. is interpreted to imply that, holding output
COM utl, an increase ill wages r'stlts in aill increase in labor pro­
ductivity through igreater use of ca pit,il, and that this reduces 
employmnt. 

Equation 3.1 was eslimated for Iakistain by Ishrat I lussein 
(1974) using censu,; data oni, ,uu:tfchLtUring inod ustrics for the 1960s. 
le estimated the co efticiinlt on log IV/I. to be statistical,,I significant
with a Value of 0.71, and concluded that industrial wage increases 
in Pakistan were likely to result ill reduced employment for work­
ers. The coefficienI on log of output was insignificantly different 
from zero, which was interpreted to imply that economies of scale 
did not e\ist in the indtistry. Meekal AImeCd (1975) reestimated the 
equaLtion with a cleaner data set. I lis estimated value of the coeffi-

Table 3.10
 
initiative for Wage Increases
 

(percentage of workers responding)
 

Employers Initiative 
without AsknAig Workers' Initiative Don't Know 

Skilled 37 47 16
Semiskilled 17 49 4
Apprentices 25 62 12
Foremen 32 59 9
Overall (') 37 50 14 
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cient on long W/L is similar to that of H-Lussein, but he found thatoutput was positively related to productivity changes. 

The results discussed above are taken from aggregate data rep­
rcsenting firms manufacturing very different prod ucts, whitch leads 
to problems of interpretation. Our estimates of equation 3.1 for the 
agricultural implements industry are based on a cross section of 
one industry whose technology is well known to us, so that we can 
circu mv'ent some of the complications of interpreting the resIlts. 
The results are reproduced in table 3.1. The coefficient on the log
of wage cost to total workels it-;stitisticall"V significant a nld has a 
positive value implying that waes and productivity are positivelV
correlated. This is Wsisteit reported in table 3.10,with thle resurlts 
where some cateeories of worker- repo rt that wage increases are 
related to productivity increases. We ini terpret these findings as fol­
lows. Fm ploNer, are aVare that wage ilcreass rest, It in Ihigher
productivity, so they increase 1VagesIor selected skill categories 
(such 6s foreenle) to raise p'od IctiviiV. This makes some o, the less 
skilled workers redo rid ant. Thfurs an increase ill wages may h wer 
eiiplO'rnen t ill the indtst ry, but it raises the skill level o f the work 
force that rernrlill hhid. CUr- results sho\ that the scale effect on
 
productivitv i-; very -ri ll.
 

Employment Functions 
The emlployment ft nct ioI suggested in the vast literature ill this 
area (see instarce. K, an0 Cyr, Ifor 1 T196; Brechling andC0'3rien, 
1967; Srnvth and Ireland, 1907; K.-Iraimat Ali, I1978) as'u mes that, inl 
the short rurnri, emnplphwrlent of workers is demand-determined. In 
other woirds, firns can hire as manv workers as thev like. The 
emIployNment function is thIerI spetified aS 

E (Q, K,'I) (3.2) 

where E is employment, Q is otlut, K is capital, and T is technol­
ogy. We estimate a version of this emlop ment finCtio (we assume 
that the underlying production function is Cobb-Douglas which is 
discussed in detail in chapter 5). 'the basic employment function is 
specified as 

[ ,/E = constant + I3rlog OUTPUT ± J,2log WAGE, - 11 (3.3) 

where E, is the employment of ith skill category and Wage is the 
wage of that skill category. Equation 3.3 enables us to relate employ­
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Table 3.11
 
Ordinary Ieast.Squares EStilltion of a1labor I'roduttikVitv Fturnction
 

(Depend en t variale a: a worker',)
lc ,ILhhLi/dla 

Variables (i orelicient \'alues VStatistics 

log WAGE COSI/IYTIAIL \()KI'p, 0 77.4)1)1)-
log VALU AD)J)tD 1.069 54.27 
( onstant --5.1 
R2 0.574 78.16 

Note: I' .toti.tic- ar ,igniticl t a t a Sts ; level; N -- I I'l 

ment generation to the scale of operations through OUTPUT, and 
the labor market through WAGF. 

The employment funct ionis that we a tlltv estimate ale ex­
tended veLriols, oi equation 3.3 1I1thest we inclUde two additionall 
Variable's; the Capital-labOr ,Itio, (AIPAIa',a a mes,>uIe otf capital 
inteIIsity, o' the tecLolgIdv used b the !irm in thc mnuf1acturing 
process.,; and a n'Iare of the labor trrrno\'er rate, TRAOR. The 
additional hIVjths- that we .e-t in tIlk' e'tended Model are: (1) 
Firms u n(o0iny,Lapitll-i ntei1',,ie mcthods Will demand more 
skilled workers and fewer iskiled workers ci m pared to other 
firms; and (2) 'irlms. that hax'e a high tunolMvr ri, . rorI a specific 
skill-category will haxVe a higher (gross) dema ad t r t hose workers 
than will firlms with I lower tlrlOVT Iate. 

I lyptothesi,, I maxV be jlutilicd as follows. In the agriclltural 
implements indstrV in I'aki;taln ,n,1'e capital-inte_,nsive technology 

allus More sI plIistiattdl mat hil erv which Call be n1,1ln11ed 01lV 
bv better-tralneId workers. '1Ile sta I techlnohog\' ill I'akistan is not 
such that more sophi,,tiL ti, m implies more simplification in rur n­
ning it. With the additien 01 these tWxO hypotheses, the etluat ion to 
be estiniated is 

F, /1. -:constant + I3,log OUTPUT ± /ilog WAGE, 

+ 3,1log (iAI'LAIB + 13,1 og TRNOR + L_ (3.4) 

We expect the signs on j, lanti I3,to be positive and oin 13. 
to be negative. Lquation 3.4 is estimated using the ordinary least­
squaresIM ethod; the res,.,Its are ret'srted in table 3.12. Output is 
statistically significat ar1d riegati\elV correlated with employment 
ol skilled workers and apprentices, but pisitively correlated with 
employment of unskilled workers and forelen. We interpret this 

http:Entrepron.ur
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Table 3.12
 
Ordinary Least-Squares Estimation of Emplovnent [unctions
 

(Depende.it variable: workers in a skill-category/total workers)
 

Semi- un- Appren-
Skilld skilled skilled tices Foremen 

log VALUE OF )IUI'U -0.)93 
",.1 (1 (1.)) 

-0.0t, 
0.(DI)+ 

osI 
(4,03)" 

-0,o7-1 
(4. 

0.041 
(3.99t) * 

log WAGES -0.391 -0.256 ().()()L) -(..213 .0)6 
(1.08) (12.18 * (0.107) (4.31)) * (4.42)* 

log CAPITAl. 0.287 0.0)8 ((.020 0.133 0.01 
- LIABOR RATIO (()6.07)* (4.2-1 ((.33) (31.33)' (0.24) 

Inde of labor turnover 0.0-13 
(0. 19) 

-((.)0(1 
W1.()I)H 

(.1(40 
)L)( 1 ) 

0.022 
(0.32) 

(.043 
(5.61I)* 

Constant 2.351 1.35, 1.378 1.388 (). I 
i,2 0.551 ().53 0.354 0.511 (.t)69 
F value 30.023 4.48o 1.o41 ).544 7.690 
Notes: Figures in parn1hLes,-, are I Stistk",. 

'Implies signilicance, It it (eat "';lIVt). 

result to imply tha t, as tile scale of operations become larger, firms 
switch over from the traditional pattern of employment, whereby 
apprentices are attached to skilled workers, to a pattern in which 
highly trained foremen supervise unskilled workers. This is consis­
tent with our casual observations during the survey regarding dif­
ferences in the employment patterns of small and large firms. 

Wages are statistically significant and negatively correlated 
with the employment of semiskilled workers and apprentices, while 
they are positiv'ely correlated with the emIploynment of foremen. 
Thev do not appear to influence tile employment of skilled or 
unskilled workers. This result is in keeping with our earlier remarks 
that firm owners give incentives to foremen because they are aware 
that a foreman's supervisory skills are very important for achieving 
higher productivity. Thus wages may be a proxy for quality Of 
supervision. Semiskilled workers and apprentices may not be 
viewed in the same manner, so that the normal relationship of 
wages being inv'ersely related to employment holds for these cate­
gories. Employment of unskilled workers is usually seasonal, so 
that in periods of peak activity, their de,mand may' be related more 
to work flow than to wages. 

http:Depende.it
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Thc capital-labor ratio is statistically significant and positively 
related to tile employment of skilled and semiskilled workers and 
apprentices. Thus move sophisticated machinery implies greater 
demand for skilled v\orkers to man it, assisted by helpers (semi­
skilled workers) and apprentices. 

The labor tumover rate is statistically significant only for deter­
mining the employment of foremen. We interpret it to imply that 
forenen, when they are Iiired, are considered essential bv firms, so 
that replacements are quickly' sought to ellsure smooth running of 
tile factory. Other categories of workers mav be ielatively more 
expendable. 

In conclusion, w that 1here is a strong skill pattern ill theteote 
employment decisions of firms. We have identified two broad ten­
dencies. On1e is the traditional pattern, whereby skilled workers are 
employed al mg with apprentices. The other is the more modern 
pattern, used b fi rms that have large-scale operations. Ihis requires
the em plov'ient of f eorllell to supervise relatively less skilled 
workers. Tis difference in emphoyment of skills Ilas to be born- in 
mind whide Iiscussing tile impact of wage changes on aggregate 
employment, as reported in studies using aggregate data (such as 
lshrat I lusseiln, 1)74; Meekal A hmed, 1975; Karamat Ali, 1978). 

An Earnings Function 

We now focus directly on tile workings of the labor market by 
addressing the following issue. Are differences in wage earnings 
due to quality differences, or are there imperfections that segment 
the market by features other than quality? If the latter is true, it has 
important implications for a firm's ability to hire workers suited to 
tile technology used in the production process. Searching for appro­
priate labor will require special efforts and may well affect the firm's 
efficiency, as we shall see in chapter 5. 

The Human Capital Model 
Tile human capital model (Becker, 1974) has considerable intuitive 
appeal. The argument is that an individual's decision to invest ill 
himself by acquiring education or job experience is guided by princi­
ples simil:.r -.- those in any investment decision, namely, the expecta­
tion that tile pr.,sent value of income streams net of costs will be 
positive. Thus it ;s posited that, other things being equal, highel 
human capital will be associated with higher incomes. This implies 
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that vorkers endowed with greater skills command higher wages 
and tile entrepreneur, in his hiring decisions, need look no further 
than the wage rate. In empirical work tile model is often reduced to 
a single equation and human capital variables are entered as explana­
tory variables in their linear or quadratic form (see, for instance, 
Blaug, 1974; 1lamdani, 1977; Nadeem-utl-Haqjue,, Jl,77; Fields, 1980; 
Mazumdar, I982). The variables usuallv chosen are age of workers, 
as a proxy for experience (sometimes direct job experience measured 
in number of years is ilncluded), and edtucation (measured either in 
years or level). In the earnings function that we estimate, we include 
workers' actual job experience (quadratic form) and general educa­
tion (years) as measures Of human capital. Our objective is to explain 
the dispersion in earnings resulting from differences inlt man capital 
rather than to posit a causal relationship. Some of the problems with 
attempting to do the latter, especiallV with education measured in 
years, are: (1)education may be usedI a' a general screening device 
by employers, so that better-paid jobs may be open only to those 
with a particular type or level of education; (2) in cross-section data, 
differences in earnings between the older and the more recently edu­
cated cannot he captured satisfactorily; and (3) in some societies only 
the better off can afford higher ed ucation, so that the direction of 
causality is not obvious. 

Labor Market Segmentation 
As Fields (1981)) has argued, a precise definition of labor market 
segmentation is ntleasv. The usual way of looking at it is in terms 
of variables that cause Lifferences in incomes for workers with com.­
parable skills. The literature on labor market imperfections distin­
gil ishes between "formal and informal," "organized and unorga­
nized," and "nModern and traditional" sectors of the labor market 
(Manzumdar, 1982: 85). We identify characteristics of the industry 
that result in such dualisl and then examine how these influence 
workers' earnings. 

Our first criterion is size of firm. Along with Guisinger and 
rfan (1980), we :argue that firms employing more than 10 workers 

may be seen to belong to the "formal sector," while firms employing 
fewer than 10 workers belong to the "informal sector." The main 
distinction between the firms is in terms of organization. Small firms 
are typically family enterprises relvil,, n,,:inlv on family labor that 
uses the old pattern of employment whereby highly skilled firm 
owners employ relatives as apprentices. Large firms, on tile other 
hand, employ foremen who supervise relatively less skilled workers 
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and are more market-oriented regarding payments to workers. (This 
is like the distinction between small family farms and large com­
mercial farms in agriculture (Sen, 1960). 

Another segmenting factor in our analysis is firm location. 
Location segments the market in II important way when labor 
mobility is restricted so that firms based in different cities draw 
upon different "pools" of the labor force. In the contxt of firms in 
the agricultural machinerY industry, we distingirish between firms 
based in large urban centers such as Lahore, Iaisa labad, Multan, 
and GUjranwala-Sialkot, and thOse based in small rural towns such 
as Mia ncha iino ad l)aska, labor markets for firms that are Ioca­
tional ly distinct are different in the sense that the high costs Of 
commuting an1d periamment migration make itdi fficu ltfor workers 
to MONe front one to the other. Workers fr10 ml )aska and Mia 1­

cha nnu| often, as we s1hal see in the next 'ectioll, haVC' strnmg rural 
links, which iintpose high opportunt v co'fs Ot m igration. Staying 
on in the !rca I markets, ho1wever, may in, foregoing a wideryle 

choice Of Ilem p1O Iv elt opportunities illthe large towns. Other labor 
market segIrelt,tion criteria,are, the ratios (f employ'men t in gox'­
ernlent to pri.'Ve-sectrrr emloyhment, of ftoreig to loca I-sector 
emlploynlelt, arid of emloyment in unionliZed to nolnunionized sec­
tors (see, for nsta ice, (;~isihng,,r anJ Irf,:i 1975, 19)70; Ma xo mdar, 
1982). We t, iucl all firms anddO deIthee, since our are local 
privately owlned, and there are ]1o labor uIiloris. 

A special featlire of the ay ricolI ltoraLIiinplemen ts Industry is 
that, as we have s0en, manyetilreprenerrs arid workers belong to 

ie hohar brid ri. We hlave ls reported several instances where 
both firIrr WInTrS a1d1otheir w¢ rkers are ioha rs, and lohar owners 
often express ail e,\plicit pererlce for lohar wOrkers. This may, of 
course, represent rier,'lyv a ihuma r capital prox\y, since workers 
belonging to the loha r bradri are slippGsed to le ''born into the 
profession" and may in fact be more skilled than others in manufac­
turing agricultural riiachilrerv. Thus "se:giieIta tiori" variables and 
"lhumir capital" variables may, to some extent, overlap. The main 
distinction, however, is that the former are "institutional" variables 
and capture nonrmart:et influences on earnings, while "human capi­
tal" variables are more amenable to choices exercised in the market. 
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Tests and Results 
The earnings equation that we estimate is the following. 

MONTHLY EARNINGS = constant + yEDUCATION 

+ y2EXPERI ENCE + y,(Experience) 2 

+ y1101AR DV 

+ yUORMAL. SECTOR DV 

+ ,AR(;I TOWN DV + L (3.5) 

The first three variables ,apture the human capital model; the 
fourth is the bradri dummy variable; and the last two dummy vari­
ables represent factors that segment the labor market. '['he equation 
is estima ted in its linear form. Another \'ersiOn of the dependent 
variable that we tried was a log of nmonthhl earnings, but it yielded 
poor fit!;.he ea rning', to nction was esti mated for all workers pooled 
together and then ,t'pa ra teL for ,killed and sentiskilled workers. 'his 
enabled 11,to examine the iinporta nce ot the hu mai capital nd mar­
ket segnienta tion vari, ble in eplairmng wages dispersion within 
skill-categories; the ordila IeX -sqtar.s method was used for esti­
mation. The resu lt, tart in 3.113. The human capitalrelrptcI table 
performs well ill two ouLttof th ,tequations, that is, for all workers 
pooled together aid ftr4,illcd worker,,, but not So well for semi­
skilled worktrs. I'duca timt is ;tatisticallv significant in explaining 
wage disper-ion. 'he concave shape hypothesized for the relation­
ship betveen experience and earnings is accepted for all workers and 
for seIIiiskilled workers. ['or skilled workers, however, there appears 
to be a linear relationship betwe'l earnings and job experience. Our 
two labor ma rlet segmentat ion variables a1SO perform quite well. 
Employment in the formal sector an illlarge industrial towns results 
in higher wages for all workers but especially so for tile skilled work­
ers. For these workers, belonging to the lohar bradri also improves 
the chances of earning higher incomes. 

Job Mobility 

Labor mobility patterns are very important in explaining the work­
ings of the labor market. By identifying skill categories that have a 
higher mobility compared to others, we can predict labor shortages 
and their geographical dispersion. Vehicle mobility patterns along 
skill hierarchies are indicative of the evolutikn of a sophisticated, 
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Table 3.13
 
Ordinary Least-Squares Estimation (if Worers' Earning Function
 

(Dependent variable: earnings per month per worker)
 
All Workers Skied Semiskilled 
(1) (2) (I) (2) (I) (2)
 

Education 15.886 11 722 1.2t 10 .692 5.473 (1.442
(1.544)* (1.1o7)' ((. 102) (1.855) ((."179) (0.409) 

Experience 3.8S7 27.415 .5.213 19(I2 10.101 37.(,02
(2.873)' (3.b 12)' (2.0 18)* (1.013)* (2904)* (2.878)* 

(Experience)2 -(0.581 -(.411 --)422 (.(12 -0.)32 --o.383 
1.804)* (1.871)' ((.789) ((.081) (1.083) I1.963)'

llohar D\' . 9b 5.2 17() 2 .725 

(3.) 13)' (2.0o1 ((1.379)
' Formal sector D\ 13L.371 21,1 .232 54.893 

I.702' (2.88P (0.6() 
l.arge lown DV' 123.212 ti3.831) 183.517 

(1 18i)* 0.421 (I .)3(0)' 
Constant 240.7)1 I 28.27(, 422.035 247.708it3.8L292.}7, 

1.7((1}' (1.98o' (2.4(1)' (2.325P (2.1-1), (1.3;8) 
R (.237 

1 
0.333 ).(i25 (}.811 ).(1) (1.794

I:" 5. ,I L) .0)7t ) (1.1657 7.162 o}.077 -1.42t) 

Mean Value ot 
Dependent 
Variable (,87.37 8418.55 576.2(0 

(SI)) (243. 19)) (19 (43) (136.72) 
Notes: (I) i the h's it"huuladl l iit ld ,I;(2) IS Iht' e\tendIL d model, whidh is the htmn,1l 
capital umarket segmimt mIi nude) 
*IIndicates that (iv vara le.. 1iV siuiticdmut a) leVast at 10' Ivel Of signilicunce. 
'Signifies "dL'un v variab e." 

skilled, labor force. Moreover, the accu mulation of skills may also 
cointribute to the development of entrepreneurial talent. These 
issues are important in understanding the nature of labor markets 
in developing countries and are addressed in this section. 

In the detailed survey of workers conducted in spring 1983, 
questions were asked about Workers' mobilitV with in the country 
as well as overseas migration, about their aspirations for setting up 
their own small manufacturing units, and about the anticipated 
difficulties in doing so. Most (92';,) of the workers reported that 
they had no plans to move away from their current jobs. Their most 
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commonly stated reasons weie that they had invested in a house 
and had strong fanlilv ties in the towns where the' currently 
resided. Thoe, who 'aid they would like to mu we were mainly
ki lied workers,. We approaJced the iviobility issue indirectly and 

asked wo rker, whether thev would like ti) movc Iti a larger factory 
that manlt tact IIrd,d eIre, eng neering machinr. niL(Ie27'; of the 
workers, reo.,rted that tIhV would p1refTur to make such a mwv and 
were actively' looking 1or opplrtl nlitie, to do) ',(o. Again, it was pri­
narily skilled workr , who e'\Jpressd a Itong desire to mo0ve to 
larger tirms (toriimal-L'ctor tirmls based in larg'e townls) mantitactur­
ing mac1hinryLTV similar to the michinerV tley were curently mn­

fatlui'inilg. liI reason1 Ilt,\ C was the' rct of higher incomes 
witholt additional e\put'uic :ur learning new skills. Ihose who said 
they WolId like to move were 1usully )ptilnli about the pr'spects 
o tinding job, 

At the' time o tht surlVV, t0ppin, mosit workers' list tit priorities 
W&s V'era igratin eiail\ to lL,t (till collltrie, in the Mliddle 
tast. 'Itldi Arabia was the avorite targt t countrv (see Nabi, lU83, 
ltor dctails 1vu'ise lt tRIM Pakistainl. The skillrt'artinc migra 
categorite", tI telt mos0t ftident ablt ge'tting ll1lOY'Inlt ill S.audi 
Arabia were, titter and Wtvd,,s bta ii se these skil[I eiable, workers 
to clpe wit 1ha wide, llige' k i u inteering taks. he re was a remark­

'ble awarenesstl ai u \t10 ' rt'.ardi III' the jobs, ,1l Wr'kert I, the naOtFt 

they lwould be retCuiired th dO, ill Sau1di Ar,lbia and ,ibu Rit the general 
working ot theIliib narket there. Most ,tthose whoe\presed the 
desire to lligrate said tlwV 01t 1d like to go oin llnediui-tern con­
tracLs, t-ou three to T [h1' telt tlhiit, 10'. generally that duration 
would enable, them) to acctiiulate siitticient saving , to ,tirttheir own 
illd'pendlent oper,111,us1u r tlI'llil to Pakistanl. 

When aCkd abotl rlatives in the Middle Fast who might tiCil­
itate niligration , iS'; oit tlht worker, , rep)ortie tall,t they lad relatiVes 
working there. Inltt'rest linuly, lVt,'Vr, most W rkers we'e nlt conli­
dent that their rClati\'Cs tilIt] 1-p tht'ill in tinliig jobs abroad. 

)n\!y ;'; reported that their r'el tiyes w011ld ht 1 P pay their passage 
to Saudi Arabia. 

RLegtling clhan giig u skill,Or spraing surprisiiuglv, the nore 
highly skilled \wolrkers e\pressetd t 10 le Irttueitt tiesire tomu,t 
upgrade their skills. (He'ss skiIltl workt'rs, eIt'tlmo'e1Vcoltenl 
with their Clri'ellt skills.) TlIis 1i,i\ haVe ben i'ela ted to tit desire 
for natching skills with denmaid in the (Oilt labor market. Until 
recenitl, new skills were actluired throughi apprenticeship with rela­
tives, but tiis pattern is changing. In the recent past, a large number 
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of technical "in.StitLteS' haveN,bLen SLtablishd ,riVatelV be C.,nt lpre­
ieu rs vith businsCs IC1umen to provide training ft r skl,,i that are 

in dCmand in the Middl. 1a. "lletv liharg, bigh I, tVs aiid p1 ,Mwid 
inientav standingl skills,lit, iu flie'\' dtO award 

a certicalke, which app1ea<rs, f htelp in htainirh; eIMlIn lt ill thL 
(;uit. %h),,t wmvrkcr, wert nol awar t ih tt'fe wslwp)itL'," tlrainin,4
institutes,, 'et1t Ipbi lit 1v(rn iPIt, In l iseI,.th Of, who Were aware 
thml wlt tt in Io join iem , - hhtit'%ehit that tilt training 
took to ) Ilon amrid often r<'uslh in skills n(it iin dt-imind in the 
,\liddle1Ias.
 

N ,earlvImIthe ltu r.e-,slit(riCWt'd C\prt,s,,t 
 flit I - 'i t 'Wtse 
tip t eii r sii nlla ri , u ts.\1011v were, ir lispi d by t1e 
Succ,ss If their t LrirlRt firm m'wrtm-,, ii had [, ti skilled erriploees
ill large, fi,ns ill tie 1,st (for air at0o ir1 t fil', tet chal pter 2). What 
wa,-, Lk ing, of ou1rs , \' 11 idistpitil, I",.plaisti- why riigiratio

to Ille Iddle l'ist, wvit:, 
 itsIira tsl, s was si attrac vi, to thel . 

[Iiiilt-itii his iir,1,is d t e' 10irrrT yr rit ( t soI t (It tire,skill 
Itaf ,iI' its I tII l th iIt ) w tlhhrs arid torirIL'I . \VII I-Irs'skill', ai 

itl'k' fh~id i Iriirr 'J,rli i ii 'hr t riitr ililistr i i flt­

p~rt',ntitrs iilfihtItIl l1lt %iniditryl intgariit insi high frirrioxt'i iiiltr tir11,1 Vit'\\I s tir l l' tl't ti rlilln rilte . s inUItlrti has iltt'
 
rt'st,,n,,s i l ' ttuM i i t'lt Iitti%\ 
 skills, i 
tirrct'll t iltIIILI i i, i ltlit\'ttt f r, I'i inIt t ,I , 1 irtaI­

i tt 1C Is Itrrkt'i, Mit,III . etI 
i 

shu! iiifit inciisr\ . 
I) I. t k L's I Ii tltIh iIi I Iul t Iitnt it iMillI 'ntiIllu'ri1 1 shLt'­

tiu"a isl s-tuIpii I .- tnt t
i p IirVnLntirring skills,1 t1ta.i r them Ito 
SlIivt,I ll t'tf,'hu itittjrjort lhi ltiit i tire rban-itast't tiris? If
 
t Ius kpt,,ir st . ktriI\I t r l -un1trvl
nut inifit init1'1t rI have irl,

l 1 tu, et t, kinit-itiilitvi i ls,rin tti-\n is IIt
it'iltt smt'\i n i n ii 


'' bt I.t' skill sIptt ia li u i l tilt'fiR ,I-c ivtI
lI it high LpIs rttu­
diLs,'1t tt i rirl tii sini Ptti,i 11 1tu, I
I i 1 ill l'kt'lYs nild ,VCtd
 
in iris ItI1 , thd i In ki I.,I l Ivn i It'sit, ii iir I artels and ben illt
 
ie ItYha r rat 
 Iiivr rttlirlkiiii r hit'ir rIirai.-vb.ased th u lies, aftr 

lbing .,lrhl)tid ti i ht'w vtis ill firnlus niuairrlrcttri-il a0gricultiral4
lit'liiTY. 'lrtdititrulk , ilit Ih,1iir itldl'i )1'i Ciitits1 t'tViil tarin ser­

\'iCS kirtilit upkeep) Id rt' l Wulut t IIiilt ar 1,iIlli lt11011t1n1 S. 
W ith the sprt d itrcMslir stlistikteih- a, 111r11 int1 ,sill tire IQ)(),,,

Iithe villae r thltlriin1t liuniset'hVs re'tuant,ril. Iv gtttin ep l­
ntnnt ill ag,ici'lltitri niachiiry i ait tactiiriglht (or 11i' , usui­
ally iirr offlsprinig) Iearil tire skills Of rlepa iring ti n v farm 

http:iseI,.th
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machinery. This enables then to retain their importance ill the rural 
labor force. Indeed, there are several instances of village lohars set­

ting up their Own village-based units for manufacturing simple 

machinerY such as tractor-driven ploughs and haulage trolleys. 

Conclusion 

Tile imdustrial labor market consists of diverse labr skills, demald 

for which varies with die st ructurC of 'he inldustrv. When wages 

rise, firms tl'nd to chia ng, tleir eloym11ent [t tern, hiring more 

ski!led and ues, tile overallunskilled worke'rs, aid ti us increasing 
skill l.evel of their work Iorct'. TO illaiitaiit proiuctivitv levels, firms 

atte'mpt to lowI'r the, tlrlovt 'r rift' of their moret skilled n'pl(Ces 
by raisiig wagts. (11 hi' dt we\ eel workersstippe d, hav'C ihat 

have a varied ('duicItioinal baickg;rIi0nd within each skill category. 

FdUL'a ion a nid wvork t'\J.I'it'~I)' an'C two iinl (rat,ll nltiman capital 

\aariables, and tley areV si;nificant in '\plaining dispersions In 
worki'r'' ,iarr ing,,. 

\VL' li'u ililtifted tWO important fIactor, segmeiiting tile labor 
miarket: fii Irg ni/atiu)I that it', vhIIthI'r firms at' market­
oriented 0r faiilv firms,) and gteOgraphic lhctiOl. Workers belong­

ing to larger, nirkt't-ori'ntt'd flirms can e'\p'ct to hiav' high'er 
i',irniflgs 'onIIPaI-Ct tO tof)',L' working for family firms in tiL' informal 

sector. , \viw\irki'rs em *ydil liiiUrms locatei i; a rge urban cen­

ters ha'e hiighe(r iltI Ls than those e;ni hVl'd ill firms located in 

small rural towvns. F rfther, fhuosi' belon, ing to lhI' lobar bradri can 
e\pect tt havtO' Iiigti'r earn imislhani other virkers. Firm owners 

who 1IrV h0hlrs oft'L Prefer lh]lar workers. llradri, thIeri're, is all 

important factor seginen tinig thl' labtr narket. 
Work'rs havi, ,i hghh tad iv tlePL'ntdencV ratio, whidich restricts 

job mobility. Be't',se Of far hiiltr retu rns, workers are more willing 

to migrate overseas thai to otv' to argi' urban centers-both 
moves tlhait involve substantial tamil disruption. Emigration ap­

pears to have ilicri'asei labor tlrnover ratt's, which may havi' de­
preciated skills anili crtmanship. A ri't'lning fi'ature is that some 

of tle rimittances ari' being reiiiTvested in thtI' indlustrv by workers 
who set up thei r own ma nu facttIrinig units upon return. 

Einally, there is no cunclusi vi' evithentce abi0.t whether workers 

view emphloment ill the light engine'ering iidlustry as a means to 

move to better-paid jobs ill tile large urban industrial units. On tile 
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contrary, after acquiring skills nmny return to their villages to repair
the new farm machinery thus reestablishing themselves as an 
important part of the rural labor force. 



* Chapter 4 * 

The Capital Market and
 
Investment Decisions
 

While the quality of entrepreneurship and the work force (discussed
in the previous two chapters) are the prime vehicles of the develop­
ment process, well-tunctioning capital markets provide the lubri­
,ailt for a smooth transition to higher stages of deveLopmlelnt. 

A well-known feature of capital markets in developing coun­
tries continues to be widespread intervention by the government. 
SLuch intervention is justified on the grounds that capital is scarce 
and needs to be allocated selectivel,. We now know, however, that 
the allocation procedLres are often arbitrary and result in capital 
market segmentation, with grave consequences for the efficiency 
with which capital is used. ImportantlV, bec,aulSe selection criteria 
are unable to identify them correctly, government regulation may 
result in small, potentially d ynamic new entrants into the industry
being starved of capital. On the other hand, large and established 
firms may be awash with capital, so that there is overinvestment 
(excess capacity) ;n their pl,)nls. This chapter analyzes these issues 
in the context of tile capital markets faced by the engineerin,; indus­
try in lakistan. 

The analysis shows that the capital market is segmented into 
"formal" and "informal" sectots. The formal sector consists of large 
commercial banks and several development institutions regulated 
by the government. While the interest rates charged by these formal 
institutions are set by law and tightly controlled by the government, 



access to funds is difficult e\cept for ismall proportion of firns in 
the indust ry. On the other hand, the "informal" sources of credit 
are 1mal1i1 alld usualllv prvide sImll lons at high cost. Such capital 
market seigmnl t,atioul is consistent with Jil 1t fid ings of a large odv 
of devt'lpinUn t Iiter.Ute. I h\vevt'r, ,givt'l the dttLIld data avail­
aleh,, we CI tli-rsim frlter byl act uiallv idetlily-Lkur 0tc1 
ing the selcltio prutIuLrt's useCt I baI ,ink nigieris an1d pointing 
out theirrtre nghis and eIanesses. 

,\e find. tor instince, that a tirin's chinces ot baurrlowing in the 
torilnl capital i,irkt art' hi'4h it it hI alrealdv , uinulatld a large 
caLpiltal stock aniid has dtLileImstrtLed sticwes, in the pamst through 
erninlg high piroits. hanices also improve it ei1itpreneurs belong 
to soc'ial gl ops well kino'n hor thei' eIntrpreneurial n,\ldengineer­

inlg skills. Iruidt'nl plducl pt'ciali,ationI and hltitinu; firls ilsmaill 
to\wns caLt'i, to tlL rttirui'unlts(It lage agrict'ural belts also 
improv' the Iikt OLII0i s ( lith rro', inli in the ftiln,llcalpital 
nmarkt. I liu, wc tind tlit tht, lorimal caipital inirkt'ts, byv and large, 
use ciret'llV pl\i.,-, to ik'cltiv borrowers,..Nonetheless,Welected 

v1naic new 'ntrainlt. Orltt \V1hom i r i'ctlv idenltified by 
credilt araih:tiutnt in the, "iioiilm" 'ctor, JIr let (olt. 

It is ill lite utrir. tllt capitalrtorui/el the, de\t'hpnIltrit lht', 

market seg,t;i1irtit, l l ici ,lsst' Ibvereiults in iiivestiment inetfi­
ciencits. I l 010wtvt;tirelt flhi tWo) is rirelyC esalb­the link bt'tweuu 
IishetLJ. ,\utrIeTr Iinlt toiribuitin of tLhe disirs-olon in thisiiI ita 

chaLpr is litIh we list miaLi' ca l prcettuirts tllat Lo estblish such 
a1link. [his Mrt'nglrerii-ur 'iikpiIl linldiri; tha fimils with easy 
icct'ss to flolr1ihil k. pial market, 'elnd to lvt'r-il\'t'st aid ir ot the 

1111sf t i ,tntuse0ts ( i pital. 
An iripllrtril policy' lI'thlsilln l this chaplt'r is thaM private­

inaincial 
firms with growth ,lttnti,dl. Financial reto'ims thai strengtnln pri­
'att. inite e'titlm aC thi'rtllre verv inmptirant tor improving the 

ectrllillY-w\te 'fticit'n With Ihich scairc clpital is use'd il tevel­

stol l ilItern'I'iLdaries art' inldispensabIlt' tf spotting sllill 

icy 
o1pilg Lotiritrits". 

The chapter is Iirgalni/th os IllIws. tFirst aIdiscIssitin of 
nilachinit's tld n'Il fl\hfi rnl is presen ted. 'l i- Li is-t'tuipnII uIsth b ' 
cIssionI l)ids Il a dIt(iniILti i tl I a irim's capilI s tck aId Sl enables 
Us tlo e\,nlin1t, fliLt' istribntilii)II I ,rsst's icrtlss firm si/e. Ne\t, tle 
clpitl imarke,t atIL its 1rt n't1'IntIII" art tdiscIssed. This is fol­
OW'ed by anl a1rl Ysis tiflith bankt'ls' pct'ptiin tf a firl's ert'dit­
\vort hi nt'ss aMit tit' dcisiOi to h'nit. The illvestient decisions of 
the firm alle tIht'n inI'stigatt'd, folio\ed by adIditional evidence 
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regarding the impact of "fragmentation" or capital utilization. The 
final section offers suggestions for policies to improve the workings 
of capital markets. 

Defining Capital Stock: The Machinery in Use 

Our survey of firms' machinerV and equipment provides very use­
fl1 and detailed inforniation that allows 011mmeL, nts on tht technol­
ogy used, identifies linkages with the domestic engineering goods 
market and enables to estimate tHIe firl's aggregate capital stock. 
In their production pr'oc'ess, the firmS in the agricultura machi nery 
industry Use tile 13 categories Ot llchiies listed in table 4. I. lHIRe 
categories of ,athe arc reporttd. Lathes play ainimporta nt 'ole ill 
tile manufalctuvi ring pir1,cess since c'ni,ileinrig spec iticaLtions are very 
ollugh and tile cast palts have tlobC' e'\ t'lSivC'l v nichlkd before 

assembhlV. "l'ubewelI tirlnls that unidertake stikltiiI catilrg report 
the highest use ot ,llthre types of lathe; tilt'v are tolow'\'d by firms 
that make stigarca' CrUSheir, arid cha tf cutttrs. 'dley i aantactuIIr­
ing is Simpleri; the nlachi:ies re6ired are nlyilllvdrills aid \\'elding 
plants. Firms n, acthciurilg tractor attac hmeiits such aS , seed ald 
fertilizer drills or ploigh,, uise siiill lathe- s \elh as drillS aid 
welding plrits. 'I'l resler maln1fiitarters i'epOrt use of tihe' Whole 
range of iac, firiis mo0re trecpaentlVengineeril ,lhillerV. ILargeL 
report use of all machiiiis than t)small firms, except for paint 
sprayiig machiies. Mo're small irlms report usiig these niacli nes 
partly becauise thexy subcoit ract work trom the large mai ufacturers 
(see clia pter 0 Oi Slbcoii tractiig, in the inrdt[str\.). 

The mnacliiTrV lls'd bV lirlmS 1nalso be clAssitied as "tradi­
tional,' Or "light,' a rid "'sophisticated, or "hiea\v." The latter cate­
gory inclides machivies such as pox\'u'r cutting tinitS, large t'llaces 
(cuploads), houiing and milling mal-hivies, ad powcer presses. What 
distingu ishc's tlsC nilaliits from others is that tile, are more 
e\pensiVe a11d reIuCiire' cLiusidcerablh c'\pertisc' in llndling. Also, 
there are eCollollli's.; of steaIc' in their misl'.Iihus it Caln be sLeen from 
table 4.1 that naihiiv large firms own tIhes' miachiles, aIlng With a 
fewv small firms involeTcd ill spc'ciililed subcotracting. 

An important [eLturc' O the agricUilltura lmacli inery industry in 
Pakistani is that it Uses inlikg'nouls clugillc'rillg skills to sitisfy 
clemaind genei'atecd in tilt'agricultural sc'tor. An aspct of this indig­
enrouis charactcr is thie impetus that it provides to the local engineer­
ing industry, which nianulacture,; nearly all the 13 categories of 
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Table 4.1 
Percentage of Firms Reporting Various l'vpes of Machinery in Use, 

by Product (roAup and Firm Size 
Machines All Firms (I) (2) (3) (4) (C) (6) (7) 
Lathes 

Up to 5 ft. 
.-­8 ft. 
> 8 ft. 

Shapers 
Planers 
Drills 
Gridcr-, 
Welding Plants 
Paint Spraying Units 
loel ("tuttin, Unit, 

Furnaces 

62 (1.35) 72 46, 
71 .l.8) L% 7o 
1 (l.81)) L)2 67 

53 (1.3) 72 50 
3 ( 1.25) 8 2 

l)) (2.11) 100 1i0) 
.17 (1.5) .)) 44 
onn2..15 8 I100 
I()(I 2-) (I 2 
I (1.17) -I 2f 
20)(I .o7) - 13 

21 
21 
14 
14 
) 

I))) 
3o 

l00 
3t 
2) 
7 

28 
78 
14 

1(16 
0 

10oo 
83 
78 
0 
(1 

83 

5)1 41 
5)) 3 
0 4t9 

12 3L) 
1 I 

83 100 
33 31 
56 68 
28 IH 
0 5 
0 8 

56 
85 
85 
81 
7 

10) 
54 
71 
2 

24 
44 

1Ihning & Milling
,MIchine, 

Power P'l[resseS 
,(I.0) 

IS(1.52) 
-
01 

1 
26 

14 
7 28 

66 

17 
5 
8 

11 
34 

Nt tcs t1)tIbtwt-1ll,12) thl('Sller (3) trollhvs, (4) ugarc,me crusher" and ,rt l'h­
(trs, 11,No1i tractor ,litl h1n k1, in Illlitn s, (7) large firms. Figures in palrcntheses
,ltiiv tie a%cr,,t' lnill'tr t~0 tt fll ilai OW1ithos tol Ilh i'. I rln 
IIumhUT tl illtHi1,1111pl,1i9tirill, is 

mlachines listed in tble, 4. I. This call be seen illcolumns 3, 4, and 
5 of table 4.2. C'olimn 3 shows that nearly 25', of all firms manu fac­
lure ladchine's such as plaLners anl]u maces for themselves, while 
33(', report that they manufactture tlleir own power presses. The 
situation reflects the remarkable techiical skills of the entrepre­
nelrs-manager in tIis indulistry. the machines embody sophisticated
technology and can be uised to mlnufacture a wide range of engi­
neering equipment. Columns 4 and 5 show the per" -Itage distribu­
tion f firms (not ma nu facturi ing their won machinery) that import 
or purchase local, manu factured machines. Only plalne.s and hon­
ing and milling machines are imported in significantly large 1111m­
bers. All this is evidence Of the indristry's strong links with the 
economnlv!; engineering base, links that contribute to bal,anced
growth in the eCOlInomy. The h,1a,iwed growth al'g1IlImnt Call, of 
course, be stretched too far. Import substitution may become 
socially expensive, burden ing conslnIers with unsatisfactory ar1d 
obsolete technology embodied in the domestically manu factured 
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Table 4.2 
Percentage of Firms Reporting Various Types of Machinery in Use, 

by Origin of Machinery
 
Machines 
 (1) (2) (3) (4) (5) 
Lathes
 

Up to 5 ft. 40 
 7 2 91 98 
5-8 ft. 46 I1 0 89 99 
> 8 ft. 56 8 1 91 99

Shapers 41 10 873 98Planers ( 25 25 50 100
Drills 46 8 2 90 100 
Grinders 25 7 0 93 100
Welding Plants 30 5 2 91 100
Paint Spraying Units 8 8 (0 92 100
Power Cutting Units 17 I1 6 83 100

Furnaces 12 25 751 100
Honing & Milling Machlines 75 0 25 75 100
Power Presses I ) 33 (1 67 10(0 
Not -S:(1) scCOLld lld,(2) twillr-ilt, (3) imported, (4) Incal, made, (5) local ald 
importd machines of Samlltlll,,. 

machinery. But there is little evidence to support this, at least for 
tile demands wade on the present generation of machines. As can 
be seen from the last Column of table 4.2, nearly all tile firms report
that locall' made machines in all categories perform as satisfactorily 
as imported oines. 

In most industrial toVns of the I'unjab there is a lively market 
for secondhand machiaerv. This market Plays an Importa nt role in
beginning industrialization, since it enables the skilled workers of
large firms, who wish to establish their own manufacturing units, to
do so with little initial investmlnLt in machiney. These mechanics­
turned-entrepreneurs purchase tilsecondhand machinery, put it in 
satisfactory working order, and are Cjuickly in business. Column 1 of
table 4.2 reports the use of secondhand machinery in the industry.
Most firms report some use; honing and milling machines, for exam­
ple, are mostly purchased secondhand. The practice enables a more 
widespread use of this expensive, imported machinery than would 
otherwise be possible. 

Most machines are less than fifteen years old (table 4.3), so that
the technology they embody is not altogether obsolete (the exception
being planers, which are mostly of 1950s vintage). We can explain 
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Table 4.3 
Percentage of Firms Reporting Various Types of Machinery in Use, 

by Year Machinery Purchased 

Machines Before I950 I451-60 1961-70 1971-77 1978-82 

Lathes 
Up to 5 ft. 5 7 17 38 33 
5-8 ft. 11 5 7 41 36 
> 8 ft. 12 8 13 33 34 

Shapers 13 7 13 35 32 
Planers 75 0 0 25 0 
Drills 8 6 11 33 42 
Grinders 4 11 9 20 71 
Welding Plants 3 5 5 35 53 
Paint Spraying Units 0 0 9 20 71 
Power Cutting Units 6 0 6 35 53 
Furnaces 21 13 8 29 29 
Honing & Milling 

Machines 0 25 0 50 25 
Power Presses 20 5 5 50 20 

this partly by the fact that most firms began their operations in the 
1970s at the height of the Green Revolution in agriculture which 
created demand for agricultural machinery. Accordingly, the produc­
tion plants that the firms own, therefore, embody technologies of 
recent vintage and perform satisfactorily for the range of agricultural 

machinery currently in denl,.nd. I low quickly it becomes obsolete 
will be determined by'government policy toward farm mechaniza­
tion. If greater aWtoia tion is promoted on the farm by, for example, 
encouraging the use of reaper-binders and combine harvesters on 
large farms through inport and credit subsidies, it is likely that these 
technologies will be rendered obsolete much sooner. 

The Distribution of Firm Assets 

To investigate investtment decisions we examine changes in assets 
owned by the firms in our sample. The value of buildings, land, 
and inventories, and the value of machinery installed in the plant 
together define firms' capital stock. Any addition to its capital stock 
that a firm makes is a form of investment. None of the firms report 
changes in the land area that they own. A few report changes in 
the built-ulp area but the square footage values reported are varied 

http:denl,.nd
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and Unreliable. The data on inventories are also poor. Most firm 
owners report no inventories, saying that they, purchase materials 
as machine orders are placed. Also, finished machines are not 
stocked for any significant length of time. Illmost cases firms are 
hard-pressed to meet delivery schedules for orders already placed. 
Thus we find that the most satisfactory definition of firms' capital 
stock or fixed assets is tile value Of tile machinery they own. 

The easy part in assigning values to llachine'l' is the head 
count since the machines are uIsllyh, installed in an open, accessible, 
part of the factory. The make, specification, and vintage of machines 
is also easy to determine (see tables 4.1 to 4.3). The difficult part is 
to assign comparable values to machines of different vintage and 
specification. To do this we approacled the market for secondhand 
machinery. After detaild d iscussiolri, with commission agents (who 
facilitate the exchange of such machinerv), illeach of the towns 
where firms are located, %NT were able to assign 1982 prices to the 
machinery owned by firtms. Th us we are c nfident a1bout the quality 
of data regarding firm assets or capital stock, measu red as Vallue of 
machinery owned. Investnent, throughout the discussion that fol­
lows, is defi ned 1', clianiiiges illtIis mleasure Of capitalI stock. 

An exain inat ii ol the1distribu tion of assets am11ong sampled 
firms reveals that small firms (employin), 10 workers or less) consti­
tute 06';. Of the sa in pLe ar1d Ow1i 35' o1 the assets (table .A.). Large 
firms (employing mre t hanii It) workers) constitute the remaining 
34'1,, 1b: 65',own of the assets. '[he value of assets per Iaige firm 
is near, v follr tinmes that of small firms. The value of assets per firm 
is higliest for sugarcane crusher and cliaff cutter firms, followed by 
the values for thresher fi riis, tube\ell firms, trolley firms, and trac­
tor attachment firms. T11e low vaItie of machinery for the last cate­
gory of firms partly explains why it is easy to set up such units 
even illsmall towns. 

The Capital Market 

In Pakistan financial intermediation by the government began in the 
late 1950s as part of its policy to promote import substitution. Several 
specialized credit institutions such as the Investment Corporation of 
Pakistan, IPakistan Industrial IDevelopnent Bank, Pakistan Industrial 
Development Corporation, and Pakistan Industrial Credit and Invest­
ment Corporation were established to engage in lending programs 
within the framework of a detailed government industrial policy. 
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Table 4.4 
Characteristics of Firms That Were Successful Borrowers in 

"Fornal" Capital Markets 

N Percentages
 
SUCCESSFUL BORR,OWERS 
 43 10 (36)

Thresher Mantutacturer,s 36 86 (39)
Located in l)aska and Mianchannu 26 61 (34)
Lolars 24 56 (59)
 

Note: I'_rtCntages in parentheses art 
based on total (119) firms, while otlhirs are per-
Centages o SuccessuI borrowers. 

Most of these institutions lend to the private-sector ventures that fall 
within the government's investment-licensing policy. Thus, according 
to Pakistan Economic Survey (Ministry of linance, 1983-84), "invest­
ment licensing aims to allocate investment funds in accordance with 
government priorities." In I983-84 total loans sanctioned by these 
institutions were Rs 4007.12 million, which amounted to nearly 62/7, 
of the value of capital formation in the private industrial sector. In 
the context of the farm machinery industry, which only recently 
gained recognition by the government as an industry with consider­
able potential for growth, this policy resulted in a highly fragmented 
capital market, which may have influenced the firms' investment 
decisions. We shall investigate this issue in the discussion that fol­
lows. But first we present a discussion of the nature of the capital 
markets that firms face. 

Firm owners in our sample identify four sources of credit: (1)
the formal capital market; (2) the informal capital market; (3) self­
generated funds; and (4) a variety of other sources, to be listed below. 

The Formal Capital Market 
This consists of commercial banks ,nd, more recently, some of the 
specialized lending institutions mentioned above. The most active of 
these institutions is the Pakistan Industrial Development Bank. Firms 
repoit considerable difficulty in obtaining funds from these sources 
since collateral requirements are strict, and scrutiny procedures re­
quire enormous paperwork that many of the small firms in the indus­
try cannot handle. Al,;o, repayment schedules are stringent with little 
possibility of having them rolled forward. These features reflect high
effective interest rates. The nominal interest rates charged, however, 
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are reported as between and121', 14',--attractive rates, particularly 
in View of tile preVailing inflation of about 16; in this period. 

The Informal Capital Market 
The most widespread airrallgement here is the "committee" or "chit" 
s,4em. "(ommnittee" mlembers usually hlong to the same bradri 
(which is all estra reatll tior them lnoto detalt, sicce boycott bv 
the bradri voU ld ItL'ct their widLer soial iitIteraction)..N'onthlv 
installmnits a1c 1(001.d aid lot,; are then drawn to Lideermine inl 
what o rder a shIlre o1 thIe Pi oled smlll sh,i b IlocIted to e.:,ch 
member. It is conimmon tor tlti e at thIhead of the line to Sell their 
s.-halr' of tile ool t hose behind 11 1 v-'IIrmitm'l decided through 
open bidding,.. According to some e.stimate' tile premniLuiI, or real 
rate of inte',rest, oin suc-,h tr,;nsactionIs M'iie, from I'; to 2)' A 
commuitteC m,iv 1&st il tO twI yea,,rs d0pt'llilg oP thL' Ilbllt-er of 
mebe rs1, C i d ra i ,is. The pooled sumand ti ,i ald tIrel('nncV 
can e a,R',l0,)ll0 ill toWln ; even hiher figures ire1; hi,',h 'snc 
reported ilFisal,,Ibd, an inlustriaI town ivitlh toniderale entre­
preneuLrial opIi rtiniti('. \to,t eiLutre[preiltlrs, reTport that funds 

obtained throug'h tit, to ItnittLe sstem are used laily , working 
capital ,itV r'piviWiimI\tsli, lm' ti)be made trequeintly' ad the aver­
age dturaLtioIi At cabh1Comnllittec is rather b',rie'I. 

(.)tier intormal, "',ack street'' ,ira'ngTLents ,pe-lted by coin­
ission agent also t',ist, but ihe sums illveIhd 0Re,niall and 

repaymn t,havc to be maLde liver i short petriod, so that these 
soLrcs, too, ir uIsed. ton \workinlg cpit,1i rather thandi the purchase 

Ot mali' i litrv. 

Self-generated Fuids 
This is the most frequently reported alternative to the formal capital 
markets for financing the purchase of machinery. Self-generated 
funds are delfined rather broaddly to iiclIde tle firm's own savings 
as well as loans from friends anid relatiVeS. The latter have become 
partiulrl' imnportaint since the I-70s due to the large inflow of 
oVerseas remittaInces from migrants working in tile Gulf. (Iln 1982 
renitta nc's from illo\rsea,,s Pakistanis peaked at U.S. $3 billion, 
which amlounted to iie,irly 1I'; of Pakistan's- GNI). As we sav inl 
chapter 2, direct evidenice of rernittalIcCs beilng invested il tile 
inldustry is hard to obtalin. I lowever, it was frequ]ently reported that 
maul of the friends and relltives frtloll the:W0hi firms borrow 
have Middle 'Lst coMections. Firms are reluctant to ii.ulge infor­
raition regarding tile terms of such transactions. We were told that 
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the only condition of borrowing is to pay back the principal in a 
reasonable period of time. 

Other Sources 
Important among these are raw material wholesalers, since they defer 
payments On Iaterial advanced till after the ma n1 factU red machin­
ery haS been sold. Similarly,, advances from cusItomers enlble firms 
to meet their iminediate iina ncial commitments. Thee arrangements,
to0, are main I, for mIeting working capital retjuirements rather than 
for investing ill machinevry. Advanc's ol raw irliL'ar Is nay, of coUrse, 
be imnporta:nt to those wh llmanfl/tactlire their own machines. I low­
ever, tile total 'alule Of sel-matLe iacliinery is a small proportion of 
tile total value Of inachiiiery ow1ned by tirns. 

Credit Rationing 
The d iscussi a btlyeu Of the capital market faced by the agrictltt,ral 
machinery, industlrV intdictes ile ways in which that market is frag­
men.'td. Several s,1 11 availIa ble, involving differUntices ani terms of 
lending. Access to tlIe.se LnIirv'e, iS dilfL'reititL'd bV characteristics 
of firms and Owner-. The 111(ist desirable ouurces toi thetiris, given
the loan, repavmnLlt pe-Tiod aLd Other terms,, are those identified as 
behloging to the 1011,1 sctor. Bulthe fnllLds ailabl there are 
limited and, bec uscir,iirkel ri rn, inte~rest rates are not athtwed 
to prevail, they are ratined. 

Credit ratitriig may t' cLnsidered to result froml1 disequilib­
rium in the cipital rimarket, since intrest rate,, oftelln bctlse t 
government polit'\,, aie not alOwed to Clear the narkt; agents, as 
a result, Operate Off their offer cirves'. 'his, has often been argued,s 
(for instance, in ,McKinnon, I)73) leads to illh cative inefficiencies. 
A sOInexv hal dillrent view of ratimuning is ta ker by Ltiglitz ,rid
Weiss (1981). They argue that credit rationing ma, come about 
because lenders view it a'; a nechanisn hw atrrivirig at "equ ilib­
riumin" in their lend inrg proranos. The inleret 'ate, the argue, is 
not like an\, other price in that it invo l]vtsftr ruturIs to loans 
rather t1han1 exchange value at a point ill time. It is this feature Of 
interest rates that affects the lender's ability to recoVer loans and 
avoid IIefault. For eXaXMnpe, disti1ugo isliiig bot-rrowers by bidding 
up the iinterest rate is likely to reso It ill adverse selection. Ii other 
words, borroVers Who utndertake more risky inii',strnents are li kely 
to bid higher iinterest rates, which increases Ihe probability thal they
will defa uilt. Thus lenders, to lower the risk of defatlt, mlav choose 
to keep inteest rates below tile market clearing rate and resort to 
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rationing by various screening devices. In the next section an 
attempt is made to identify some of the screening devices used by
banks to select their borrowers in the farm machinery industry. 

Determining a Firm's Creditworthiness 

Given that credit is rationed in the formal capital market, how do 
bank managers select borrowers? The case of a government credit 
program is analyzed by Anlder,,on and Khainbata (1985). Let u, say 
that a, is the cost of adiministering a loan of size X, and that i is tile 
cost of securing loans for the programr. The financial loss of a loan 
may be written as 

t,= 1 - ij iuyr,(y) ,& 

(I + r) X(1 - p)x, > X(I + i + a1x). (4.1) 

(I- pl)x,(I-p)0 -__ 

YX1x 
t 

1- aX 
I 

1X 
I 

(1 +p)(1 + r)>(I +i)+a 
(i + a) + Ip 

r>- (4.2) 

A(r) > + a)1 - tp (4.3) 

Anderson and Khambata note that, typically i for term loans is 
about 5';; . If we allow for 10',- inflation, i may be considered to be 
arun dI 5'"'. Since a is about 5'; , A (20'; ) = TY for borrowings of 
five-year maturity. For arrears beonid six 11101t0hs ) is estimated to 
be between 0.3 and 0.5. This implies a level of risk that puts ann1ity 
rates at between 50; aiid 70(' . These rates are much too high, and 
programis would be hard-put to identify borrowers willing to pay 
them. Indeed, those who accept loans at these rates are likely to be 
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cral-t, SCt'ipL- 101r inntlO\dioln (IInd thus tfor prlICt l dtif Vltn ialitln 
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Table 4.5
 
Other V'iiiables Important in Bankers' Lending Decision
 

(mean values)
 

Borrowers Nonborrowers 

Education (Years) 7.22 6.02.1 
Past Capital Stock 9Rs. 71,386A)u4,820.17 
Past Profits (Rs.) 237, 190.0f I 17,100}(.010 
Years in 'his l3usiness 9.32 10.276 

and secure markets) to s ite tile climatic conditions o1 different 
regions. All this indicateS that thresher firms are likely to have rela­
tively high rates of return and are less likely to default. Being 
located inl small towns like Nliia nchan rio and I)aska may contribu te 
to success ill borriwing bccause til few branch banks in these 
towns enjoy a r nrroIpolV in lend iilg to socce t,i ventures, and the 
branch manIager'. have a g'uOOL idea Ai which ventu res are likely to 
succeed. The hhar bradri is a pro\"V for the po0 of engineering 
skills that an entrepreneur is likel' to inherit or acquire through 
association, and that contribltS to his success. Education m,1ay help 
facilitate transactions with applicantS and inay also be prox for the 
more general ability to acqtlil' new skilk lle'ded for success. Firms 
with a large initial stock of capital are more likelh to succeed in 
borrowing beca use ba nI's may regard it as indicative of success in 
the past. It also serves as gLOd collateral. 

To evaluate the statistical importance of these 'ariables in 
determining SuC.ess ill borrowing, the following "credit W\orthines, 
equation" is estimated: 

I?= f(lPast Capital Stock, Ipast I'rofits, Years in Business, 

Education, loha r I)V, Thresher I)V, Location DV) (4.4) 

where 13is a dtrmmy variable taking the value of I for success in 
borrowing and of zero otherwise. It is well-kniown that in such situa­
tions the ordinary Ieast-squrares method is inappropriate (Maddala, 
1 883). Instead we use piobit, which involves the maximrm-likelihood 
procedure, assuming normal distribution for the error term. 

Results 
The estimates on the coefficients ahmg; with their standard errors 
are reported in table 4.6. The statistically significant variables are 
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Table 4.6
Probit Maximum likelihood E.stimates of Bankers' Lending Decision 

in Mia nchan and I)aska 
Exogenous Variables (otlficients Standard Frrors 
Past Capital Stock (Rs IO0() 0.1)338 0.0181
 
Past l'rolits (Ws l))) 
 (1.01)41 0.0021
lntrepreneur' , l nines, I'x\perie lC (1Ya rs) -0.) ()Q 0.0182
lohlur :nIrepren~lrl. (I)\') ).0715 11.0)212
l'rodttISpecialii/,!tonl (Thresher DV) 1.3788 01.3212
Small Indtutrial own Iocation (I)N) 0.6!124 0.3158Constant -1.8731 (1.4172
log L.ikelihood -56.518
 
Now: IIV
A'igilt.s "umi y .iri,iblh"; dtimiim,'ti)iLlhnt v,IriNbCe I it banks lend 
0tothorwis, N I I ). 

firm's profits, entrepreneu r's ed '.ca lion, lohar entrepreneurs, firm's
product special i/alion (thresher m 1nufacturers),and being based ill
small towns like l)aska and NMlia ncha nnu. Firm's past capital stock
is on the borderline of significance, while entrepreneur's business
experience is not signiticant at all. We tused different versions of
this variable--u-r examLple, the quadra tic form anid Ltim iyv 'ari­abh.es using different CIt-off points for 'vears it i'xperience but none 
of these was signlificallt. S)me of the borrtow\'er ill the Sample have
technical ed uca ti ilanid we lried dLtin i V variab1les based on this
variable. 13t.1t these, too, were nIOt sigInifica ilt.
 

An expla natlion f wOf
ll OUr resiIlts indiica te that past business
experience is 11ot giivenImuch weight by lenders may be as follows.
A. large num1ber of firms were established in) the 19 70s, when this
industrv's growth poten tial was clearly perceived. As a result, many
entrepreneurs with success ill Other ven:tures (for example, crop
trading in small rti ralI tiowns) moved in. Thus, even though these 
entrepreneurs have only a few years Of experience in this industry,
their entrepreneuaria peLrformalnce elsewhere has been iipres,-ively
demonstrated. Banks lend to tlemlMore read ilV than to those who
have had long ex perielce in this ildtIustiy but hlave performed less
impressively. Ul1firttina telv we do not have ilata on business expe­
rience elsewhlere to obtain a trtie measure of length of experience.
(This variable ma y also reflect plant vintage. An alternative, firm 
age itself, was tried ,aS anLexplanation bUt wa,; fOinid to be statisti­
cally insignificant.) 
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The explanatory power of ou.r creditworthiness equation can 
be evaluated bv matching the predicted success of a firm's ability 
to borrow ill the formal credit market with the firim's observed 
status. Toi dt this, probit estimates of the coefficients on variables 
ill tile equation are converted into probabilities (with tile help of 
standard probit-probabilitv tables) for each firm in tile sample. This 
yields tile estimated probability of I firm's success in borrowing. If 
we take tile cutolf point to be 0.3, the results are as reportcd ill table 
4.7. Our model of creditworthiness correcilY predicts tile borrowing 
status of firms ill 83.11'; of teil cases. 

Investment Decisions 

We are now ready to e\amine firms' investment decisions in the 
context of tile apital markets diiscussed ill tile last two sections. 
The total investnnt t ndertaken by firms between ItI90 anid IL)82 
is reporttd ill tLbh -1.,. The t irst thriee rows ill tile table present 
averag'es vTr tile entire sa,inpe Of IN' tiris, x.' hi le the last three 
rows present a0'1rage. " tile in\'sting,, tirlolln01v. TwO teatu res of 
the table Menrit u mn It. First, ,i\ ti rnil that were Sticcesstul in 
borrowing ftrllm hamnl did 01 lt reVptort In invsTtment bet ween It9) 

and 1982. This wa, bVcause, even t had secured loansthrough ihle 
toward til end of I'S I, t hey' had not actual lv conni t ted them It 
tile time the' Were interviewed\vt. The scond feturme is that flirms 
that are suiccL sful in b)orroTwing invetl nearh'v twice as miuch as, tile 

u nsUcceIsstul ftirms. Bot ti ei' t ha\xe considerablV larger past capi­
till stock, so that their investment as a proportion of that stock is 
only 04'" that Of ionhborrowers. Iis slg'g'sts that tilatter firms, 
when tlhe hax\e gro wth ptdent ialI, ae able to i'eali/e it by raising 
loans ill tihe in formal sector or bv ploughing back past profits. In 
the discussion that tol lowx's we attend to these issues in niore detail, 
invoking the theory of investment in i inperfect capital markets. 

The Theory 
MLKinnon's argu ment (1973) regarding tile impact of government 
intervention and credit ration ilng On firms' in 'estlmeI behavior 
call be seen in terms of ail additional constraint on firms' welfare­
maximizing behavior. With subsidiZed interest rates, the firm per­
ceives returns to its in\vestment opportunities to be higher than the 
cost of borrowing; a nonrationed firm will therefore undertake the 
investment. A rationed firm, on the other hand, if it is to invest in 
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Table 4.7 
Creditworthiness Model's ItcCCss in I'rCdicting Firm's Status 

1I'ed itd Status, 

()bSeT.rved tatus Wi! I 'rw ,+v
Will Not Borrow 
StI.Ce.,fIl Firms .13 2) 13

Unsuccessful Firms 7o7 
 0 70 
Note: I'C r OfItIgt t MtL'L ,t ii tln' k (t I I fI,, 1.1r( '"+ 'I. w'h ' IItd itt,'d sttI ISm alIt hIi c t II , ,t I % ', ,~ s to Ik 1 II I I 1t ,-I :)

w it Ih i t r t , %w%l ll '-u h 


that altiVit, be recju ired by its owners todenions rte somewhat 
higIer retuLrs than the nonat oIned firm befo1re releasing funds. 

TIhe tirm (ofr n1anag',r) will thus [pTrcc'ix'e the opportunity cost 
of investment to have ilIcreA'd. "his is the Cost elffct of rationing.
1:t1tt, a sCxerlV a',tioled Hir11--- ole that has n) access to the 

t,.)
formal market at all- may' ha,\ rixh' e-ntirely on its own IiLttiditv 
(here, Self-generatedL1tunds) to IiiderLtake ivelstelint. Thi1 may be 
considered the li(tluiuitv c Ot rationing. folrmalt A aI'uellC_,nt
incorpratine the,i'1,t and litluidity ettect, may be dee lop-ed as 
follow,'s (h"a fulld is isi se1I hot, I M3).

If we asttact 1roin1u nceIrtainty, a liseaSr'ningsr, fro0m additions 
to capital stock, givein prtduct aLd tlactor +ri'e and IInderi the
assumpl-.tioll of neoclLsical production tictOChnology, m1aY be written as 

i m r(t,k) (4.5) 

where 1.) lr,< and whereand ), iTis earnings ald t is time.
TIMhus we ma' write the cost Ot instantane,'us investment at level 
k = I to be 

C = CM (4.6) 

where (()) = () and C', C" > 0.Now a welfare maximizing firm 
takes into account (I), (2) anil the discount rate of earnings, r,in 
arriving at its original investment path, 1(), which is given by the 
Ller condition 

ir0O,k) = rC'(i) - C"(l)1 (4.7) 
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Table 4.8 
Total Investment Undertaken, by Firms between 11180 and 1982 

(lak R0; 

Investment as 

Number of Mean Proportion of Past 
Firm, Investing hwcntment Ws) Capital Stock 

ALL FIRMS 64 8,258.6) 0.18 
Bank Boi rowers -1 7,229.(0 1.23 
Nonborr wers 76 30;.0) ().15 

INVESTING FIRMS 604 15,857.81 0.33 
Bank i3orrowvers 37 20,022 17 0.27 
Nonborrowers 27 10,150.1(1) 0.42 

(Eisner and Strotz 1903, Lucas, 1967). Assuming relative prices to 
be constallt this implies a flexible accelerator model of investment: 

(t) = 3k - k(I)l (4.8) 

with k* satisfying ;(k*) = rC'()) and 

13/ -2I- \""-
2 no(k*-)/C"(i)) (4.9) 

The effecl of credit rationing is that firms perceive the opportunity 
cost of capital to have increased, so that earnings are discounted at a 
higher rate.Thus rationed firms will exhibit higher marginal piod ucts 
of capital. Also, the' will be slow to adjust their capital stock to the 
desired level, that is., /Idr < ). This is the cost effect of rationing that 
restLIts from government intervention illthe capital market. 

To incorporate the liquidity effect we ilivoke the large body of 
literature on productivity changes. It .]o\vs that smnall firms have 
lower capital output ratios than large firms, which enables them to 
have a larger investable surplus that is reinvested in the business. 
(The impolrtanlce (itliquidit' in detern-ining investment also appears 
in the context of dcveloped countries, see for instInce, Meyer and 

Kuh, 1958; Li ntner, 1967; and I land, I 1968.) Such liquidity is vital in 
the investment decisions of firms whose credit is severely rationed 
oi the official market. Thus we argue that firms with little or no 
access to the formal capital market invest all current profits, so that 
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1(t) = C-1lir(t)l (4.10) 

If the firm is severely rationed, it behaves according to equation
4.10, otherwise according to equation 4.8. 

The Empirical Model 
Given the the0retical traniework above, empirically examining
McKininon's argument a moua1ntS to t'stirg which of1 the two sets of
variables, those corresponding to the fex ible accelerator or the 
profit model, expla ins the behavior tf ti rms with unequal access to 
the capital market. The empirical model is 

I, = [3((Q. - k, ,) ± r L/, (4.11) 

where Q, is expected output, (XQ, is desired capital stock, and LIt is 
the error term. 

Equation 4.11 is estimaled for borrowers, nonb rrowers, and all
firms taken together. The equaltihi is restricted to test which of the 
components are statistical v sign ificalt in e'\plai nig investment. 

It was noted earlier that not all firms in ,)ur sample undertake 
investment. The stdtistical model describing this situation is given by 

Y = fX - t 1,, if RI IS , otherwise Y (1 (4.12) 

This is the case of I censored l mirmIal regression model, and the
 
appropriate proced uri.e 
 is to use Tobbit maximum likelihood (Tobin,
1958; Goldberger, 190-1; Niaddald, 1983), as we have done. 

The results are reported in table -I.L. Four null hy'potheses pre­
sented in the secoid haf of tlihe table, are tested with likelihood 
ratio tests. The h'p tests1 IIIll thesis ti t the appropriateness of the 
mnodel underlving eqution -1.11 over the full sample of 119 firms. 
It is rejected at the I'; level. h'e ntalllVpothliesis I/I, is also rejected
at the I'; level, which implies that the model is appropriate for 
borrowers aid nojborrowers separately. The null hypotthesis I1,,
which states that tlIe accelerdt(r model is irre'leva t, is strongly
rejected for biorroWvers bait is reje,cted onI' at the 10'; level for non­
borrowers. The, null hypothesis 11i, that notprofits do matter, is 
accepted for borrowers bt rejected at the 5',; level for nonborrow­
ers. 'Ihis scheme of tests indicates that for our sample of firms the
accelerator model is indeed the appropriate investment model for 
the borrowing firms. For the nonborrowers firms, however, past
profits seem to explain investment decisions better. 
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Table 4.9 
Tobit Maximum Likelihood Estimates on the Coefficients Determining
 

Firms' Investment Decisions
 

Borrowers Nonborro'vers 

Output (cp) 0.054 0.013 
(0.021 )' (0.057) 

Past Capital (/1) -0.458 -0.215 
(0.168)' (0.108)' 

Past Profits (07) -0.015 0.018 
(0.014) (O.O0)Y 

Constant 7,457.27 -5,441.84 
(4,402. 167)" (2,938.358)" 

N 43 76 

LIKELIHOOD RATIO TESTS 
Restrictions Imposed Restrictions Imposed 
oilBorrowers Only oil Nonborrowers Only 

-,= aJ = 13 = ( 12.92' 9.78' 
t1I,= a13 = / = 0 11.30' 6.20" 
II03 = = 0 3.96 7.53" 

Constraints imposed on all firms (N = 119) 
si nmuta n(ouslv 

[I114 = a]3 = P3= = 0 15.70 

Notes: Standard errors are in parentheses; superscript a, 1, and c impily significance 
at 107',5'1,and I' levels, respectively. 

The value of "beta" for borrowing firms is nearly twice that of 
nonborrowers firms, suggesting that the former find it easier to 
adjust to their desired capital stock because financial backing by 
banks smoothes out investment transactions. Further, the values of 
"alpha," which are 0.109 and 0.061 for borrowing and nonberrow­
ing firms, indicate a higher desired capital output ratio for the 
borrowing ones. 

A Switching Regression Model 
A drawback of the investment model of equation 4.11 and the previ­
ous test procedure is that it does not take into account the rich 
information regarding the determinants of a firm's ability to borrow 
from banks. A more satisfactory approach that incorporates infor­
mation on the bank's ler.ding decision, and then examines differ­
ences ininvestment behavior is the two-stage switching regressions 

http:5,441.84
http:7,457.27


76 Enlrepreneurs and Markets in Early Industrialization 

model with endogenous switching (Goldfeld and Quandt, 1973; 
Lee, 1978; Trost, 1977; Maddala and Nelson, 1975). Tile two regimes
describing the investment behavior of borrowing and non-borrow­
ing firms respectively are 

Y, = [3 XI, + LI, iff yZ. > LI, (4.13) 

and 

Y, = f2X,, + LI2, iff yZ, < LI, (4.14) 

Here, the U,are assumed to be correlated with UI1, and U,,, and 
this is what makes possible the endogenous switching in the model. 
We define a dummy variable /, such that 

1: 1 , if yZ, > LI,, otherw'ise I, - 0 (4.15) 

Equatioa 4.15 is the criterion function that yields tle regimes shown 
in equations 4.13 and 4.14. 

We normalize var (I,) = I and assume that L,, U,, and U, have 
a trivariate normn;;1 distribution with mean zero and covariance 
matrix 

C,"1"2 "12 I= ( a 2 ("-Y,, (4.16) 

L(131, f, a2, T2, (T,,, a,,) = 

[J.Q: g(y, - /, X,,, L,)dul '[Jj fli, - /.X 2i, ~U)duj'' (4.17) 

E(LI, IU, _ /Z,) = E(a,,Ui I LI < yZ,) =-a,, qb(yZ,) (4.18) 

and 

E(Ui I LIi 7Z,) = E(a1,,L1 I U, > y7Z) = a,, 1 - (I)(YZ,) (4.19) 

We define WI, = p(yZj)/ (yZ) and Wj = (p(yZ,)lI - $(yZ,)I 
and this enables us to write equations 4.13 and 4.14 as 
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Y= 31X1, - ChWli + ell for It = 1 (4.20) 

and 

Y= P2X2i- 2 W2 + e21 for It= 0 (4.21) 

where the residuals 

El, = Li,+a1 ,,Wi (4.22) 

and 

E.), L1.21 (4.23)+02. W , 

The two-stage procedure for estimating equations 4.20 and 4.21 is 
to first estimate equation 4.15 using probit maxinmm likelihood 
(which we have already done in the section on determining a firm's 
creditworthiness). This enables us to estimate tile Mill's rations, Wi, 
and W,, involving 0 and (1),the distribution and density functions 
of the standard normal. Ordinary least-squares may then be used 
to estimate 4.20 and -1.21. Using this procedtire we obtain the results 
reported in table 4. 10. 

The results are broadly in agreenlent with those of table 4.9. 
Tile coefficients on tile accelerator model are statistically significant 
for the borrowers but not for tile nonborrowers. As before, tile coef­
ficient on profits is highly significant for the nonborrowers; for the 
borrowers, however, it is insignificant. Also the relative \'alues of 
"beta" for tile two groups are similar to those of table 4.10. We have 
additional in formation regarding variables that influence firms' 
investment decisions. Anmong both borrowers and nonborrowers, 
thresher manufacturers invest more than others-a reflection of tile 
growing demand for threshers in Pakistan's changing agriculture 

Direct Evidence on Capital Utilization 

Before concluding our discussion we present additional direct evi­
dence on tile pattern of capital utilization by firms with unequal 
access to the capital market. The evidence is presented in order to 
examine the following implications of McKinnon's argument: 



78 Entrepreneurs and Markets in -arly Industrialization 

Fable 4.10
 
All Firms' Investment Decisions: Two-Stage Switching Regressions Model
 

(dependent variable: investment, in Pak Rs)
 

Borrowers Nonborrowers 
(I = 1) (1 = ()
 

Value of Output (UXI) 0.039 0.017
 
(0.(111), (0.019)


Value Of Past Capital Stock (13) -0.308 
 -0.170 
(0.201)" (0.213)

IProfi)s (01) 0.021 0.093 
(0.31-1) (0.014)'
 

Previous Years in Business (, ) 2,211.000 621.12L)
 
(,188.210) (423.540)


Entrepreneurs' Edu'Cation (AI) -7,342.11)0 
 638.267 
(4,387.300)' (501.239)


Thresher DV (A.,) 
 1,298.13) 1-l,I))2.260 
( 11.170)' (7,522.200)


Small "Town DV (A. 8,719.000 23.438
 
(3,719.0111) (3,638.310)


Mills Ratio (() 12,4)0.0(0) -2,9509.5 I
 
(7,317.01)0) (1,141.0010)


Constant 
 -10,5()2.000) -5,930.900( 
(58,748) (1,023.110)

R (.-132 O.111 
N .13 70}
 
Note: Stanhd, rd erirs ,rare i,p,lrvtLhess; s'r1I)rsc'rilt ,),1.,011d Ci inply 1i , 5'., 1Id 
I evIls 0t1 gn iit t rtespet ly. 

1.Firms that are sucessful in borrowing in the "formal" capi­
tal market will hatV larger capital-labor ratios than firms 
that are not successfuIl (nonborro'wers). 

2. Borrowing firms are likely to have a larger proposition of 
sophisticated, imported machinery Ihan nonborrowers firms, 
since lending by banks is closely tied to import licensing. 

3. To the extent that there is excess capacity in plants, borrow­
ing firms a 'ikely to haIvt more of it than nonborrowing 
firms. 

T-tests on the three statements are reported in table 4.11. 

http:1,298.13
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Table 4.11 
T Tests for Determining Differences in Capilal Utilization 

by Borrowing and Nonborrowing Firms 

Nonborrowers (N = 76) Borrowers (N = 43) 

Mean (SI)) Mean (SI)) TFvalue Prob > (T) 

Capital-Labor 
Ratio 9,030.00 (9(190. 1)) 12,307.04 (11,830.94) -2.1144 .00)64 

Ratio of 
"Sophisticated" 
toT'Ihta Capital I0.076 (0.141) 0.097 (0.121) -0.6546 0.5140 

CapICity 
Utilization 
Inde\ 74.21 (18.76) 86i.62 (15.30) -3.697 0.0003 

Not': T valte's are tA.tiM ,Ii VIhln W IMhattestS sliO gNi)tlIp virlbles are equa l. 

Regarding tile avera,ge capital-labor ratio, the tests reveal that 
borrowing firms have, on average, higher capital per unit of labgr. 
I lowevel, tht difftlerence bet weeL the proportion of sophisticated 
capital Ised V tw o griups o' firns is insignificant. 'his may, 
in part, be en accol1it ,tOhc nltLI' of the technology used, which 
may a1o1W limit A'd s'Ubstitution betIweI sophisticated and tradi­
tional machinery in the prOductiol process. For example, the task 
of furnaces for casting heavNy parts cannot be dMne with other, less 
sophisticated machintcry (though firms mav. of course, subcontract 
casting). Importaltlly, howev.r, as ta ble -.2 shows, the overall inci­
deuce of imports, even of the large sopT histicatecIl machinery, is rela­
tively small in the intlustry. 

The p'rform ,ne regarding ca icity utilization is contrary to 
what is stated in item 3, above: borrowng firms, on average, report 
greater c,:pai.ity utilization than nonborrowing ones. This may 
partly b.e explained in terms of our definition and measure of excess 
capacity. In the interviews, managers were asked how much their 
firms actually produced, then how much they thought could be 
produced by the existing plants if there were no constraints oil raw 
materials and demand. A capacity utilization index (CUI) was then 
calculated as 

http:11,830.94
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Actual Output
CUI tential OuLItput x 100 (4.24) 

This index may also be interpreted as reflectin. the pert-ived firm
"efficiency" ofown,.:s alnd/or managers. TIhus higher values of the 
CUI indicAt that Iev believe they Ire "efficient," an tIhus expend 
greater energy a111d are ltV re su'cCe,'Jful inhnhOiOwilng ill the Mod ern­
sector capital markets. 

VVIv di in't the bank miaage,rs tl, the C)UI as a guide in d ecid­
ilg who to lend to? (Nte tethat tile (UlI was not illcluded as an11exoge­
nouIs variable n the bank's, slectin l uncltii in discussed in the 
previ'ts secti l.) lhiS isisbecause ban1k mangdgCTers stLIa li,\o i not place
lluch faith in lilt owlners' or ianall1gLts' o t-trceptiolls t their "ef-pe\'It 


ficienCy." InOrIT1 whetllr 0t
ll it ti mana0eTrs' ptCption their 
''efficiency," are, d I',sOb ,iIprO\iinti0II ot Crtditworlhiness, we 
correlited firmns' etlilated probalhilitv ot suocess (reported in the 
previoLus sectioll) With til (LI. For outir samlef firls tihe value 
Of Hittlr'ci liiorrel itLtitn! is I).lJ'tQ, whiih is ]ow. 

Th' tevidence we have reported is tlhcrtir partially conl­ld 'unv 
sistent with IhK,hvp ilht's implied in MclKinniun's view of tlhe 
w\orking (it cipitil u,irkt,ts ill devtlIi'ling counii1tries. Borrowing 
tns ill\'( t itire, and iMore cpitil-intensive,. I lowever, sucess 
in borriiwing i Intll ,initicintlv corrtlated with idle capacity so 
thI, at liv capital utilization, that areleast this crit, rion 01 firms 
succetssful il bUrTOwing tiim banks ar' ilot wasteful it capital. 

Surnmary and Conclusions 

The principal Oibjective in this chapter was to investigate the differ­
ence in inhvestiIment behaviiir if firms with u nequaI access to the 
capital markets. W- defi ned capitl stock ill terms of the value of 
machinery owned bv the firm, and observed that a considerably 
greater proipoirtion of tihe eluipnlent owned by large firmns was 
expensive and soIphisticated comp'ared to thait owned by small 
firms. Further, tile market for seconldhantt ildchinerv was fairly 
active anld many firms ma nuftactutred their own machinery. Most 
firms used locaIV made machinery of a rela i velY recent vintage, 
niamely, the 1970s. Regarding the distribution Of asseLts, We observed 
that 66'/( tf the firms employing It) workers or less owned 35% of 
tle assets, while 33'/, of the large firms employing 11 or more work­

, 
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ers owned 65% of the assets. Part of the explanation for this distribu­
tion is the unequal access to capital markets. Small firms are 
severely rationed in the "formal" capital market and rely on infor­
mal sources, such as the "committee" or "chit" .-ystem, or on their 
past profits for investment. This is because bankers in the "formal" 
market attach greater risk to lending to such firms. 

We examined the theory of credit rationing and related it to 
the observed behavior of bankers in determining a firm's credit­
worthiness. We noted that, in the absence of complete information, 
bankers attached importance to such observable eatutres of firms 
as past capital stock and profits, entrepreneurs' education and 
bradri, and product specialization. 

The analhsi Of investment decisions of small and large firms 
reveals that, even though small firms are severely rationed in tile 
"formal," subsidized, credit market, their ilvestment performance 
does not appear to be seriousl\, affected compared to that of large 
firms. Smail firi .s, with potentiallV sonnd investment an1d grovth 
plans, are able to obtain finach ing in the infoirma market. This may 
be due to infformal intermediaries (who work particularly well with 
such firms) successfully spotting the creditworthiness of potentially 
profitable firms on tile basis of their intimate informal contacts. 
Nevertheless, as we havIe seen, borrowing in the informal market 
is expensive compared to the subsidited formal market, forcing 
managers of small firms to dem, nsthate higher returns to capital 
than large firms in order to succeed in borrowing. This may result 
in some small firms being; unablh to borrow, even1 though they are 
as efficient in using capital as the large firms that borrow in the 
subsidized fotrmal market. Mor,, over, the small firms, having to 
obtain higher yields on borrowed capital, use capital more effi­
ciently than the large ones. 

Indeed, the direct evid,'nce on :apital utilization indices--such 
as the capital-labor ratio--'.ends support to the v'iew that the "fa­
vored" large firms, with easy access to subsidized capital, may be 
overcapitalized and thus may be iefficient users of scarce capital. 

The analysis provided in this chapter underscores the impor­
tance ot astute financial intermediation in spotting smail firms with 
growth potential. Financial reforms that strengthen such intermedi­
ation by providing the right incentives to bank managers and by 
encouraging private sector intermediaries are therefore likely to 
contribute to improving the economy-wide returns to scarce capital 
in developing Countries. 



Chapter 5 

Production:
 
Explaining Efficiency
 

Why are some firms better at using their resources to produce 
greater output per unit of input-and therefore greater profits­
compared to others? Discussion of this questiOn is crucial to our 
understanding of the behavior of firms: It explains how firms allo­
cate resources, given the nature of input markets that they face, to 
achieve production efficiency. It contributes to our u nlerstanding 
of the shortcuts and ingenuities used by firms, when they face mar­
ket imperfections, to renia in competitive. Bly providing concrete evi­
dence and subjecting it to rigorous statistical tests, it enables us to 
comment on important policy-related issues of industrial location 
and firm size. 

We can now ollect important features of different factor mar­
kets discussed tihe previous chapters to see how they affect effi­
ciency. For i-.-;t ,ce, in chapter 2, entrepreneurial background was 
argued t,., be im;.ortant in explaining firms' performance. In this 
cIapt{,; we identily entrepreneurial features that contribute to firms' 
production efficiency. Similarly, the evolution and choice of the 
skilled mix of labor dis( 1Iss.d in chapter 3 can now be introduced 
directly into the firms' production functions to see how features of 
the labor market influence the firms' success. Moreover, attributes 
of machinery, identified in chapter 4, enable us to specify the tech­
nology used by the firm. We now directly examine how the choice 
of technology influences firms' efficiency. Imperfections in the capi­
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tal market that enab>. some firms to acquire capital easily and more 
cheaply compa red to others will also be incorpOrated in to tile direct 
analysis of prod uct ion efficiency ill this chpter. 

Ihere are additional important determinants of efficiencyv that 
will be analved is t~ris chapter t)ne relates to the optimafl site of the 
firm. It is otIlen argued, for ill'nsta'ce, that sm11,ll firms are nor e fficient 
in prOductici1 compared to tih lart e tirrms, partictularly in the devel-
Opi ig c utllntrit, Where 1,11-g, tilIW rsce~ive gTllernnle, nt scubSidics that 
IreLLICe incentive' to allocte resou ite' , efficitlx'. We coastr'ict appro­
pilate maureM s Ott firl ',i/e, to)'amline this iesiCs.h'poth A,,nother 
determinant of t ficiAInV id argued to he loctLIion. Fir, located in 
towns that hoIe ,llted industry IiV ejlIoy e\ternalities that result 
in greatCr etfici,',,. utr rmile Of firm low,ated in towns with differ­
ent iinduistriil ,p-ciali/,tion. enable, us to draw useful lclusions 
abouit locational advantag t.\ eful wIV to Otlnite tile discussion
is to goi'lp together firms bv product ,pecialittion t. allow for tech­

nological differetnce ',r firsiI. WC alSO introd I rocltict .pecial­
i/ation diretly intotoI t ill mIW'I . of oIdIctitn efficiency toICoILnenII t 
oil it is *Ideterlirninant of lirms elicienLV. 

The chapter is Organi/tCd as iolhow': The first sectioIn prL'sents 
the broad treldS of th 1,nne1i10r in % hich fiills use their scarce 

,resources It suigisith t IC,,, nee,lrdi itrgfrs' efficiencV that 
are subjected r io tric0 Vina il tihe ne\t sectiol.to C0i 
Ill the se'old sct'Cion, it is slhown that to ca',rry oit a rigOlol anah'­
sis, the aprioriaIte pocedur is t the trans;tlg productiolsp~ecificatlion., Ihis enalbleus t clculaie retll to the scale of 

firms' Operations anti to c\plore tile natlure of the proLtuction proi­
cess inlerl s of input sililiis. I lVptIOheses relatedillsulbl-fiitioin 
to tile irtrn Of teclluloIi' Wsed bv firirs ire lso, e\plored in this 
sectiol. The detailed a1nlY'is Of stros, inluencing pioduItctiol effi­
cien cy is presented in tire third set~ion. A summary of imponrtant 
findilgs is giVen in ite final s'ction. 

Production and Factor Proportions 

We begin tile discussion of til efficiency with which scarce 
resources are used by the firms in Our sample by presenting some 
broad ani rat her si imple ineastures Of thte ,'ariables in question. 
These are the ratios of capital to oltptl, if capitl to labor, and of 
oulpu~t to labor. They indicate the productiVity Of capital and labor, 
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on the one hand, and the capital intensity of the technology used 
in the production process, on the other. 

We make comparisons across firns differentiated by criteria 

such as product specialization, location, firm size, formal sector reg­

istration, and so torth. The objective is to identify characteristics 

that explain difIferences in firm efficiency. Policies can then be sug­

gested for addressing these characteristics and removing tile con­

straints that lead to inefficiency. 

Product Specialization 
Trhe relative imptortance ot product specialization in the industry 
can be seen by e' a mining tile mean Values of a dozenl important 
economic variables for each group (see tables 5. Ia and 5.1 b). 

Although thresher manuLfacti ring is the most widespread activ­

ity, it is the sugarcane crusher and chaff cutter manufactu ring firms 

that have the highest mean valIes of OtIput, wage bill, anid gross 

profits. They also OVn the most machi nerv and en 'ip)oV, on average, 

the largest nu mber of workers per firm (17.11). Entrepreneurs who 

manage or own these firms report the highest numbers of years in 

business. Most of these firms are based in Faisalabad. They report 

good business prospects, partly accounted for by the new electri­

cally driven fodder cutters which are in great demand on the farm 

because they help reduce the tile spent on this important chore, 
namely cutting fodder to feed livestock. 

Child and Keneda (1975) studied tile industry with data col­
lected in 1970. They report that nearly 350 firms in tile industry 

manufactured tubewell engines, virtually under boom conditions. 

This appears to have changed now. The number of firms manufac­

turing these engines is less than 1() while those producing other 

agric,';,iral implements number almost 514 (Agricultural Machin­

ery i- :;on Census, 982). Tubewell engine manufacturers that we 

interviewed complairied of inadequate demand for di,,sel engines. 

The reasons for this are tile rising costs of diesel fuel, increased 

electrification of rural areas (so that farners have switched over to 

electric motors), and, more recently, the import of high-speed light 

diesel engines from China. While tile demand for diesel engines 
was declining, tile demand for other machinery, especially tractor­

driven implements such as threshers, seed and fertilizer drills, and 

ploughs was on tile increase. 
Some important productivity comparisons and other factor 

proportions are reported in table 5.1c. Labor productivity is highest 

among firms manufacturing drills and ploughs, the capital-output 
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Table 5.1a 
Mean Values of Important Economic Variables, by Product Group 

Raw Material 
& Other 

Vale of Iltermed iarv allue Gross No. of
Output Costs Added Wage Bill Profits Firms 

FIRMS MANUFACTURIN(;:
Ireshers Rs 1,268,400 lR's 902,311 Rs 300,010 Rs 88,9h2 Rs 217,05 46
Tubewells .15 ,)21 311,770 1-10,1:1() -10,328 99,824 25"'roIlevs 31,730 21 :;,7311 1() 1,0001 3-1,938 06,0162 14Drills & I'loughs 44-) h11 337,57) 112,1(1)()) 32,856 7L),238 16 
Suga rca ne 

Crushers & 
Cha ft Cu (ters Rs 1,321,2001 Rs 1)- , )Ill Rs13'910,2)1 Rs 121,070 Rs 248,220 18AI.LLFIRMS Rs 881,'311 Rs 0:,h4811 \'-,23 1,05 Rs 6L6,530 Ks 160,500 119 

Table 5.1b
 
Mean \'ltcs ot Important 'omlll VariaLbles, by Product (;roup


(c'ontinuted)
 

l'lJil Skilled-
ValLo Emply- SkiLl Usilled oVrker Years in 

MachinerY men)11t Workers Wrkers tsaV, BLSilless
 
FIRMS MANUFACTURIN(:

Threshers [N 1)9,0(i) 1.122 7.71) 5.178 Rs 752.56 .5.478
Tubewells /8Q,11( 6.440 .WO4i) 1.41)(1 841.07 11.50
Trolleys 39,5 1,5 5,38 3.384 2.0) 7o,5.37 5.385
Drills & lIoughs 2L),710 5.125 .1.313 (0.510) 09.5.13 7.250 
Sulgarcane
 

Crushers &
 
Chaff Culters Rs I9-1,9140 17.111 13.73) 3.222 Rs 740.67 22.500ALL. FIRMS Rs 94,820 101.689 7.125 3.420 Rs 785.36 9.319 



ratio is also; the highest among these firms. Thus this simple crite­
rion indicates that these firms are the most "efficient" users of capi­
tal. Indeed, as indicated by tile capital-labor ratios reported in table 
5.1.c, firms illthis product group are also the most "efficient" in 
terms of employment generated per unit of capital. 

Both tubewell and sugarcane crusher manu facturing firms have 
high capital-labor and low capital-output ratios compared to tile 
rest of the firms, although their labor productivity is also relatively 
higher. These firms have been in business tile longest of all firms 
in tile industry and have acquireu large stocks of capital in tile form 
of plant machinery. Thus the evidence suggests that the older firms, 
which manufactuiC tubewells and sugartcane crushers, have large 
capitI stocks adi this resulIts in higher labor produoct ivity. Note that 
thresher manufactlring firms, which constitute the largest group in 
tile istr\, fall in the middle wihen coin pa red to others with 
respect to productivity as \veIl as calpital-labor ratio. 

Industrial Location
 
An important featore of tile industry noted by Child and Kenada
 
and in other studies (l)irectorate of Industries Surve', 1978/79;
 
World Bank Surve, IQ')78) is its concentration in a few towns in the
 
l'unjab. ()ur survev confirms this. Most firms are located in town';
 
such as Sialkit, jranwa la, Faisa labad, .Miltan, Lahore,
Daska, ;t, 
and M ianichani. The reaslis for tilconcentral tion fr'equently men­
tioned by in trepreneu rs are historical c mcenltration of ma nu factur­

ing skills, ais in l)aska; ctIcenl tration of manufacturers who i­
grated frol agricultural machinery manulacturing centers in Batala 
(India), as in Faisalabad and Mia nchan no; and access to raw mate­
rial, as in Miichannu, (uiran waIa and Daska. (For a discussion Of 
these towns' characteristics see chapter I.) 

Mean vall ies of important -cLnlic Variables and factor pro­

portions by location for all fitris are reported illtables 5.2a through 
5.2c. Note that, as pointed out in chapter 1,there is some overlap­
ping of Iocation specificitv and priodIIct specialization. Firms in 
Mianchaniui report VaLues of output, employment, and machinery 
that are considerably higher than for others. Firms in this towin 
specialize in threshers, trolleys, and other tractor-driven imple­
ments, and to that extent reflect the high values reported in tile 
discussion of product specialization. Firms in Gujranwala-Sialkot 
are next, while firms in Faisalabad and l)aska report fairly low 
imea n \,allues of output. The evidence for Faisalabad is s.rprising 
since most sugarcane and chaff cutter firms are located there, and 
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Table 5.1c
Productivity and Fia t i Prop rtios, b v liduct G roup 

Y/1, Y/ ,+ KI, sKL It K/SkI. K/IUSR 1. 
FIRMS MANUFACTURING: 

Threshers 21,62 .08 3.{09 7,06I.Lu8 f.35 12,742.47 16,55o.69 
Tubewells 21,702.42 1.57 13,830.90 0.78 17,680.56 03,650.00 
Trollevs 18,718.40 2.713 7,131.17 (.63 I ,09(.83 1,757*.5 
[)rills& Ploughs 21,84.90l),- 3.77 5,7L)2.5 t) 0.88 o,588.91 71,432.0(0 
SLga rcin 

Crushers &
 
C'haff Cuttetrs 21, ;83.28 1.89 11,393.34 
 (.801 14,187.77 00,540.37 

ALl. FIRMS 21,520.11 2.13 8,869.97 0.17 13,29".7.1 27,725.15 

%iI\', Ih \IItt't Ntlnlh er WortL'I 
Y/ K VllO A1dt'd Vil,' kiapitai' 
K/I. -Valut- i ( .ipit,II Number it ,\orktr. 

.11.i - Nu ei (iti 'l-killhkdX ,\ikr : Nui btr ot ,Vorkers 
\,uv (a1ii,d tit SkIlIid WmrktrsK!k. - C . \ mllilbcr 

K/Ll~,K - \IIRV h lt,1( ih Mimlter kit Lnskilltd Worktr, 
'Uapital in this table 'Ind otIlth', Ihat fllow is miieasutred as vale of mahlii­
ery onl y. Tiking into account 1ll fited assets, including buildings and land 
areas, the value 01 capital increa-1se> substantiallyh aiid the capita l-ottptlt 
ratio falls to (1.433. We did nt0t use this mesure, lhWiwever, because firms'
resptISt, 10 ItIuestiOs cillontaining land and building vales were nots 
alway\s reliable,. 

Table 5.2a 
NIma Vllt'w nsip ornt Ico)noli Variabes, by ILocationI f Im 

(P.ak R's) 

Raw Ma teriA 
& Other 

City 
\alue of 
Outplt 

Intermediarv 
(C._'osts 

Value 
Adde,d 

Wage 
Bill 

Gross 
Profits N 

Daska 3) 1,570 2{6,3tu) 125, 190 33,349 9)1,8410 2! 
GuijranwaIa-

Sialkot 
Faisalabad 
Multan 
Lahore 
Mianchanni 

1,270,5010 
33),0()) 
515,8t} 
501,671 

2,237,00)0 

912,891 
231,300 
3801,14) 
3"3},961) 

1,748,2301 

357,10 
1017,7(0 
135,751 
141,710 
508,7701 

117,100 
35,01) 
-19,458 
39,457 

1-11,74( 

240,511 
72,o82 
8o,287 

102,250 
307,(21 

21 
21 
20 
18 
21) 

http:27,725.15
http:8,869.97
http:21,520.11
http:00,540.37
http:14,187.77
http:1,393.34
http:o,588.91
http:7,131.17
http:18,718.40
http:03,650.00
http:17,680.56
http:13,830.90
http:21,702.42
http:16,55o.69
http:12,742.47


Table 5.2b
 
Mean Values of Important Economic VariableF, by Location
 

(continued)
 

Iotal Skilled-
Value of Enlpo- Skilled Unskilled Worker Years in 

City Mlachinery mrit Workers Workers Wages Business 

Daska Rs 82,400 o. .13 -1.0m7 L.176 Rs 831.25 10.524 
Gujranwala-

Sialkot 181,880 10.351 13.215 3.(1010 757.51) 22.200 
I'aisalabad 51 )15 (,.sot)3.250 3.55(0 M67.17 5.750 
Multan 3f),135 7.051) 5.810 1.110 822.52 5.150 
Lahore 42,428 5.oo7 4.556 .' I1 8(.21) o.j67 
Mianchannu I's 11(,56)) 21.851) 11.120 10.100(1 Rs 725.11) 5.301) 

they report high values. I lowever, the remaining firms in Faisalabad 
operate on a much smaller scale, pulling down meaI1 v'alues for all 
firms in tile industry. 

The capital-output ratio and labor productivity of firms in La hore 
are tile highest, while firms in l)aska aid ( ranwa la-Sia lkothave 
the highest capital-labor rt,lios. Illboth ti'hese cities tile capitalI-on tput 
ratio is veryv low compared to others, while labor productivity in 
Guiranwala-gialkot is the second highest. Ts e\cept for firms ill 
Lahore, where a relativel, low ca pitaI-labor rat i is accompanied by 
a relatively high capital-labor ratio and labor Iroductivity, there 
appears 1be no clear relatiolship between thesc. v,riabls. It may 
be that th, iahow firmis perform well on these criteria because of the 
complementarit ies tihey en joy with the large enginI. eriing and entre­
preneurial base th.it exist in the city. 

Table 5.2c 
ProductivitY and Factor Iroportions, by L.ocation 

City Y/I. Y/K K/l. K!./I, KISKL, KiLISKI, 

Daska 20,3791.2) 1.52 13,413.0- 11.76 17,t-14.5455,675.68 
Gtjranwala-Sialko t 21,872.17 1.97 11,124.16 11.81 13,757.9-11 61,626.67 
Faisalabad 15,838.2- 2.07 7,33.1) .-18 I5,L)70.77 14,2 i.13 
Multan 19,255.32 3.76 5,125.53 11.82 1,2f1).5 31,421.7-1 
llahore 2-1,))2.Q5 3.34 7,82.S t 0.81)1) 30)4.301 38,223.42 
Mianchalilill 23,28-1.07 3.00) 7,7610.18 0.51 15,24ti.20) 11,78!; 12 

Note: See table 5.1 c for defilitioln of variables. 

http:15,24ti.20
http:7,7610.18
http:23,28-1.07
http:38,223.42
http:2-1,))2.Q5
http:5,125.53
http:19,255.32
http:5,L)70.77
http:61,626.67
http:11,124.16
http:21,872.17
http:55,675.68
http:17,t-14.54
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Other Structural Features
 
In tables 5.3a and -. 3h We pre fnt lirm
p _,torurrance cla"sifieJ by
 
sonme additiOnal teat.trts sRl as, firm's rt'gistration statilll. entrepre­
neUr s Iratlri, and--i ,lhk--tiur)n jiZ (m¢ore ttul,'S on this
 
in the nte\t i,etr11o0n0kt1srtiOu with the intlt-,tries dter rtnerit of
I). 

the, g v'rnlet e,Illd it'bt,hellgsI i1".ik t th to the, iuunil Sector
 
and SO ttiLiktsI (0cIapital cirtIrOnltle
a Le-¢, Ind ra,\\ niaterial. WC
 
obserVe til rthat
niterctd tirrl hiVLe On.tpuit vlnes ntrlv three timeS
 
thle 'rtf r,:<istertit tirri . 'I l ir ik iIt'., ftr total t'iIuI)ItVriet ild
lIIr 

valtiL' (t iIWliniIItIr\ vilt,- itct , 11hatIh' tlnuin-llIhars. Tle
V hi l 

a\'t'rae<lur~O
t/t vii% , - It i. Inis, ttrvHrpiu. ilrmore than it0 work­ens ) i-, nearly *i\ tiliuS :irat tlsinai] iii ill. \,.hiletire< alver,l~.,t 'allu,
 

)t 'liatiirilr erllu Oifl i tutu ilts fltI VJLI
tir, Var4eOf lllt urlitItCV flir ct' I)hfvl 0tU ,' tilll ie.i 1t liii\ t'11. 
t
t totl inl' ti,'h l tV ti%nis it\rue i 'erI"le110r1. t In w f<ill .t11h,11 tirm I ,, h1ii erhli~lt, k, rIV1.;'.tecI-A 

ribo tLicuuu]city ,1 .¢r Cdi l Ivhil, tUliesir inJ 1 1 ltth r raio(, ­

tL'rt'd tiI'r 'I I her capI.ita l-muitrii t I irns repurtiI V,a rltio,. Itiir 
all1t tir1.100 I n I 


both Ili itaIIIl hiihl r )III i\ 


it 1ir 0 itjrs, than -lo-IhtIIIIlntr tiri , hair1ig 
-h r .i1t ti-t it' .\n i t t tl.1Itdilt 

hvtp t hIlki iii h \ IhaIll ri 1tusiLlV th't lte I st .It,II e 7.8d) is
 
ihotn111 111 '11 tt t ri i, \\1LinpaI iin.; titiri c\'. Ii nil\ , large
t\ 

th lll reprt lh i hr Ia1ital-u )itpr it Irtir'. I' lli,ie t.tioi/ that trllo vS,
 
We C',,iline tilt't ' iiu ,on iirn ,iie 
a1i ftctor p.tOpOrtioll. in
 
nnnrle Ji tail.
 

The Size o( Iirmn 
Ill hi'liitTr, i t ,on iitulitrialjatliJi/d iti tl gie tnr indt -deVehruped 

,
tOtLunlrits tilt' i/t, issn1, ILI iLpit 'enitral \'irtrteaso c a place. The i;t 
sniall ti i rni I. Irinit to be mny1. It is agueId that tilt'have 
luiwe- cpltpi ,lI-LIabtr raItio han air,, t[rit ti111. th gine;aIte greater 

eniluhly'ifelut; I they\L' , teter unltl)t linIkat.ee; wvithh tdtptj 
the ti.li c t Olllvl so Ilit tit' iiitillitr .Atttt t thleir irivIe-t­
merits art, iVit Of lart tirmni; that theIlip in1 bigyer than th0,( 
developing it"hiCoii, kil alit ljrO.riate antdtechhnruhoies 
enlar e tit pol ot t0r trprlltri,il talent; ha1t y e\plotinl nexW 
si htlrc', 'It JertiiCti they ihtip ill theLt\pAin'ioil Ot in,rkets antd, 
tiliallY, that t 110i,i Clertiiip[lOVO ,elih 0rciitea,part ru the 
taruiily h1ine, ta il,labu., ILin,arjtLd Capitll (Or capital that 
WvutIld halt' t ul ,in ptio'inaLnth u ni0n':ct,,arv t inl, HtLInable 
aIIllWe ettit'int IIt t li'tOtiit'nhiiiys resnlrues. 

nIplt'e firnis' lO\iiaesun the other hand, art, seIen mainly in 
tkrnl. Of LVtnannlic a' Utiltnt.. I liglher capital-lahor ratius illthe large 
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Table 5.3a 
Mean Values of Important F[conomic Vlriables,
 

bv Selected Firm Characteristics
 
(Pak Rs)
 

Raw' \latCrial 
& Other 

VIlu e Of Intermediarv Value ""age Gross 
Firms Output (,,,tIs Added "ill Profits N 

Registei ed I,809,000 1.11 ,J,4tU .154,1 10 138,L71) 315,14} 21 
Unregistered h,),7L)1) 4S7,75f,) 182,040) 54,o78 127,3tW ) 98 
Non-Lohar 
I-ohar 

831,721) 
L)7( ),20d{ 

,-)2 1'70 2 1 )11,t)3)) 0,034 
-,1t1222,853 82,J8S1Q 

15,u{1)t 
17T,7:,( 

6 
5) 

Small 32t1,080 210,8) 94,870} 33,534 7 312 82 
Large 2,)! 7, 1,11 ),( 1 -07',10() 411440 37-8,: 3 7 

firms are said to rUsult -., a IVlreater in\'estibh, sturplus 0nd thus in 
economic growth. AIso, la1rge firms can supposedlv afford the ex­
pe'nses Of Ieserch and deVeloplent may develop nore appropriate 
tec-n10ologieS for tile dL.ollet iC CCci1ll\'-n,an1d 1my be 11oreV competitive 
in tile export market tlhvi ,nall I I itr. ,1igher inlabor prductivity 
the large firms, it is ,ueCd, i iplies that they ,:an aft{rd to pay higher 
wages in return for beCttcr-train.,d werkers, and in this ,manner con­
tribute to increasing tile country's supply oft skilled manpower. Fi­
nalv, hlrge firmni are pictu red as enjoying econo1mies of scale and thus 
as allowing protdtc'ion It ho\\ er unit costs. I ai.d and Nabi (1984b) 
have examined these ar'gUllments in detail and Conclude that it may 

Table 5.3b
 
Mean Values ot Important [t{loruric Variables,
 

by Selected Firm .liacrteriStics
 
(continued)
 

TO ta! Skilled-
Value of Emplhv- Skilled Unskilled Worker Years in 

Firms M'lachne,'v inert Workers Workers Wag.s Business 

Registered Rs I6,,e81) I"-.0L)5 13.1291) 5.(7 Rs 017.52 12.190 
Unregistered 79,851 8.888 5.838 2.93L) 721.42 8.7104 
Non-Lohar 77,01 9.18 o.35,) 3.17-1 711.43 7.980 
Lohar 119,331 12.1410 8.182 3.760 854.13 10.290 
Small 50,912 5.524 3.891 1.634 703.40 7.609 
Large Rs 192,1{A 22.135 14.295 7.378 Rs 884.22 13.1108 



92 Entreprenletmr, and MarkOLS' II lar v Indusrili/ation 

Table 5.3c
 
Prod uctivity and [actor 'roportions,
 
bv Selected Firm Characteritics
 

Firms 
 /1 k K . Ki./l. K/.KI. K/ l!SKL 
Registered 4-,l) 71. .i7 1!(,3211 I .31 12, )42.27 21,044.09 
LInregistered 21),4 .94 2.28 S,L)82.00 ().66 I3,o72.1 27,159.81
Non-lohar 2 1,8801.71 2.74 7,11)Q3.8 8 ).tf 12,11 1.51 24,30).46
lhar 24,122.L)8 2.4_, ),2 41 0), 14,7)88.)2 31,736.70

Small.) ,))8.! 2.I(L 1)223 . ) 0.70 13,)87.92 31,234.36
l arge 22,L)21.,8, 2.()4 ().()7,077.uL 13,--15. 07 2o,133.88 
Note; See table 7.1c fr LItCjlitill 0)tvtiflbh,. 

not be,particulirlv useftl to see small and large sectors of the econ­
(tiniV1s being ill t petithri sillce thev Share man conmplementari­
ties. Small firms ply ininiportlit role illthi initi,ll phases of devel-
Opllltellt. TheY bot hced teWv neih'kets anid exptid eXistintg oieS,
thus facilitatintg prodltctioln illtlt, large, sector. The're are also tmin,
instaIces Of nllotdirect cOtlupleten ta ji ties, sut,.i the classic caseas 

ot Jpatinese stubch ttactitig whterblV sini 
 titirts cnttract with large
firtits to form 51011Lt p rhlrnc'tiOll prrcess'. (see, ,liipter 6 for similar 
slbcointractilg a rrailge tiients aionlrg ilt., firins we are stldviilg). 

I lere, we first address the ilatp rrta titl of all appropriate 
measure of firm si/e. Discussions of firm sime itnPakistan are utsually
L'Otildtucte'd illterms it t mber (itworkers etlipht wed. This reflects 
tle COlncern with elltiploVlntlt gtineratioti industlv.itl Iliowever, 
giveti tlhat capital is sca'irce, tlile VLIe Of machinerV atid Other fi\ed 
assets cai alsO be a :1sefut itidicator ot Iirti size. This is particularly
true f' illiidustrv tlhati t nphIt r\' capitalI-i titetsiv(e teclnicques of 
produtction, sr that large ttptlt gains, and thus the large share in 
total indItstriaI prod ctiction,malV be obtai tied with relatively greater
increases itncapital stock and little increase ill CIphlment. In such 
a situattitm the tnlphlynilen t criterion will show the firm to be small 
but tile capital lLeasrle will correctly IregiSter it as being large. As 
a measure rf Site, theti, tilvalue of outpu t or' Of viuLe added 
reflects a concern with markett concettration. If all of these measures 
are strongly correlated, then it is immaterial which one is chosen. 
Itl table 5.4, such correlation matrices are given for the industry as 
a whole atid forr each product group separatcly. 

For the industry as I whole, labor, value of output, and value 
added appear to be strongly correlated (in most cases the value of 

http:2o,133.88
http:31,234.36
http:13,)87.92
http:31,736.70
http:24,30).46
http:1,8801.71
http:27,159.81
http:S,L)82.00
http:21,044.09


Table 5.4 
Correlation Matrices: Indicators of F7irm Size 

Total Capital 

Labor Stock 


ALL, FIRMS 
Total Labor 
Value of Capital Stock 
Value of Output 
Value Added 

Tt-lRESI IERS 
Total Labor 
Value of1C',aital Stock 
Value Of Output 
V'aluie Added 

Total ILak.,,r 
Value ol ( apital Stock 
Vale of (Ou1tput 
Vlut' ,\dtld 

TRO)I .YS; 
Tltal labor 
Value' Ot C,apithl Stock 
Value ot Otutput 
V,aue Added 

DRILS; & I'L.OUG(;t IS 
Total Labor 
ValueC of C'apitd Stock 
Valule ot ()t1tput 
Value Added

SU(;AR(CA'\ CRSI IER 

Total Labor 
Value of Capital Stock 
Value Of Outptut 
Value Added 

Value 
Output Added 

1 
0.966 1 

1 
0.972 1 

1 
0.942 1 

1 
0.754 1 

1 
0.895 1 

1 
0.935 1 

0.475 
0.920 
0.901 

0.371 
0.948 
0.972 

0.t30 
0.848 
0.937 

0.208 
0.259 
0.53 

1 I5 
0.84; 
).t95t) 

0.321 
0.396 

1 
0.232 
0.283 

1 
0.448 
0.558 

1 
0.630 
0.454 

I 
0.521 
0.632 

& ('1 IAF' CUIIER'S 

0.640 
1.795 0.79.5 
0.9 14 01.914 

the correlation coefficient is close to I). Labor and value of capital, 
on the other hand, have a correlation coefficient that ranges between 
0.259 and 0.7)5. Thus we conclude that while labor and value added 
are reasonable substitutes for measuring size, capital stock is not. 
In the discussion which follows we use both number of workers 
(table 5.5a) and value of capital (table 5.5b) as measures of size. 



Table 5.5a 
Factor Productivities and Capital-Labor Ratio,
 

by Firm Size in Terms of Employment

(Pak Rs I,000)
 

Number of 
Employees Y/I. Y/K K/I, N 
0-2 20.329 4.844 13.439 7 
3-5 19.440 4.802 9.572 37 
6-10 18.097 4.)8 ) 8.326 35 
11-15 21.908 3.582 10.194 15
16-20 20.459 3.831 8.397 12 
21-30 19.513 1.877 18.491 5 
31-4(0 26.793 6.762 4.299 3 
41-50 23.221 5.452 5.293 3 
51-60 30.000 6.122 4.981 1
 
61-70 28.147 14.500 1.941 1 
Note: See table 5.1c for definition of variables. 

Table 5.5b 
Factor ProductiVitieC and Capital-l.abo0 Ratio, 

by Firm Siue in Terms of Machinery Valte 
(Wak IRsI,00)(l) 

Value ot
 
Machinery V/I. V/K K/I. 
 N 
0-10 I(.7o5 I1.040 1.696 19 
11-2) 13.()L4 -1.87) 3.197 7 
21-50 19.940 -1.022 6.895 29 
51-100 20.270 2.251 10.996 31 
101-200 23.387 3.733 11.058 17 
201-500 22.705 1.782 1).257 15 
> 500 15.650 0.318 49.228 1 
Note: See table 5.1 c for definition of variables. 
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Table 5.5a shows that labor productivity increases with employ­
ment, while capital-output ratio appears to fall at first and then 
rises with emplo'nment. Capital-labor ratio, however, falls with 
employment size. Thus large firms employ more capital per unit of 
labor, which raises the capital output ratio and does not appear to 
adversely affect labor productivity. 

In table 5.5b we present factor pi oductivity and proportions by 
firm size, measured in terms of value of capital stock. Labor produc­
tivity over the range of capital stock moves very little, lying between 
Rs 1,50) and Rs 2,300 for the mot part. Capi[al-Output ratio, how­
ever, declines with size while capital-labor ratio increases. T'us 
firms that are large in terms of vale of capital stock tend to have 
higher capital-labor ratios along with low capital-output ratios, but 
do not appear to have coC lidlerab1 v lower labor productivity com­
pared to small firms. 

The evidence presented above shows that whether or not small 
firms are seen to Use 111010 labor-intelns;ive techniques and have 
higher capital-output ratios depends very much on how firm size 
is leasured. If empovmenIt size is the criterion, the evidence is 
weak that snwall firns show such trends. I lowever, when value of 
capital stock is used as til measure o size, slall firms reflect such 
factor prod uctivity and intensities. 

The Translog Production Function 

In the previous discussion firm efficiency was rather loosely 
defined. We can make the concept of efficiency fairly rigorous by 
using sophisticated analvtical procedutires. This will enable us to 
isolate the impact on efficiency of several firm characteristics. To 
proceed with this analysis we introduce the concept of the produc­
tion function, which siniplvVexpresses a mathematical relationship 
between inputs and firm's output. Production fu,nctios may take 
many forms, the most commonly used being the Cobb-Dlouglas 
production function. I lowever, this form imposes many a priori 
restrictions on tile relationship between inputs used by the firm. 
These amount to restrictions on the underlying production technol­
ogy (see, for instance, Christensen, Jorgensen, and Lau, 1971; Brend t 
and Christensen, 1973, 1974). Avoiding this problem, we work with 
the more general translog prodctichon function consisting of three 
factors: skilled, I, and unskilled, L,, labor, and capital, K. (These 
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variables have already been discussed in detail in chapters 3 and 
4.) Inl this case, the production function may be written as 

log V a + a.,log L,, + a log L, + a log K 
+ /1,I log (L,,)2 + /-.. Ilog (L. log (K)2 

+ ,,.(IogL,,)(lg 1) + A,,, (log l.,)(Iog k) 
+ fl.k(log lIjlog- ) (5.1) 

where V is value added and a and 13 are tile parameters to be esti­
mated. Coefficients A,.. ,..and [3 and those on the interaction 
terms provide infolrma ion on the curvature of the production fu nc­
tion and the substitution possibilities between inputs. If these are
 
statkticallv insignificant, t he tra nslog production fuIrnction consists
 
only of the first rour terms and reduces to the Cobb-Douglas pro­
duction function.
 

We can test whether the production fulnction is homot hetic and
 
homogenous (i.e., displays constant 
 return tc scale). The former
 
requires tle restlrictior, Isee origi nalI on the tra nslog production
 
fhunction, while the latter reqirires an 
additional restriction, Isee orig­
inal]. We test these restriction using the well-known log likelihood
 
ration tests. The results are reported in table 5.0. The restriction of 
homotheticitv is accepted at th e I level of sign ificanrice, as is the 
costilant return to scale restrictioa. Nex\t we test whether the trais­
log producti)n funiction collapses to the (iobb-lDouglas form by
imposirg the restriction tlha all coefficients other thanii the fir't four 
in equation 7i.1 Ire ilnsigr ifica ently differrilt from zero. This restric­
tion is rejected at tile I; level. The estimalted parameters of tile 
tra nslog prod uc iol; ttllCtiol, restricted to be honit1hetic a11d d is­
playing Cortalllat retLrrs to scale, are reported in table 5.7. This is 
the basic production nction we in our thefur thaI use analysis of 
determinants of a firm's technical efficiency. 

Factors Explaining Firms' Efficiency 

Two kinds of efficiency may be distinguished: allocative and techni­
cal. The former refer!; to whether or not firms equate marginal prod­
ucts with input prices, that is, to where on their production possibil­
ity frontier thev he in relatiOn to the given input price ratio. We 
have dealt with this issue in a separate paper (Nabi, 19 84a), where 
we report that firms, by and large, do maximize profits given the 



Table 5.6
 
'est of l'roducL t ii Function for t lomotheticitv
 

and Constant Return to Scale 

Test Unrestri-te,d 
I h lo( -

Ihticity 

Constant 
Return to 

Scale 
Cobb-

Douglas 

Cobb-
Douglas 

CR!D 

No. of restrictions 2 3 0 8 
Chi-square critical 

level (. 1) Q.21 1.35 16.81 I1.35 

Log likelihood 
Log likelihood ratio 

1)10.934 
-

-)10.408 
1.052 

910.290 
'.288 

Q00.01 1 
21.806 

890.324 
41.22 

Table 5.7 
Translog Production Function 

(dependent variable: log VAIUF ADI)FD) 

ULnret ricted Restricted 

Constant 7.53) 0.38o 
(1.488)' (1.083)' 
-0.158 -0.184 
(0.251) (0.180) 

( 0.88L) 0.478 
(0.489-)' (0.219)Y 

'4 (.422 0.715 
(0.3,10) (0.229)' 

/,,,, 0.095 0.1188 
(0.025)' (0.024)' 

13 (1.036 0.015 
(0.037) (11.032) 

f/3) -0.016 
(0.0119) 

-11.1132 
(0.0 13R 

XJ, -0}.082 -0.060 
(0.1}38)' (0).031)Y 

[A,, -0}.012 0.0}30 

(10.1152) ((.126) 

0.035 0(1.03 
(0.027)" ((1.111'0l, 

Note: Superscripts a, b, and indicate significance at the 10"t, 5',;, and 1'7, 
levels, respectively. 
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input price figurations theyv face. Here our main concern is with 
technical efficiency, in other words, with whether or not firms lie 
on the production possibility frontier of the industry. Several statis­
tical procedures are available for examining this issue. On1e that has 
recently become popular is to i'xamine the best practice frontier, 
and then estimate how far firlin; ie from it (see, for e\ample, Martin 
and Page, IQ85). A more familiar procedure is to introduce variables 
that may contribute to firms' technical efficiency into tile production 
function, and then estimate coefficients on these variables. This is 
the procedUre wc shall use below, working with the restricted trans­
log production function allre,ldv reported in table 5.7. Our strategy 
will be to first introduce variables in gr,)p'., and test whether they
contribute to efficienCV. This will identify the statistically significant 
variables, so that at the sCtCId stage we shall iluC iide, onV these 
variables trom each gr0,tip in the restricted trawiih g prod uction 
function in oider to estimate their joint contribution to the firm's 
Overall techiical efichiencV. 

Entrepreneurial Features 
In chapter 2, a proile ,f entrepreneurs wa!4 presented in terms of 
their bradri stat i,,, ed ucatioii, lItsi ness eXperience, and other faa­
tures. Ani attempt was made to relate entrepreneturial fUnlCtionlS that 
contributed to firms' efficiency to these fea tures. We promised in 
the c mclud ing section Of that chapter that the imlpact Of some of 
these features onl efficietiLV would be e\amined directly at a laterstage. In this discussion we h mor that promise. The entrepreneurial 
featu res., that we e\a ineiun are Dradri status (that is, whether or not 
entrepreneurs belong to the lohar bradri), number Of y'ears of gen­
eral and technical 'd ucI,lion, an1d Vea rs in bu si ness (included in its 
quadrat ic form). Beloging to tile lobar bradri im plies that the entre­
preneur has potenatial access to industry's pool Of accumulated engi­
neering knowledge. Gi'inerCal ed ucation ay, contribute to overall 
business acUmen a1d biisiness incorporate the hypothesisnyears in 
of learning by ding. 

The results ar,- reported in column I of table 5.8a. The likeli­
hood ratio test lid,cates that the four entrepreneurial features taken 
together do not coiibutite to the firm's technical efficiency. Thking 
the features indi xid,1l y iudicatites, however, that business experi­
ence matters in its quadratic form. In other words, with increased 
experience the firm's elficiency increases, but at a decreasing rate. 



Table 5.8a
 
Estimated Coefficients on 
Entrepreneurs and Firm's Labor and Machinerv Characteristics Included in the 

Restricted Translog Production Function 
Entrepreneur's Characteri.tics labor Characteris'ic of Firnm Machinerv Characterit'cs of Firms 

Lohar -0.()52k) lar-e Firm. -. 01373 Sophisticated to Fotal 6008.3' 
(0.1)387) (0.1)7o I Machine Value (1713.2) 

Education -0)0)1 Lh Apprenticed Labor 0.26-53' Used MIachinerv to 0.1 50091 
(0.00382) to Total labor ((.lb32) Total Machine Value (().()4637) 

Technical Education -0.0184Q,- Skilled Labor to 0.1334 Self-made MIachinerv
(1).081t 7) Total Labor (0.159) to Total Machinu -0.06356 

Value (0.08858) 
Years in Business 0.0)154' Imported Machines to -0.2089 

(1.00{}67) Total Machine Value (0.2587)
(Years in Business)- -).00)321 Firm Age (Number of 0.0)47c 

(I101)0120 ) Years) (0.0021) 
Log likelihood 1 7. 17)12.229 921.433 
-2 log likelihood *7o 3.878 22.286 

ratio* 
Note: Superscripts a, b, and c indicate significance at the 10"; , 5';and I; !evels, respectively. 
*Likelihood ratio tests are carried out with reference to the restricted version of the translog production function 
reported in table 5.7. 
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Machinery Characteristics (Technology) 
In chapter 4 a detailed description xvas given of tie machinery used 
inl the productiton process. Four importmt attributeS of tile machinery 
illUSe Xxe reported. 0e was tile ilportlance, of the secmdhand 
market for michinerv; it Was discussed in terms of tile incidence of 
such machine'rV in use. We reVported that most firm owrners and/or 
managers in the indush'V were hilvly skilled nlecllnics wlhe raW u­
factured their llhdlinery' theinSIl'vs. The incide,nce Of i llptlttd ma­
chi nery of lc intg',li,,as We ritelbd value of' t lowV. 1lMo tile 
ophist ica ted m,1chinetrV, cofsistin of (for large lathestheinplthe 

(OVe'." eight teet), power cuting units,, loiing nd milling machines, 
po%\xr pre'ss's, arid 1,111C trfiWl ces, c~Lnmp,-redL the1 vaIli tiOf 11llm,1­
chiinerv. e\s arigued earlicr, tihel'fi irus, e en reftlecs the Vi nlget,of 
lachinery', and th: is 1nOtiler important ittriblte. Iletse, attributes 

Of mnachinerV imV,t(,7,,ither or separitelh, rethL'i ic plant's embodied 
te,_'hnology a1nd tlus HaY c0ntriblite to llK tticitncvY. We inlIudeCd all 
these ittributt. in thie prIdictio l Itl Ctioll ind jointly tested their 
impc,lt on f irmi's citiciency. 

[ iletul ,, reteCi ,din clHin111t of tle1 .8,d, t valueLshow 
Of til'likelihood ratio to bte2.2S which i; , tr11tha1 I't tabu­
lated critical Ialu. Liken togWe'ther, the0n, th I machinerV ch,lrac­
t'ritic., do cout1ribuiti to tl' firms' te'hnicall 'fficiencV. When we 
take tl'ill iindiViduullh, V lind th),It rtfillfor scphisticaktd totill' 

totl,1 nihine va',lue,, s to tota machine and vinltag, (firmll vlu, 
age ar sttistillh' si.niiicantat ite I' level, so0 tilit thse charac­
teristics do coltribulte positively to ttilefirm's efficioency. (The results 

tltal lclilt'hil teVaIt a11'Ciinex pected, blit We shall postpolne dis­
cluS ill intil tl, .. 

Location 
locatioln diiiiI'ces captiret' several iniiipot1,n t eConlolic dill en1­
sions. FOur \a inpel,, capitll aid labor nia rke'ts may'v perform diffcr­
enfly iia Sh1,il c0nmpa ,ed to Lirge tovus. l3einrig hca ted in towns With 
a large enginee(,ring base such as l.ai ne,, I: isalabad, arid (aujraln­
wa la-SiI kot lmay nlta rities a1rd ot!f"ercoiOnlies.resIult in coin plee, 
Small towns such aisI)aska arid N ianchln ihlt speci,li/c in spe­r 
cific agritCuIt ir,al Motors arid pui nips inengintTring skils (lI,bewe] 
the former and trailer-drawvn riialhinerY tile latter) may\ill also giXe
rise to C01nph en ties. general tea tures of thesenLt,iri otipt i"rtani 

toVns were d iscussed in chaLpter I, while niore spcific aspects Oh 
their labor aid capitlI markets were arilvzed in chapiers 3 and 5. 
Here We attellpt to examine, tile impactO lc,ltion as a compolsite 
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feature on firms' technical efficiency FV introducing five town­
specific dnummv variables, or "location d unmmies." 

Tie joint effect Of including the five location drumie,; is reported 
in colunm ! of table 5.8b. The likelihood ratio test indicates that loca­
tions matter in dctermining efficiency. Firms located in Faisalabad, 
Lahore, and-surprisingl--..-Multan perform better than others (we 
postpone tile discussion of tile Miultan diummv variable till table 5.9). 

Product Specialization 
Prod uct (machi ereV) speciali.ation may result for a number of rea­
sons: region-,pet.ific cropping patterns (and therefore region-spe­
cific demand hr nclhinerv ), skill special i/ati m,complementarities 
with the local engineering imdustlrV, and market power. Man\,firms 
in Faisalabad, for instalInt', mnun1aVcur' ,iiga 'caie crlsher's and 
fodder cutters bCcouSe Of the high d'mnlld for those two itels ill 
the Faisalabad di.,trit. FirnIs in La11r1 'Jpeciali/t in the mant,fac­
tire Otdije,) en';i ne's c'61Uase aCCe'ss tO its large fot llndrv industry 

is relatively eayV and a liVel\ oarket ftopig iron anid scrap is close 
at hand. In l )a,ka, diesel engine ai1d tubewell pti llps beCi''lle attraC­
ti, initilh'VIgall-at 01theilocl demand for thes items. Mian­
channul firiii iatitaciue ditl"-t's tractG;r-driVei Imachinery be­

rt,iii arL, ncause famiis iil theI r'lltivelv larg ad meclhanization is 
wide'spread . l isd L'sil e sts tHIat the'products speciali:a­
tion aid lation tactors :i1aV overlap. (ill table 5.') we introduce 
both sets ot itILmniies to istlate tlt' ilmpalct )feach grp.)Lp.) 

I rodUct specialiatia niaV ' power,a0streflt 't ilrls' market 
since firm owners nV clhi) e tt0 10ti's their enltreirllnetlrial talents 
on an item in wIi clh they believC their 0)MNpa rat ivt ad vaiitage lites. 
An advanta,' of suIh spetili/atitni may,1be that in time firms 
acoultire a large proportioin o' the total demand for that item and 
thus ma' tnoy' nIoiiopolx' pr11'1n10. 

In column 2 of table 5.Sb we report tile results of including 
product speciali/atioin durimlies with the restriclted tanslog prititLC­
tion function of table 7.7. Taken jointly, such cunnmmies are significant 
in explaining v'ariations in technical 'fficiencv (as indicated bv the 
likelihood ra t io test). Individiall,, loweve, only the dummunies for 
the trolle' and sugarcane -clha ff cuttr groups are statistically sig­
nificant. We postpntie further discussion Of this until table 5.9, 

Labor Characteristics 
In this group we include variables that capture aspects of firms 
employment. We have a dummy variable for firm size measured in 
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Table 5.8b 
Estimated Coefficients on Firm L.ocation and Product Specialization

(dumnmY variables included in restricted translog production function) 
Lo~cation Product Speciali/ation 

Gujranwala-Sialkot (}.08520 'liibewllIs --0.0370 
(0.17021) (0.05503) 

Faisalabad ().t108! . rolhvs I 21- 3'
( .l0071Fl) (().0(,771)) 

Nullht 0.1()02' l)rills & Iolulghs -A).3514 

Lalhore ) .ga 

(0.0h(15 ) ('haft C Itters (l.001 )
M ianc hannti i -0.1})3t 

0.204 S4 rca ne (rlshtrS & -0.00460' 

W072-I, 
Log likelihood ) 1S.102 L17.544 
-2 log likelihood ratio' I .42- 14.508
 
Notve-: iptlp.,til1t, a., tb, n k Indikih, S1-nilic ict It the 10' 
 , lw i I, 1 levels,respect i\. 

'likolihood r ilo lt"t- m,, ris ill wIitlh lthrece Io tlt r stIriCtled translog pro­dull m h)!ltl hmtII I II lNCh'-, .. 

terns of eniov' ienlt that ci als I lot Ilarge firm11s (tlit is emphIVing 
more than 0IIWO' Krs) 1nd is /Cro ofher' vise. The proportilu of 
apprenticed \vorkey'r to total \\orkeT.s is iclhude to c(0p ture the tradi­
tional pattern of labor ,rrl'uigeuiieuV. A\riot lhe labir variable is tlhe 
proportion of skilled to totil workers, whichi reflects the skill intensity
of the firl. The iuiiportnce of these variables in relation to the labo'r 
market faced 1\ tlhe, illd lstrv was discusscd ill cl,tpler 3. I lere we 
eXlllline, their ability to explain \'ariatioll in vale added 1yV the firm. 
We expect tirm siue nOt to laltter; ird eed, we have shown that the
inlldLStlrv is characlterized by coinstant ret urns to scale. Firms with a 
higher proportion of appre~ntice, labor lla Vbe expCted to have higher
vale added, sine sLucli wokers Ire likely to be better niotivated 
(Under the Close su pervisioni of skilled workers) to perforim well com­
pared to unskilled workers. Firms with a higher proportion of skilled 
workers are '\pec'ted to pet orri1 better tlhan othes. 

The results 10r the labor cliiaracleristics groulp are reported in
table 5., collmn 2. Likelihood ratio tests inrdica te Ha ttlhe grotip
of variables jfiltlV is not statisticallv significant. If we take the vari­
ables individuallh, firms witi apprenticeship programs appear to 
be more productive. 
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The Augmented Translog Production Function 

We include the statistically significant variables identified in the 
previous discussion in the translog production function of equation 
5.1. The results are reported in table 5.9. 

The likelihood ratio test ind ica tes that the augmented prod uc­
tion function is a marked improvemelt over the prodtuction func­
tiorn of equati nn 5.1, thus confirning our selection of variables to 
explain variations in firms' Valte added. Thking the variables indi­
viduallv, we find that firms specializin gh in trolley manufacturing 
appear to be more productive than others, which may explain recent 
attempts by the gov'erlnent to tax the productionl of trolleys (farm 
machinery11,o tafcturing as vet is exen pt from taxation ). The high 
value added by these firns naV be partly deland-determined: trol­
ley prices ma\' be high because Of scarcity. Firms located in Mltan, 
Lahore, and (;jranwala-Sialkof appear to be more efficient than 
others. rlhese results SeIll reasonab1le for tile latter two cities 
because of the coriplciemitarities with the diverse engineering base 
that exists there. The relatively high efficiency' of kI ultan firms, how­
ever, is sourprising beca use the engineering ind ostr\' in this city has 
only just begun. Mult,i has tll IoVCst wages o all six towns, but 
that is probably onl\ a sill part of t leh higher Vaiie added by 
Multal firms. It is intertstiiig that firms in I)aska, MiarichaiInu, and 
Faisalabad are about equLlV etfi~icenlt, but less s than other firmis. 

The lea Illi g-bv,'-dillig hvpothesis is confirilned. With iicreas­
ing entreprei, rial experieLnce (Ileaso red ill years) time aVeraige 
value added inlcreTases, blit at a decreasiiig rate. The earlier result 
that firms with a larger proportion of tised machiinery perf rm bet­
ter than firins tisilg new and/or imported capital is again fo.und 
here. This is probablv because the secomdhaind mathinery nmiarket 
deals mainly withi in p rted machinery; despite the clailin that 
locally ma noufactII red and iminported mach inerv perlorm equally 
well (see chapter 4), secondhaid imporied lachinerv seeL's to per­
form better. The v'ariable firm age which captures p:,lant vintage may 
reflect simnilar attributes Of tile machilnrv, that is the older the p!lant. 
the older its machinery may be. Furthermllore, older plants may also 
have higher Vale added because of brand name: older, established, 
firms probably command higher prices for their products. 

The variable capturing the impact of apprenticeship on value 
added turns oLt to Ie statistically insignllicant. We included an 
additional variable in the augmented production function in order 
to examine the relationship between ease of borrowing ald effi­
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Table 5.9 
Restricted "lranslog Prod uction Function C.odfficints 

(depodt nt variable: log VAILUE AI)DFID) 

Constant o.(0 707 , 1 tcn edtin 

A!, 	 --0.114 
(0. 167o]) 

A, 	 -0.35323' 

((1.18341) 


A, 	 0.6579P 
(0.18761 

/3,, 0.10384' 

(P.00 175) 
3.1 0.001103 

(0.0254) 
13 ~ -0.0283-1' 

10.01013) 

A,, 	 0.02717" 
(1.016641) 

AA 	 0.11331)6' 
(0.0 li)01 1 

/3,,, 	 -0.06113' 
(0.02518 

Note: Superscripts a, h, a 
respectively; DV ',igntes ig 

TrOllhY MNuIcturing Firms 

S.ugarcane ('rusher & Fodder 
(Itter Manufacturing Firms 

Gujraw,la-Sia!ko I)V 

Multan I)V 

1.ahore I)\ 


Ye'rs in Busines;s 


-
(Years in !hsiness)

IFirm Age 

Apprenticed L.abor/'ltal Labor 

Sophisticated Mchine VaILnc/ 
lFotal M,Ichine Vlue 

Used Nlachinerv/ 
T'hIuotMachine Vale 

I,,nk [lorro'WTrs DV 

Log oif likelihood 

diic inldicate sign iicanit, at tihe 10',;, 
"dt0111nVvari.illh,.­

(>20033c 
(0.06009) 

-(0.1326 
(0.1303) 

0.27332" 
()112614) 
0.28914' 

(0.01548) 

0.23872' 
(0.05645) 
0.0 1206" 
(0.00621) 

-0.00024" 
(0.00017) 

0.0033" 
(0.0020) 
1.14503 

(0.12852) 

2,183.A
 
(1,687.7)
 

0.17643' 
(1.04422) 

0. 15607' 
(0.0448) 

'41.585 

52;, and '4, levels, 

ciency. This is a dummy variable taking the value of 1 for firms that 
succeed in borrowing from commercial banks and other specialized
"official" lending institutions (see table 5.4 for the complete discus­
sion ); otherwise it takes 0. This variable is statistically significant 
at the I', level, which indicates that firms that succeed in borrowing 
from banks are more productive. This resLlt has, interestirg implica­
tions for policy (see chapter 8). 
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Concluding Remarks 

"Filediscussion in this chapter was about production efficiency and 
the factors that deterline it. Labor productivity capital-output ra­
tio, and other important economic ratios were presented for firms 
differentiated by important features of the industry's structure such 
as firm's products specialization, location, size, bradri, and registra­
tion status. The broad pattern that emerges is for firnw with high 
capital-output ratios to have lo.v capital-labor ratios. Also, labor 
produictivity is high among firms that have been in business for a 
long time (such a those in Lahore), partly because they have high 
capital-labor ratios. It is founid that trolley ma nu factu ring firms, 
firms based in i.ahore, firms whose owiners are lohars, firms em­
ploying more than II0 workers, and unregistered firms appear to 
use tile scarce inlput, capital,inOie "efficientlh" 1tantheir respective 
con terparts in the inld ustriai strtictu re. 

The si/, issue has toCCtlpied a cin tralI poIition in disctussions of 
industrial strLtlnure aind pefrirmalnCe. The 'Iidence }here is that ei­
plo men t ad a d(1 tal Ioltput) are strongly correla teded [Or 
as imdicators of si/c WildeX 1vale of ca pital !tock is not. With respect 
to empl)yment it is fouiid that tile capitli-labor ratio falls and labor 
productivity illcreases xvi [h si/', Vhil' [hi ca pit,li-output ratio is 
U-shaped as si/i increa si's. ()11the othen hand, With respect to the 
value it ca pital stock, labor productivity remains constint, the 
capital-output ratio declini's, and the capita l-labor ratio increases 
with size. Thus diffierCnt mi'astrcs of' siz give different restlts re­
garding productivity ind factor proportions. 

In order t,)idntlify ditermiiins of pfoductiol i'fficie"icy in a 
lore rigt rous alIa'ticaI fralexvork, tile tratnslog prn dluction fillic­

tion isUsed because i's more fleibl, lhan the Cobb-DoLuglas function. 
Applying this production ulction xx'e find thaI [le industry is charac­
terized by constait retturns to sch,'. In other words, ouput increases 
illproportion to the increase in inputs. 

Factors influencing firm's productixitv were identified in terins 
of the firm's characteristics such as proluct specialization, location, 
machinery and equipinent attributes, entreprenelirial background 
of the rian,,ger aind/or owxler, eiplo.elc,nt, organization, and 
access to "officiil" banks xxere incILuded illtile augmenteh produc­
tioln function. Trolley manufcturinig firms and those based in 
Gujranxwala-Sialkot, Multan, and Lahore appear to be more produc­
tive than others. E.Antrepreneurs' experience is important, and 
appears to have a concave-shaped relationship with respect to pro­



106 'Inrvprvnvitr- iId \I,Irkt, III arlv Inidu'trili,/ation 

ductivity. The market for used (mainlv imported) machinery is 
fairly active because such machinery appears to result in higher 
productivity. Finally, firms that can borrow from "institutional" 
Sources of edit appar to be n10V productive than others. 'llhese 
resuits have important policy implications, which we take ip in 
chp,lter 8. L-011,r e'iltrepire,neurs d not Ippear to be MOt efficient 
than others despite tle.gelral impreSion that bradri affiliations 
(,a'; industry. This ay b. ecC,luseposited in Chipter 4) matter in til' 
some, of tile foltiolns of the braldri ha\ve been picked Ipby other 
variables such Ias experience,, bank borro'wing, machiiery selection, 
and product sp'cilizaJtion, which ar st,ltistica llv significant in 
Cxplaining efficiency. 



* Chapter 6 * 

Subcontracting as a
 
Production Arrangement
 

Subcontracting has been important in tle industrial evolution of 
many developed countries. For example, ill 1966 Japan about 310,000 
enterprises (53.6'; of all medium and small enterprises in manufac­
turing) were subcontractors and thev employed 3.6 million workers, 
or more than one-cluarter of the total manufacturing labor force (Wa­
tanabe, 1981). Subcontracting has also been important in industrial­
ized countries such as the United States, France, and Sweden. In the 
United States, as recently as the 196tjs, primary government contrac­
tors were legally required to contract out work to small subcontrac­
tors (United States, Small Business Administration, 1969). In France 
subcontractors' cooperatives were active in the early 196)s ill devising 
schemes to help small entrepreneurs overcome problems of the pre­
vailing recession (Levy, 1964). The success of the Swedish Association 
of Metalworking Industries contributed to promoting subcontracting 
in all four Nordic countries (Sveriges Mekanforbund, 1967). More 
recent examples of successful subcontracting are to be found ill Tai­
wan and South Korea. Ill Pakistan the beginnings of an automotive 
industry ill cities like Karachi and Lahore have resulted in tile rapid 
growth of subcontracting. 

Ill this discussion of subcontracting in manufacturing, we focus 
on situations where a large parent firm contracts out part of the 
production process to small vendors, with both parent and vendors 
contributing importantly to the final product. The parent firm does 
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not merely purchase readV-niade parts and comIpOInents from ven­
dors but actualIV has acontract, formal or informal, with the vendor 
regarding work quality and delivCry sched ules. Such subcontracting 
enables us to e\a0 mine, the gleneralI Vheld view (elabora ted illIlamid 
and Nabi, IL)SJ) that sm,1ll- ,lnd large-scale prodlCtilon arrange­
ments are conipeting straegies illeConmic devlopment. Our dis­
cussio will show that, on the contrar,, sutbcontracting reflects 
important ci ni plementa rities bet ween small-,and large-scale manu­
facturing. This suggests a special role tor subcontracting in develop­
merit strateieS. 

01ur e\arnilltiOll uf arrangenents llo1OWS uS totbcont'd'till, 

focus on se'er,il iniporta nt economic issues. ()ne is, 'Ah at deter­
mines the decision Of the firm rel rdinm the nt nIber of processes
 
it integrates to produle the tinal prodIuct This is related to the 
question of proctss specialization, which will alio be taken tip in 
on r discIssio n..Al-1thter issle ci irierni , iItr ,cti.ira I linkages illtile 
eCOoniv. [hi Irialus argtlnient is, that tor b,lanced grOwth, a deVel­
oplient dra tcgv that forges aid e' phoits linkages bcWet, n agricuIl­
trie ald intryI-, is to 1'0 pritered to)one that does Ilot foster such 
linkages---i nc iniportlit re',iion being that linkages allow invest­
ii1ent aind conMllptionll hI l\'ve nmtiplier tftccts. The stbcontract­
ing 1rIgelItlt'lls thaI we e\,llaine, illthis Stud\' forge iniportant 
intrasectoral linkages aId thus coritribute importantly to realizing 
balanced growth. For subcontractin, to exploit such linkages suC­
cessfu'Y, ku.riinini tilIl betwee1 pIInit and viIdor firms and 
thus firl locatiM ar inportant 1,1tor1s adilWill therefore be e\,Ull­
imed in thi, stuldV. 

RLet di.clussi ins t terian1uV ill,grittlItlille hve em plisized 
that, becuLse Ot niarket ii ertctions, the ,ldlord-tenant relation­
ship often ,,kt0ridS to :redit arid product markets illaddition to the 
land market. SIcli market iIIterl inkagcs affect teia,nit behavior aid 
influence, he oltcome ot atpolicies ,liiedl incrcasilg agricultural 
productivity. WC tinrd that illsubcolntrLctirig arralgeFien ts pa rent 
firis otteri extend credit aid technIlogicaI know-how to vend,,r 
firins. We ealllillt' I V such iinterlinkages ili suibcOnitracting are 
likely to influrerice both pricinrig decisiors betwi mInparent auld Venl­
dor firins and the,spread (t tecLirihoogical innoation. 

An importalnt policy conclusion ot this chapter is that despite 
file manV attractiirs If su bcontracting, it is irnportant not to pro­
mote it merel' On ideological gronids. Its promotion sioulId be 
encouraged only if it is profitable illterms of sournld international 
cost compa rison. 
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Tile study is structured as follows: In the first section we 
describe the sample of parent and vendor firms that were inter­
viewed to obtain in formation on subcontracting. We proceed in the 
next to examine the following is;sues in detail: the nature of the 
contract, the reasons for su bcoiltra Iting, Commu nications between 
vendor and parent firms, subcontracting -ind the credit market, 
technological innovation, "tving" in subcontracting, costs and price 
markup, and contract enforcement. In,the last section some eco­
nomic implications of subcontracting are discussed and policy 
issues are identified. 

The Data 

We examine the issues just enumnIerated by using two sets of data. 
First we report the extent of subcontracting in the agricultural 
maL inrv industry on the basis of data collected in the main field 
survey, which was conducted in the spring of IQ82. T"he evidence as 
to which processes and colponellts are subcontracted is also taken 
from that survev. [hi nece oilcontract details was collected in a 
subsequent urvey, conduLLcted illspring 1984. Firms were selected in 
lIaliore, (;uiranwaIa, l:aisalabad, and Sheikipura Districts, the four 
Districts Of Pakistan', I ,u nja b where subcontracting is common. 

The widesplead ilncidence of subcontracting in Faisa labad and 
liahore Corres'Ods \\elI with experience in other countries. Both 

cities hlave a sizable ind ustrial base; indeed, t hey are two of the most 
industrialized cities in the ki.ou ittrV. The skilled labor force is large 
because of the presence of a substa ntial engineering industry in such 
forms as the m1.1untacture of te\ti le machinery and household dura­
bles (gas cooking ranges, water heaters, wasl;ing machines, fans, and 
water coolers), in additiOln to agriculttural machinery. Many of the 
subcontracting firms \Vere established .yskilled workers in the engi­
neering industry who managed to scve or borrow capital to start 
their own operations. 

In the main field survey conducted in 1982, 54 firms reported 
that they subcontract out processes and components (that is, they 
are parent firms) whi le 40 reported that they subcontract compo­
nents in (that is, they Ire vendor firms). Ili the follo\-up survey we 
interviewed all 40 vendor firms alld 31 of the parent firms. Thus 
we hope to discuss the subcontracting arrangements from the twin 
perspectives of parent and vendor firms. 



110 I ttiprllnu'ir., nd \lark,t in duitii.vark tfliion 

The distribution of parent anld vendor firms bv citY 'S iiven in 
table 6.1. The firms ill Sheikhiipur, art. in that district fr adminiiis­
trative reasons. The' are lca tetd on Shtikhunpir Road Oi tile out­
skirts Of La1hore so that really the tirm are part of ,Ilahore's light 
engineering ilhd ulSi r\'. Il ( ;tijrilli inteUr\ itwedWaIa v lour SLlbcon­
tracting firms. Ihes' rersei t0i1V ti adgritnltttre machinery 
industrv.(;ljriw.lli i,an int1(rt,nt Lentr t tht' light engineering 
sector in Pakistan and sub.oLitractinIg in this ,ector is commo. We 
elCOUntered llsn lI rgn fi'Ils tat SLb(oiitr,ct work from l.aLhore 
firms manufacturing€ hotus'hold duirables. We did nt include these 
firms in tile sanMpie. 

Subcontracting Firms aInd the Processes Subcontracted 
The main field ,lrvt'Y Ieveals that 10-1ti'nS (Mtt tjo the ll) inter­
viewed) nufacLturing ,iiCltiirl MVlitr'ale inVOlVed in sub­
contracting. Iittv-tu,r itt(ti'-e are iiir'T , irent irms while 41) are 
pure Vxend, tr !irmi. Ic filI,irepo,)rted thalt tiiv oth suli:ontract 
in as well aS ,,tibCoIItracI out, are 

CLI11-VelldOF irrms. In tble 0.2 we 


in Other woisrd, tHI thLhe\ pat'enlt--
1Irt'Stlt eviduLct Ol viriables 

that indicate the relative, siOf Itt tirmill involved in subcontrat-Cting 
aIld 	their ke'V tichinical ratios.
 

It cali b, -,t'el that VC'tndor firmi's ar, Si11ller than rent
a11 firms 
while the parent-cii -V'ndir tirms tII t \t'tkll heC twOt. Alsi, ven­
dor firms are more cIpital- nd skill-intensive than.1 parenit firms.
 

Il Iablih.o. w' repio rt lht priett''s ani1d COMii ,its snbcolI­
tracted by the 1t.prent tirli itlIC inlistrY. Tlbewell our
h firms ill 
sa in pIe sell the pa. kagtot dit lng;il,', p.in 1s. The Mostiisesel a1ni1 
impOrtalt tprOceVs-.e, tt(r Ihesi firiiis ,i ca,;ting ,tldmachining. Cast­
ing is a speciali/ed ,kill ,Intl1 most tiri dI mit undertake it them­
selves. Firms, may cl t iMI'1t speci Li/, ill the manuf,cture of puMp 
sels or diesel ellgillt., Iii whIic hiISc tile Othlier tOIp)illInt is slbcOil­
tracted,. l,.e'yeof the It lbewellI firms report ii iciiOnitracting either 
diesel engines Or punips .,. T.'here, is no sheet met, cuttinlg activity
in the tubt'wtll industry. 0)ii the otther hand, for thireshers this is the 
most iliportant proces, reij iring speciali,,ed tuipniilt, aid most 
firms s-bcontract it out. I'lli. coMipMnn t mreost freuLIently sIbcon­
tracted out is the thresher taii. 

Ill the sections that follow we L*\,lllille sUibcOn ra.cting ar­
rangements il1-re closel, using evidelIce :llected ill the second 
field survey. 



Table 6.1 
Distribution of Subcontracting Firms in Sample, by City 

City Vendor Firms Parent Firms Total 

Lahore II 10 21 
Sheikhupura 8 8 16 
Gujranwala 2 4 
Faisalabad IL) 1I 30 
Iotal 40 31 71 

Table 6.2 
Mean Value, of IEconomic Acco uting Variables of Subcontracting 

(lak Rs) 

I),rents-culIl-
Parent Firms Vendor Firms Vendors 

Va lue Added 4,3),3010 1,55,363 2,9)8,500 
VIlue of .lachinterv" 2,41,h 13 96,765 1,06,314
Vlute of '%()pli,,i'4.ated" 

.Machinerv/Ttal %IaIhinr' 0.295 0.444 0.381 
lital Labor 21.42 5.43 11.69 
Skilled/'Ofa labor ).31 0.52 0.4! 
Vdllk Added/l., 10 r 2(0,508 28,012 25,535 
Valle Adde, Capitl 1.78 1.615 2.807 
Capital/I lab)r 11,-13 17,82) 9,094 

701,11 \ t'HO Il hlllh'rV OW0)ltt1 [y 0tiV firm, evalduald ,t 1982 prict (for details 

Table 6.3 
I'rocet
es ind (lmp;ellfs Subconllrat ted, by lParent Firms 

lubewell I:irns Thresher Firms 

Total Firms Subcontracting 1o 38 
SU13CONTIt\(TrFi) A(Ti VITY 

Casting 14 I1 
Sheet Metal Ctlting 0 23 
Machining 8 12 
Cn)iplete (,C 12 14IMp,)nents 

Painting 4 6
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Nature of the Contract 
The interviews reveal that none of tile vendor firms produces for 
only one parent firm. Most vendor firms subcontract from three or 
more parent firms. I loweve-. 7( of tile vendors in our sample 
responded that one ,arenl firm dominates others in tile sense that 
between 6()'' and 70'i of tile output is manu factured for a single 
parent firm. I.ater We shall examine low this intilnences negotiations 
regarding technical innovation and prices. 

The contract betwVeen vendor and parent firms is arrived at by 
direct negotiation. Only one vendor firml, located in Faisaiabad, re­
ported that it had subcontracted work from a firm which, in turl, 
had subcontracted from a parent firn. This, howeve; is the only 
vendor firm out Of the, 2() interviewed in [aisalabad that reportedt 
this, so that we cannot gcneral i/e regarding the tier trend in subcon­
tracting relationships even in a city that ha, a large engineering 
inldustrv base. AI>o, iOne of tit VLedOlr finns rWpOrtet stlbcon ractinLg 
work to Sec'olnddrv vetndiOr firms. Frilthr, 0)l1v two filns (one ill 
Lahore out Ot 1)inltervtiewed d one in Slieikhupura out Of eight 
interviewed) reporte'd that they had obtahined thle cotllrat . through 
cOlllissioln agenls. ls th, classic "pultting-out" homeOiL" piece­
work systemli, in wlich tilLe issn agent plays all ilportant role,c' llllli, 

dioes not appear it be at wtork in tie subcontracting arraingemelts. 

I arilmt firms usualklv hatve mo1re thanlolle stlubcointractor. This is 
partil becatls' n10re thall olle coinpmell t of thL' m11achines is subcon­
tracted. The ot her reason is that firms prefer to subcontract tile same 
COmponen Il it e titall 0m velldr to ensure bargaining strength 
regarding price Imarktip iver CoSts. The distribution by city of' 31 
parent firms ilioulr sainple along with the nL mbe,r of their 'evIdors 
is reported illtable (..A, aild the nimber of colllplltnents subtin­
tracted by parent firms in table o.5 

Table .5read ill conju nction With table 0.4 reveals an interest­
ing picture. It a ppe.1rs that pdrent firins subcontract more than one 
collpolnelllt to olne vendor firm. Also they subcontract more than 
one vendolr for the same component. There seems to be little pricing 
advantage in subcontracting different cmltiponents to the same ven­
dt,. firm. This arrangement is undertaken in circumstances where 
thil
parent firm is very large compared tothie vendor firm and where 
veldor firms havce diverse engineering skills. The practice is most 
widespread in Lhlore and its outskirts (the Sheikhupura firms), 
where access to irms with diverse engineering skills located in 
Lahore is easy. 
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Table 6.4
 
Breakdown of Parent Firms, by Number of Vendors and by City
 

City (1) (2) (3) (4) (5) (6) Total 

Lahore 2 I 5 1 1 1 10 
Sheikhupura 2 2 1 - 2 1 8 
Gujranwala - - 1 - -

Faisalabad 3 2 - - - 11 
Total 7 8 9 1 4 2 31 

The importance of subcontracting in agricultural machinery 
manufacturing call be gauged by examining the proportion of the 
value of output subcontracted by the parent firm. This is reported 
in table 6.0. More than halt the firms in our sample subcontract out 
betweI 80'; of tihe gros, Va ue of tile oLlt.Llt they produce. Thus 
subcontracting arrangements cO)StittC, a signiticaut proportion of 
the manu1,1fcturing activity in thc ind ustry 

Earlier we sta ted that nost vendor irms negotiate directly with 
parent firms xithotut intermediries. lis is conlillled by parent 
firms. Only One out of i irms initer\'iewed reported secondary 
subcontracting. 1hk. parent firm involved here is located in Sihiikhu­
pura and mnLta|uctLres relatively sphi,4icated attricutual achin­

erv such as mecirani , re- prs-iproduct that lends itselt to sec­
ondarv subcontracting bcalC. oi the large ii intber ot cmin ', 
involved. 

O.lr sllrVeT lrCaI'VS S'e11 interestinrg features regarding the 
choice Of endri -11rn. b' prllent tirmIs. O)n v onle parent firm 
reported that it invites bids by venJors before award ing the con­
tract. The remaining 3(0 firms choose their ven.hrs through refer­
ences and through personal knowledge of the vendor firm in 
question. Further insights into the selection procedure were 

Table 6.5 
Nunber of C01olMClonents Subcontracted by Parent Firms, by City 

City (1) (2) (3) (4) (5) (6) Total 

Lahore - 1 I 3 3 2 11 
Sheikhupura - - 2 1 2 3 8 
Gujranwala -.... . I I - 2 

- 1aisalabad1 2 5 1 2 11 
Total - 2 5 10 7 7 31 
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Table 6.6 
Percentage Value of Output Subcontracted out by Parent Firms, by City 

City < 1:; 10-!u -.; 30-391;1, 40-491,", 50-59';; 60-8V}' Total 
Lahore I - 1 2 2 3 1 10 
Sheikhupura I 2 1 2 2 - - 8 
Gujranwala ... .. .-- 1 1 2 
Faisalabad 2 1 - I 2 I 4 11 
Total 4 3 2 5 6 5 6 31 

obtained bv asking vendor firms how they obtained the contract. 
Their answers are reproduced in table 6.7. 

Sixteen out of 40 vendor firms (40',) reported obtaining the 
contract from the parent firm because the owner was previously 
employed by it. Nineteen vendor firms (48(;) reported previous
employment with firms manufacturing machinerv similar to that 
being manu factOured by tihe parent firm and thus having tile neces­
sary expertise to manulacture the components. O}nly five firms re­
ported that the'v had obtaiied th- contract through relatives who 
worked for parenl firms. It is interesting that such "nepotism" is 
unimportant industr dominated,in an lv as far as bradris are con­
cerned, by the lohar', The relative importance, as revealed by both 
vendor and paren tirms, of personal contacts in awarding contracts 
compared to bidding, may be significant in this early phase of 
subcontracting. As the practice becomes more widespread and the 
machinery nn1111lut.ctidlrt d becomes more sophisticated, requiring 
specialized and stanidardized engineering skills, parent firms are 
more likely to adopt formal bidding procedures. This is likely to 
happen also because with greater standardization the risk under­
taken by the velndOr firms in connection with the manufacturing 
process is likely to decline. 

Typically, vendor firms are small firms with respect to both 
labor employed (10 workers or less) and value of machinery owned, 
and are considerably smaller than parent firms (see- table 6.2). There 
are some exceptions to this. Two parent rirms in Sheikhupura and 
Lahore report that venidor firms are larger than they in terms of 
both measures. The vendor firms in these two cases are large, diver­
sified, engineering firms inI Lahore that perform specialized tasks 
for firms in the engineering sector. 
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Table 6.7
 
Breakdown ot Vendor Firms bv Nethod of Approaching Parent Firms,
 

by City 
City (A) (B) (C) Total 
Lahore - 5 3 11 
Sheikhupura 22 1 8 
Gujranwala I 1 - 2 
Faisalabad 7 11 1 11) 
Total lf 19 .5 40 
A stands for owner of vendor firm previously employed by parent firm 
B stands for owner of vendor tirm previously employed bY a firm manufacttring 

machines similar to parent firm madchilles 
C stands for vendor tirm owner's relative em p loyedin the parent lirm. 

Why Subcontract?
 
There are several reasons w1ty subcontracting may come to exist. As
 
we have seen, agricultural machinery manufacturing is a good exam­
pie of an industry where the production cycle is not continuous.
 
Components can be manufactured separately and then assembled in 
the final stage. The parent firm that assembles the components to 
produce the machi neryVh us assuming responsibility to the buLver 
for its performance) may choose to subcontract on1e Or more for tile 
following reasons. 

1. sa e capial. The firm may not wish to purchase machines 
that require specialized operations it thrse operations use up onlv 
a part of the machines' caipacity. Under these circulllstances it ma\' 
be beneficial to subcontract these operations to firms specializing 
in that activity and performing similar operations for other engi­
neering firms. 

2. TO save laior. l'articularlv worth saving here are the special­
ized skills required to perform operations sluch as those discussed 
above. Again, it may be feasible for a vendor firm to specialize in 
such operations given that it can perform them for other firms in 
the engineering i ndustry. 

3. To take advanlap' of lower z'a,,es. Vendor firms tend to rely on 
family labor and the labor market may be characterized by a dual 
wage structure, that is, family labor may be paid lower wages for 
similar tasks than labor hired in the market. 

4. 7 avoid prohms of laluhIIaloart.mm '? . Vendor firms specializ­
ing in a few operations under the close supervision of the mechanic­

http:laluhIIaloart.mm
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owner maV rea li:e greater eflort trOm w\'orker, wvho, in any case, 
may be related to Cach OtIher, antd thuli s 'avwork in a conge'nialenx'rronrnen~It that o'nIxtributeS to hi] produc'tivitx'. 

5. 7i "Il¢'c tcraitil w . (1 -4 Iil tlim ; uid ui tr ' 'criwad. Vendor 
firms iav ha Lx' IowCI -)vrtad cai sHIT l(l't tiCItlg illco1sts tht' 
oIwners' dIv,']iiris. Sirbeorilti',tiig ma1,\' tHust lead to better titiliza­
tioin of the' reso rkes tied till in such idwtilings and Of Illderem­
phlyCed tarnilv la1bor. 

0. A' if IIKir ,\I l.Iii'tiU ',, f'IlW 1I tioII. ,h llin b rsiri ss is poOl',
 
parent tunis',an oIMI th to \ thts
n Cit VendCr firms rther ta, eall 

all thi costs ot eV0\ces( c0paLity. Illis is so tle'sirAhetlly ill V'iew of
 
ith'fact that vend tirns tAL' oiTs 1to1i lalny tirns IIraILUfactLur­

ing ditffeelt tye
)'s of nilldiiurv; that l s ()tOrders trm oe Sectiolln
 
of the indtilrV, thell, iWs rIt resllt ii severe't, inaLc'ial burden to
 
the vendor tirrii.
 

Ill HtI Inrxv WCiii terviCxv'd arenlt tilmS to elicit lth inlpol­
tlaCe of thesi' Ieasos 1t0r surboitli-,actirig. In Lble 0.8 we re,!produce

their resp irises.
 

1S 

On Capital., iolloxvd tbx\ iviig oi lobor. LIking avtage 


lic rmiOst t( lCiltlV stLil rasions fr tI',oitractirig is Saxii1g 
of vx'idOr 

firrms' lower walges in 1 ivOiting lobor pl'o[b ls ti, olr thiird. SaV­
irrg oll clnsts offll, is treijrrtlv tat'tl ,it1 importantstrtes lio as 

rta'ISl; this is snll -. rig, given t1, fir C hort
niIaix iis aretbvi'usl\' 
of sp-,Ic r iclioI Tr, raIw i a ti'ril, ,ritI seniii I- t rpOlin ts 
clutte r the shop HOOr. Ilils it id riiaksse it ceiporMirlts wer,,ki, 
.utbci tl'ctitfor thisiis , l ,I o. 1 IWVxii, ,iiittiltraI lmachilerv 
nminulfacturing is 'air i, sc tbat tr inse era in nllntlis ill the vear hi p 

pe L~ Icf1loor Sp-,ace a hie thlCrtt,, ald iiav therefr0 ilot alwaVs be 
It'riC'ix'etl i a b1idill, rn irlll. ()Ilk' s 'x'ri tills sLlt thit bcoll­
tractirng is ul Iriisstiipt rait aI a bttehr aiistI) lctat iolIs. )v rl 
of thIfcri is tati, itsI, Istt this n ci te th c sc so n)IiIl IIre of thIhusi­
nsS atit %VV, atixelhtith ct, a r'sultrt tIM are re1dcedlI( as of 

.sIbeoritractirIg. It is ilotinlo, thatwOrth mgnicnrltrr'ulrriachinery 
manui 1f,acturilig (t\cltltirig di'sel engines) is gtig trough a period
oif high growth associated wxitlrithet 1 CChariiza­elyI haseLs Of fln 
tion. E2pect'iionrs rVgarcdilig grotlh ill tilt Iutureir high, so that, 
as yet, there is a lack of awareneCss tIlat this ',ill beSON, all inllIorItll 
reason Ib.fr subcort ract irig. 

The liourseo-h.il ciatelr iOtvendor firrms is COiifirilt't ill our 
surx'te. Fept f Or twxxWofirs xithi di v'erse enigilrreirirg Skill s the 
firms have I0 ()r less wt rkers, most of Whom ar' rela ted to firm 
Ovners. SexeralI if the a pprenlicets xxi' ihnterviC'eed said that tihV 

http:liourseo-h.il
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Table 6.8
 
Frequency of Stated Reasons for Subcontracting by Parent Firms, by City
 

City (A) (B) (C) (D) (F) (F) 

Lahore JO It) 10 7 2 3 
Sheikhu pu ra S S 8 1 2 
Gujranwala 2 2 --- 2 -.. 

Faisalaihad I1 I1) 8 7 4 2 
total 31 31) 2.i 24 7 7 

Note: \: '"To ave capital Imacb nIrvl" ID:'"' avoid labor pri blems" 
B: 	 '"TO SaVe labor'" F: '"Jo save cpital [structures]" 

,-"C: 'OWAer wage .d VMtage" F: "B'inttel gai n't bt(si'ness l]iictua ions

were willing to work for lower wages in their relative's firm than 
ill someone ['s was no "nokar-hakiin" (servant­else' bclUSe there 
boss) relationship in the former. Also, they expected to get better 
training in the relative's firm; in someone else's they would be asked 
to do mostly unskilled work, the more advaiCed skills being 
reserved for the owner's kith and kin. Ihus it appear, that dual 
labor market features assOciated with tle I ature of firm orgainiza­
tion may be at work and tlit this taiilitate- subcotntractin2. 

Location of Firms 
For succefulI subconti'act ing firm loca tion is important. The firms 

located in Lalire and Faisalabad subcontract a larger proportion of 
their components than ihe other firms. The reason, of course, is that 
vendor firms are more liLk.el to iCate in towns with a large and 
diverse industrial base that facilitates specialIizatioii and thus allows 
subcontracting. All the parent firms we interviewed responded that 
their vendor firms were within a two-mile radius (18 firivs had 
their vendors within a one-in ile radius). I)istance mat ter, especially 
in the earlv phases Otf a subcontracting relationship, since close 

sulervis;ion Of vendor firm Operations may be necessary to ensure 
that specifications aV Met. Althoiugh all the parent firms we inter­
viewed had teehitnc' connections, only nine reported that they 
were connected by telephiiie to their vendor firms. Thus personal 
visits are essential. In any case, we were informed that such visits 

are extremely important for direct discussion on engineering specifi­

cation, since drawings and written instructions ,are almost never 

used. Under these circumstances physical examination of the corn­
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ponents and visual impressions are whalt count, For all these reasons 
it is important to, be located near vendor tirms. 

IliLahore mary of the vendor tirrms are loca ted in Sarai SIltun, 
an industrial enclave in I.ahbore (it),, which is adjacent to the market 
for scra p and pit; irlnl. These c nstiti te thle majo r raw materials and 
a substaInIial proportion 1 tihe veLdor firms' total cost of produc­tion lhe material is bulky aLnd has high transportation costs that 
can he reduced by Ic.'atltig ntar the source 1Osupply. Anot her fea­
ture that attracl,,ts t irnS to thil- location is the feeling it gives
them of being iin the iarket ar1d 01 hlviri, easyV acce.,LsS to informa­
tion, Whielher abOut dmarid hor th'ir pr'Oluct, or about tedchoogi­
cal innovation. rTl'is co ,Ilh 1isO rhis( intormal \'Ii ge Lo
machine tim' ar1d r'tigir'riru advice. T! :s loLation-specific charac­
ter Ot v'idor firms witl' theit rrC'd In 1o supervision, makes the 
parent firms hlcltion-Specifi \V01l. Ihe, cor1cer r, tiorr f light
ellgireerrrg ill I'akistan in cities like, Ialire,, FIaisalaba1,d, (;ujr,in­
wala, Si,lkot c,r prl-blhy be, eplairrd ill this wa. 

Subcontracting and tlhe Credit Market 
We haVe already seeL',n (il cli~apter 4) thaI the credit markets serving
the light e'igilteririg. Sctolhr ire perfect.tar fro0m lasicall 'v, there are 
four broad sR-C Oe go '1rr oc'it; '[ Iit-rt-,poisiored credit institu­
tioris such as deve",01 11rit't kinks aid COopLp'ratives that sUobsidixe
 
credit, resorting to rati 
 ing to c-lear thlie ecess d emard; cor m erciaIl 
banks that cliarge l gvernmertgt li\ed ]end ing rates plus , service 
charge and tlha t al, Iratiolinncrdit; back-stret capit,l markets that 
charge tilt nlrrk-.et rtariig iiitirest rate's but Whose borrowirs have 
a high prtnbdbilitv ot Lhatllt; arid, finallV, friels nOrrelatives and 
self-generated tei rds. We, discuss,1d li01w each Of these arrangem(nits
works and how it illi LHieis iiivstlmen t decisitO.ri and choice ot
techrnoltigy. AImither borrowin,, a rraiigt' tlr htIhtve discussed was 
suppliers' credit a rid ad ',res , '11 ireclhine orders. Il sUbcintracting
it is this last arriiigeiiieit that is Most coitininnrily observed. We 
recorded na i, st,i rices whtere paL't fitins tended, 10a1s to \eli­
dors both for xvrirking Capiti1 iard r pu rchisi rig fi \eL assts suchft 
as mlachinery. Il this sibsectio n, we present th1 litv ie]t'nce on tile 
relationship Ibetwet'ri V''rdOr a11d pa reil t firms in tlie credit market. 

Our present discussion toctues on issut's Ihlt have niuch in 
common with rt'cen t devehopmiiell ts in lie e(illnitics Oi agricu lture 
in developing cmintries. Inl tha t literatinr' it is argued that landlord­
tenant relations are cniplex in that tile"V interact i lhe credit, prod­
uct, land, and labor-markets simultaneously. This interlocking of 

http:decisitO.ri
http:nlrrk-.et
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markets arises from imperfections in the markets for inputs and 
outputs. For example, a household may find it difficult to get credit 
or sell family labor, so it rents land from a landowner who often 
also supplies credit. Allother examnple is that of the rural middleman 
who "ties tip" credit availability with (i.e. makes it conditional on) 
sale of the crop. We shall see in this subsection and those that follow 
that similar interlo,:kivg may also e\ist in the ,'elationship between 
parent and vendo, nrias. 

In table 6.9 \., present th' response of vendor firms to our 
questions about their most inmportant sources for financing fixed 
investment (where fixed investment mainly covers additions to cap­
ital stock through purchase of machinery). Only two of the 4) firms 
we intevA'iewed report that pare'nt firms are the most imiporta nt 
Source for filnalncilg fixed investlent. Iln nost cases such invest­
ment is undertaken by horowing trom frielnds or relatives and 
through self-generated funds. Il teresii, ly, informal street markets 
for capital are .s ipli ptrtan t ,as parent firms in financing fixed invest­
ment. This shows that such markets ma1 work well in that they 
enabl, relatively long-term borrowing. Unfortunately, we did not 
get reliable information on the ternms of borrowing in tH ese markets. 
From on r experience in 1' main field survey we know that real 
interest rates can be as higlh as 30' per aimum, which is more than 
twice the conmmercial bank rate. Formal credit institutions such as 
commercial banks and specialied government lending institutions 
are relatively Luimportant in finlancing the purchase of capital stock. 

In reviewing table 0.8 we stated that an important reason for 
subcontracting is so that pa rent firms can save capital. Thus it is 
hardly surprising that tlt' do not lend t.) ve.ndor firms to finance 
the purchase of machinerY. TO do so would tie up their capital 
precisely in til manner that the- attempt to avoid through subcon­
tracting. Owners of two vendor firms that had been thus financed 
by their parent firms were unhappy about the arrangements 
whereby tile parent fi.-ios not only expccted to jump the delivery 
queue but also to dictate the choice of other parent firms, particu­
larly when rivals were involved. One of the vendors felt that his 
owner always "dragged him down" when his business was bad by 
n'' allowing him tto seek out other customers. This is surprising, 
since a parent financier can always share the returns with vendors 
by allowinzg them to take orders from others. 

The parent firm is an important supplier of working capital. 
This can be seen in table f).10, where parent firms are listed as the 
most important source of borrowing by a majority of vendor firms. 
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Table 6.9 
Most Important Sources for Financing Fixed Investments of
 

Vendor Firms, by City
 
City (A) 'B) (C) (D) (E) (F) Total 
Lahore 
Sheikhupurai 
Gujranwala 
Faisalabad 
Total 

1 
-
-
1 

2 

4 
3 

-
7 

14 

3 
3 
I 
4 
11 

2 
-

2 
4 

-

--

-
1 
1 

I 
2 
1 
4 
8 

1 
8 
2 

19 
40 

Note: A: Parent firms 
13: Friends or relatives 

I): Commercial banks 
F: Go'ernment credit banks 

C: Self-gencratd funds F: Inlormal streetmarkets. 

Nearly half the vendor firms interviewed report ihat the most
important source of borrowing is the parent firm. Three vendors, 
one in Lahore and two in Fa isalabad, report that parent firms 
arrange direct supplies of the raw materials needed to manufacture 
the compon,,nts. Most vend(;rs feel that it i,;best to hlave one's own 
resources (which include friends and relatives), but that if borrow­
ing is essential, One shotid do so from parent firms since their terms 
are the best. Such borrotMwilg doies not invt,lxve the paynent of inter­
est. Also, demand is less uIcertain since the parent firms are com­
mitted to byting. The ad vantage to porent firms of lending in this 
way is that it enables them to work closelv with vendor firms to
improve the quality of subcontradred components and to ensure 
that delivery schedule:s are met. In thC next section we shall say 
more on this when wt, evimine the technological relationship 
between parent and vendor firms. 

Table 6.10 
Vendor [irms' Most Important Sources of Working Capital, by City 

City (A) (13) (C) (0) (E) (F) Total 
Lahore 6 2 2 - ­ 1 I1
SheikhupUfr, 5 2 I - -8
Gujranrwala I I - - . 
Faisalabad 7 4 3 I - 4 19
Total 19 9 6 1 I 5 40 

:See table 6.9 for definitions of column heads, 
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Subcontracting and Techno!ogy 
Accounts of the Japanese subcontracting experience, and the more 
recent studies of subcontracting in Thiwan and Korea, suggest that 
this subcontracting as an industrial institution has played an impor­
tant role in technologicil innovation. Broadly speaking, the process 
of technological innovation can be thought to consist of three impor­
tant dimensions. One is the perceived need for the innovation, a 
perception that may depend on the relativ'e Prices Of capital and 
labor and on curerit expectations regarding returns to the innova­
tion. The second is the nature of the engineering skills required for 
innovating and whether these are easily accessible. The third is 
whether capital markets function well and enable the financing of 
innov'ation. Clearhv, risks are associated with all three dimensions 
and together they may have a COrlnpOtLnrd effect on the ri::kiness of 
the innovation. Subcontracting arra ngernen ts mav encourage tech­
himlogical inn vation by alow:ng innoxvating , parent firmrs to share 
the risk with vendor filrrms by sharinig their working capital. We 
have already seen that niarV pa renl firms lend working capital to 
vendor firms. At h.,t; in the case ot one large parent firm (Millat 

Tractors, a leadinrg iII novati ng fi rrm to be discussed shortl) we 
know that its ver'ndors raise working capital with its asistance. In 
return for this assis'aice, which nav irply a srbsidv by the parent 
firm, vendor,- undertake to manit facture new components according 
to the pa rent firm's desig'n specifications. 

In the previOU, setion We sw that 1I)vendor' firms reported 
that parent firms are the most important source for working capital. 
We also asked these firIs about the ntInbI)er of innovated compo­
nents they had mant factt rid for parent firms in the previous three 
years. The responses are recorded in table u. It. It can be seen in the 
table that vendor firms that have borrowing arrangements with 
parent firms carry on t irinovations ore Lrequently than vendors 
that do rot have such arrangements. We shall now examine the 
technological relationship between subcontracting firms and com­
ment on the methods by which parent firms encourage vendor firms 
to innovate. larent firms rued of course to explain component 
design to vendor firms, but technical drawings are almost niever 
used for the purpose. Instead, the usual practice is to hand over the 
prototype, which may have been imported or ilesigried by a rival 
firm, to the vendor with few requ iremerits for moudificatiori. While 
the component is being manufactured for the first time the parent 
firm actively supervises the process to ensure that specifications are 
met. This usually requires frequent visits by skilled machinists of 



122 Entrepreneurs and Markets in Farlv Industrialization 

Table 6.11
 
Number of Innovated Components Manufactured by Vendors
 

in the Previous Three Years, by Whether or Not Parent Firms Lend
 
Working Capital 

lotal Four or 
Vendors None One Two Three More 

Parent Firm Lends 5 3 4 4 3 
Parent Firm Does Not 

Lend I 0 4 I - -

parent firms. Once the newly manufactured component is deemed 
satisfactor, such visits become rare. 

Materials selection, too, actively involves the parent firm with 
the vendor, but this time throughout thei relationship, since the 
quality of the material, as much as the vendor's craftsmanship, 
determine s the life and quality of the coiliponent. ,,\s for equipment
selection, althotugh parent firms rairelv get directly involved in it, 
they tlirolghlV investigate vendllos' to] aid eqIipment before 
awarding contracts. \'enldors having a wide range of machining
equipment ha'e a greater chaLnce of being selected. For vendor firms 
that cast comiponents, the ra r ge of diies and furnaces is alIso impor­
tant. Skills training, however, is not an area in which vendors are 
prepared to take respILn'sibility.. We observed only one parent firm 
with an active program of training vendor firm workers in the skills 
required to manu tacttire new COmpOM-ents. This ti rm, Millat Trac­
tors, is exceptional and not re,,lh' rV'presentativ0 ot the industry. The 
firm is an impo: iant component ot the publicly owned Automilobile 
Corporation of Pakisthn. Until 1972, when it was nationalized, it 
impol'ted Massey-Feiguson Tractors in knocked-down condilion 
and assembled them in its plant in I.ahore. It had a capacity of 
assembling two to three thousand tractors every year. In 1980 it 
began a program of progressive domestic manufacturing. Starting
with a domestic content of I9",, i. in, rcascd the domestically pro­
duced components to 27'.; in 1981, 38'7, in 1982, and 55 "; in 1983. 
This involved 100 coMipOnents; in 1980 aild had gone Lip to 410 in 
1983. The firm has a large department specializing in component
design, marketing, and supervision of vendor operations. It orga­
nizes frequent conferences of vendors to resolve engineering and 
financial problems. This firm is nt included in our samvile of 40 
parent firms being discussed in this section. 
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Although all the vendor firr s we interviewed expressed a keen 
interest in formal trade groupings to exchange information on new 
methods and skills, as Net 110 such grouping exists formally. Infor­
mal exchange's, as menItiold earlier, are conunon but thev do not 
alwayv work. Soome firnl OwnerS complained bitterly of severe con­
petitioll and tile associated secrecy 'eCen among people who belong 
to tile same lohar brad ri." 

"Tying" in Subcontracting 
Illour discusion Of the relationship between parent and vendor 
firms we saw that pa renl firms provide both credit lor working 
capitli aid t Ilt iogicaI adVice. We Shall now examine whether 
this relationship results in theilvendor tilI getting "tied" to the 
parent lirm in the sense that it i, unable to perfH0irn similar asks 
for other firms in the indutry. It1ut h tying iswidespread, it would 
be likely to effect the vendor tirn1)' ability to use Capital Stock (ma­
chinery) intensvevly and thusW oe Ot the beWnefit of ,ubcontractilg 
wOuld he 10st. 

Illtable b. i2we report pa ren t-Vend r tiig arrangemnts. Only 
nin.' vendors oult O til-It)we interv'ie\VLl reported] tying. "ling is 

pl. eint that, Itoa verbal ,byt the LLr to the parent firl a specified 

period, it will nt pertorn ,sinilar work for anolter firm. Of tihe 
nine firms thaI report tying, six sax' that it take , place oinly when 
tile palrenl firm int'Oduces, or actively participates, in the dTvelop­
m1ent Otfa new CompIlnt. In ll()t 's sch tying is (1nv folr oie 
producti'n seasoo. IPaltets art' no0nexistel illhe ill sry SO that 
riv,,l firms ,an. and(Ofteil lth, e'nter tile market the following year 
by copyin, the nlyVvdeve)ld shl-, prob­models. "free-rider" 
lem exists for tI'. indlstry and nav inhibit technological innovation 
in it. Furtlher evil I' t t., prblem is su pplied by tie response 
from both parent and ven(dor itms that it is hard to police such 
tying, and that if the priae i,right, V0'1d or Iirms are quite likely to 
make tile in nova ted cOMP etli adilable t rival firls. I low,''er, 
it appears that such "copvini" of innovations is s.ubject to at least 
one-year lag. Few parent firls, illaV case, expect the innovation 
to be kept hid den from ri'als for more than a year. This, to some 
extent, may explain why onlh small and gradual lodifications are 
made illthe designs Otfagri,-ILltl'I aI machinery. The Other side Of 
such loose tying tnls that firms art'arrangen is veildor relativiely 
free of the production constraints of any particular parent firm, and 
thus can avoid excess capacity illtheir capital stock when business 
is bad for one such firm. 
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Table 6.12 
Parent-Vendor Tying Arrailgelents, by City

City (A) (B) W) Gi) 0ii0 

Lahore II 3 2 1 1 
Sheikhupura
Gujraniwala 

8 
2 

2 
... 

I I -

Faisalabad t) 4 3 3 
Total 40 0 3 1 
.ote: A* Total i 

Ii: \iIbt:Num b 

i (ffir1c 

'ieroi r ir'll' 

C: Ntllmber (i flrirm., it'l)rtinlg ving micv 
when nvtw' procct . introdCtlltd 

reporting tying I): J)Uration (Iflving (i)I year, (ii) 2 Nears. 

Costs and Price Mark-up in Subcontracting 
We hav'e argued that al imin portanut adv~an tage of subcontracting is 
that pare t firms cai avoid ec\ss, ca pacitv in the Off-peak season 
(as Weil as Ihe organizational costs of obtaining and fulfilling Coil­
tracts). aht'll owe.'( productionI 
careful analysi, is,ret i red to Let.rnliite whbether, in fact, the cost 
of prd ucill, sitlliIir Cc)lIDpoInt' Is und er stbc nitractilng Irrang,9,e­
111_lentsdilfLt, frl'om t to (it Itlldt-rtaking proutctiotn 

and htIeLt-b T )\'r costs. ;\lowever, a 

).ts the lirlll 
of all thCOtInipcinnts itsel. IVOcarry ui t such an anal,,'sis,, detailed 
data oi tle cost,,; ',tr lirnis, itcn ding lie imputed value of 
CtLtiptietIlt tinuc useld in the prccdiclioti process, should be collected 
and coInpa red with ,inlilar co)t data hor firtii, that niantfacture 
their own Lti'OllotutliS.\,cctecv\,, such n()1111,1-isons will not ill 
tlenisele, be ',lticient to establish the superiority or otherwise of 
own I)WlltlctionI Ilvt)Owt racting. There llav be important t\ter­
nalitiCs itvolved in owtI prtoduction that t1e previous atlalNsis 
igtlOlres. For e\, ni p)l,parent i rtirns'ski led workers and super\'isorv 
labor may become.' thinly spread ca, intg inefficiencies. Also, the 
shop foir lllV 1'1lC'c(llt' cl Ulted a nd cotigested that wvork flow 
isseriously hampered and costs eca late. A,, h.,se, reasons would 
also nake sLbcioiltrLctilg attractive. 

We do 1ot haVe the detaileI data tieeded to exa miie the cost 
advantage of subcontracting as discissed abc)-e. We do, however, 
have infornation on pricing decisiotis in stbcontracting that indicates 
the relative bargaining strengths of' parent antd vendor firms in arriv­
ing at contracted comnponent pirices, and will therefore shed some 
light oil the decision to subcontract. 



In table 6.13 we report firms' responses to our questions regard­

ing their perception of the adequacy of prices they receive or pay 

for tile Subcontracted component.s. After discussions with them, We 

defined prices to b,adequate it they were 15-20'.' above tile cost 
Of manufacturing coMponents, too high if tIhev were 2W3(Y-'( above 
costs, and too low itthey were 1I)-1<; above costs. lhirt', out of 
the -1)tirms we illter'ieted replied that prices paid by parent firms 
were dequte', while It) telt that prices wee too loW. Ol tl' other 

hand, IS fiirm,, it 1 31 ilterviewved replied t hey lughtparent r th 

tlat thI' prices titn pHid \\ere at 1 1ia te, W hiI' 13 tholIght t \hewere 

too higvh. linLi ioiire t7,', ) believe'd that prices ares, vendor firrn 
adequate thanl did prtnt tirms -s) We inltCrpret this to imply 

that venidtli tiruns ,rr 1iF\ ICrelIn tlv sati tied witilh sIbcolntracted 

Corliponeillt price, than areC paren1V H; ::.,, ;''!;€; c.!at tlwv areil iiav :,,T 

drivten to this irirnt'nI IIt 11V tIlk' hi,'h orgalni,ti0Ial costs of 

tlederti1king prid litihin HIit'nrst'lItV. 
.Ali alteriati, vii,\v ut pritine insiiitrc'1n0l0tilIg ispresenled 

in tabl' nI-I. IIrte IL ot firmswe,i, (iid respone kvenoChr 11to ou r 

iliestit ), A i, Ihi prices von rMceive b tlhHibco)nitraCtLed COMpo­

lwtlts lighl, tI1w sillt, or I hiihnWLt \'it Witiloul receive With­

(lit stilt' tr til' Ii.C. hV tlill-iitlll'illtIIlm rke't 10r (onlptL­

nnt) I[h tni lt1Ill' t )iliIaL'retl tirm was, Are t'endnr' the , 


pa1 1ir 
l r thall the iipuitti' V0ilit( it toinpoIntlts had Vo1 inaladc­

tUrtl themn1 Votirelt' A miijoritV (T0'')o \'0ildu iinrtiis reported 

thllt 1b11i0trattii0, , ith'r aOeulmte higher, While 

prices VIll ),I\t ,Illb r,It tinii, 'IIip01Ints higher', the samne, or 

price WerTe or a 
marjoritv (ST') t prenlt irn" belive'd tht subcontracting prices 

wver the ,111 iCr Ion i. \'eCntlos epi itin, Hit prices were lower 

utlder ut, itirattint, wtre, in Mlo t ,tA's, Ihos that hldi a "tying" 

relationshiph Witih p),ilt ti ins. ,sWe have jlst seen, such tying is 

not ver\ \Vid.'spuIV. ihtil hsioui we draw from this evi­I'lhe that 

dence i, Iht, b\' aiid Ia rer, vtid r a11. parent firms are better off 

tinder lrct il in,-,te hithteel that they cOnIud do no better 

tlinder ltLerndtivt' airangtnet. 

Contract Enforcement 

Suc'cess inl,ublcontracting for the parenl firm depends oilensuring 

that priodillt peciticationls amid Lieliv\ery schedules are met by v'en­
dor firm. This is part, by 0Material and moraldeterninetid, ill thet' 

incentives for lul filling conlr,lcts, such isgoodwill inthe industry, 

prompt payment oildelivery, aind atdvance pIaym1ents Oilorders. 

Equally mportant are the penalties associated with nonfulfillment. 
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Table 6.13
 
l'rice-Cost Perceptions of Parent and Vendor Firms
 

A) (13) (C) Total Firms 
Vendor Firms 
Parent Firms 13 (-12'; ) 

30 (75'; ) 
1; 

1()(2-, ) 
--

40 
31 

Note: A: I'riots to high (20'; -,0';,tho t, ( Prikvestoo low (10';-151, above 
co',ts) 

B:Prices,Id'u l,('' 1 Ad)MVt 
CO ,t,). 

In this regard we L tt0lptd to examine the legality of contracts 
in the co iArs' Of t.he survx'. We c,11aine across only one parent firm 
(Millat Tractors, aIread v discussed) that had a n'thing resembling a 
written contract with vendors. I':Vei i thiS, was qui.t' in formal I.The
"contract"was a letter itroIllthe p1arent firm |lid eating the number 
Of cotmponentS 1be0 srrppIred; there ,IOtIiIig oll 
tileCS and '()IIIornplInt spIcLitiCatiIl IS. 

i'; deli xerv sched ­
\eT',l Lontracts, kt corIISe, exist 

and are Li ke \i'ry sri ,lS,''irice, ill I sinail busines., goodwill
ald re'tit'atior aVr\'ery iIpotrI t. Besides, as we have seen earlier,
vedor and pa,,Mrent firis beiorg to tie S,1irl, 1o1iar brd,ri. This is 
also important ill ontrat Itlltillinent. I1lorriii, esc0,p., clauses exist 
,and do COme ilto ethct w110ii tire' CiV'crnSLtICe, leading to ntonful]­
fillinent are bviis--iIlresS r dath, or bottlenLck-, iii the supply
of essen tial r.wi\%h,riatiS. WV\'hen this ha :pp0,ens, ri0 legal machiner' 
is activlted. 'he ,rCnt lirm kniv, ot the circLnIs1,t,rICs, since 
person ,l sui)pr'i-iol en.stulLes lo-eL'Clltt with ve1nd1or firms, andmakes alppropii*ta,riaIgeIIrnWtS depending iii w hether or not it 
believes in the ven1dor's good faith. 0 nIv two parent firms in our 
sa in ple reported breach f tlhe v'erba l contract: the vendor firms in 
question had abscoIded 'ith adx',IIce paments on components. 
In both Icases thie filrInS were Ine\ to the hocalitv. 

Table 6.14 
I'rice Percep,tiorm Of Vendor Firms Compared to Market Prices and of 

Parent Firms Coii pared to Own Maniufacture 
I ligher IoverL.owe 'Ibtal Firms 

Vendor Firms (I 0') 24 (6,(; 12 (301,) 40 
Parent Firms 4 (13";) 18 (581() 9 (29',) 31 
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Delays in delivery of components were reported frequently, but 
no penalties were reported in connection with such delays except 
the threat that no work would be subcontracted to the vendor in 
the following season. This threat is rarely carried out since the aver­
age duration of the contract with vendors is between five and eight 
years. It is worth noting, however, that parent firms that lnd credit 
and provide technical know-how to their vendors are more likely 
to succeed in contract enforcenient than others. We grouped firms 
according to whether they provided such assistance and report their 
responses regarding contract fulfillment in table 6.15. 

Oil the vendors' side, the storY of subcontracting is relatively 
more straightforward. We came across no cases where a contract 
was broken prelaturely. The main issue, from tI e vendors' per­
spective, is the pa rent firms' paymlent schedules. Vendor firms 
reporting tying arrangen ents are, in general, more satisfied than 
others regarding paynlllt schedules. In Faisalabad two vendors 
repork'd tHIat thIt had shpped working fo'r parellnt firmS because 
of exceptiona ldelays (six monlths in OLe case, and tour m1onths in 
tilother) in pay ments on delivered COMp0mn tS. 

Unrecognized "ft'dera tions" of agricultural machi nery manu-
Ict urers-it recognizedLv the governm111etl, that is--e\ist in all 

towns that we Visited. mILebeLshiP is;open to both vendor and 
parent firms. I1oW'er, gropigs of vend or firms do notiseparate 
exist. All the V'ndors we interviewed expressed a k'en desire to 
form such groups in Order to exchanlge technical information and 
cooperate financiall,. A con1mmon perception is that such groups 
could ensure better working relations with parent firms particularly 
with regards to payment schLedt1es. Vendors are unanilous that 
this is one area where til'governmcnt ought to intervene and pro­
mote such groups. 

Some Economic Implications of Subcontracting 

Earlier studies of agricultural machinery in Pakistan by Falcon 
(1967) and Child and Kaneda (19I75) report that large and small 
firms can coexist because they arc producing a homogenous prod­
uct. This view of the industry implies that there are no scale-related 
barriers to entry. The existence of widespread subcontracting ar­
rangements that we have observed suggests, howevel; that there is 
process (or component) specialization rather than product homoge­
neity in tile industry. This is consistent with Adam Smith's view 
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Table 6.15
 
Contract F'ulfilllent for Parent Firms IProviding Assistance
 

(A) (B) (C) ()) 

(i) 60t Wi (it) (i) (iti) (iii) 

Assisting Firms 13 1 0 3 II 2 2 7 4 
Other Parents 18 12 0 13 5 5 I 3 
Not e: A: Nuii mer of firib (: Sptii-Ldt it SlnChtltIIJh

B: IDelivorv sCheduiles (i) SIii ,LILttIrv, (0) ,itlisftor't
v, 00t tlnsa, lal~chorv
 

0i hinstistLtrv Av.rigV cOntrI): t dlr,ttiOll 

(i)I dI-,, (ii) --V 'd , 
(tii) S Vtirs or mil ett. 

chat with explnsion illthe size of the market, process specialization 
(division of labor) follows. Ilia growing inidliStrv that does not 
require a Co(iti nulittis pr( d uction process, large firis find it attrac­
tive t Subcolltrac prOceS:,t'S (Or co1mnponents) to sllall firms. 

tubc in tract ing is also t e sobl tion implied in tile classic pa per 
bV (ioaSe ( 1L37) tiltile llattlle Of tile firl. I le exmines tile factors 
that discourage firms from verticallh integritin g until tile entire 
production proc'ss is carried oll tuider one organization. Ilnthe 
COltext of onr iiiscussionllt,when he10net benefits of contracting in 
additional sCrvice's to idrrV 0it prodution under one0 firm orga niza­
tion becomeni negative, subcontracting takes place. Thus wNe agree
with Aftab andia iiin (IL)Sj3) thlt process specialli/ation1, which sub­
coltract ing enables, is a m ire satislactor\, expl,ln,ltion for tile coex­
istence of sm,1ll an0d ldrge firls ill the industr' titn tie alternative 
explanltiol grountidiLd illtilte abstneR Of scale econom0liCS, aS Sug9­
gested by Child aild KCnedd. 

In our discussiont subcttraLct we lof 1Tnlngemntshaw 
focused on tile inlterlinkages anid colplelenltaritii's that exist 
between the sinvilI vendorlfirms anld the lr'g' p.rent firms. These 
interlinkages operate primarily in the credit market and in the
exchange Of technical know-how. "he main comlementarity, of 
Cotirse, is in tile alr of pro'ess oi skill specialization. All of these are 
impourtant but inllmany waVs the mos important linkage is tile one 
forged in tile credit nl,rket. It is Lui te certain that many of the vendor 
firms would be unilble to CI0iitline opathtij)Is, given that tile credit 
market lu nctioits so poorly, %vitilout t e credit arrangements with 
their parent firms. The advLntage to parent firms, of coLurse, is that it 
enables them to contract ou.t processes (thus saving labor, capital, and 
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organizational costs) to firms that can supervise work closely and 
thus ensure that contract specifications and delivery schedules are 
met. This is important in the absence of a formal legal machinery for 
enforcing contracts. Subcont r,actiig arrangements, therefore, enable 
small and large firms to coe'Xist in the industrialization strategies of 
developing countries. Seen in this light, tile debate about small and 
large firms as competing strategies foIr industrialization ignores 
important dimlensions of the unIderly ing issues. 

The interlinkages in subcontracting arrangements imply that 
parent and ve,ndor firms must be located within easy reach of one 
another. I listoricailv, vendor filnml in the engineering industry were 
located near supplies of bulk' raw material to avoid transportation 
costs. This resulted in tile cnIcen tria tion of such firms in specific 
locations where they' co Uld exchan),e ,'gineering skills and infor­
mation on input prices auid sOrllrces of .C211,andfor their output. The 
pattern helps to explain wht smalI specialized hidustrial towns 
like Daska and Ni achaunu in Pakistan co6ti.aue to grov. 

.ne adver'se effect of compleIen ta ritie- between vendo r and 
parent firms is that they mav resilIt in "tylig" arid thus may inhibit 
tile diffusion of inioation.here ,:re at least three ways in which 
a carefulhl devised gov'Or'n'l mlerit policy may help here. One is to 
introduce, aid VigortoIsly police, a pa tent system. Another is to 
make miore capital available to vend ors from sonirceCs other than 
parent firms to a Vi id tile cieation of nmonopolies. Third, programs 
can be initiated thaI ercourage resiarch and development by 
Selected vendor firmis thIn-ough financial arid technical assistance. 
This should be tI l\wed up with frequent conventions of parent 
and1(i ve1ndor firms to Ce,xchn,1ge illnovated processes (,Is was Commo1110n 
in Japanese su~bcontracting in the first half ot this century). 

We have argued that subcOImtmactiig for'ges important intrasec­
toral linkagees, thus enabling Ie,1and Mid ilvestmnent expansion to 
have laximull n intiplier effecls. For this to happen it is important 
tile expansionl in demaii taks place for goods that domestic engi­
neering skills are capable of nmannfacturiig. Thus, an import policy 
that makes ,:ombine harv,esters cheaply available on the domestic 
market w.ill restlIt in much of tile domestic engineering inilustry, 
and tile subcontracting links that it forges, being bvpassed. 

Finally, the benefits of ;I bcol tract irig must not be the only 
cons;deratiori iri prouiot.ng import suIbstitutioni. '[he success tf 
Pakistan IAttmlobile Corpora tion in promoti,,g subcontracting in 
tile man, fact Ure of cars, trucks, and tractors must not be allowed 
to detract from a careful analysis of the inport-substituted vehicles; 

http:prouiot.ng
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international competitiveness. For the Indian case, Watanabe (1974)
has catalogued in detail tile economic losses to the society of such 
"forced" subcontracting. 



* Chapter 7 * 

Growth 

Some of the factors that contribute to a firm's growth are beyond its 
control, such as the political climate and fiscal policies affecting 
inv,stment Jecisions, 0t performoance of tile rest of tile economy, 
and tie workings of financial institutions. I lowever, there are other, 
e'ndogeollLs fltLors M\er \\h ich firms do have control, such as tile 
entreprenenurial ability to ,ei/e profitabe opportunities, managers' 
organizational abilities, and worl.,rs' willingness to learn new skills. 
In this chapter we 11,nlvte the impovtance of s mle of these factors in 
explainiing gri)wt h in tile far11 machine industrv. 

The chapter is divided into twO parts. In the first, tile industry's 
growth is ledsoLred bot h ill terms of existing firmls' expansion in 
operations and of new firms entering it. Such entry is described in 
the first section of this part in relation t the major phases of teclmo­
logical change in agriculture. We find that growth and product spe­
cialization in the farm nachinerv industry are closely related to the 
demand pattern generLted by growth in Pakistani agriculture. In the 
next section industry growth is examined in terms of changes in capi­
tal stock over time. We find th,, average growth performance in the 
industry to be very impresive. On average, firm size has increased 
nearly four times, with the innual growth rate being about 46%. Our 
analysis in tile following section shows that among the factors that 
have contributed positively to firms' growth are judicious selection 
of products to specialize in and good connections with "bradris" that 
are known for their entrepreneurial skills. Firms that start out too big 
tend to grow relatively slowly. Moreover, firms using capital-intensive 



technologies are tound to grow Il.aister which '.iggsts thaI uch firls 
may generate large invStllet srpln, AnIloIg the exogenous, fac­
tors contributilg to growth are:techLLnoh gicaichange, Inigration, raw
 
material availabilitY, and linkagtcs with tle0 reslt of the t.'tOIonlv.Inllpor­
tanltIv, a Libl poljticMl ,ir0iuiLn1nit istollild to plLV a Suthe but
 
ipor~mlt role illp'rttlotilMggowh
 

Inle seC
WOlld Iart o1 tik Chap11ter We IVeprotti detailedI inlter­
viCws with I111 ilt.diiItrv.0 fio il lh' IhstC will ele'thc rtinnc,der 
to share more1 direcLtly the L' strlin't.;e andL impor)(tant turning 
potint<, %\ith the entrepreiuCLrs pt'rceltioll of Hit' conn1c ciinl<,tCtue 

att'cting4 grlowth. lIhtinterview Sll vivid lighl
n ii hed a 1110t
(in ilhi liV i,lssti ,ictiissdprevn islv~ iii abstractl termsll. 

Firm and IndLstry Growth Factors 

Firm Lntr,
 
The oltdes-t firI inl our11 "'ample was e.Stablisiied~ inl N-) inllaska.
 
Irolill that dih,illtil I"S2 there are 3S \T'earl, which we have dividCd
 
inlto ei;4hit time' pT~il Of live \ears cCh (t'\'tt 
 tile' list one,, whichl 
is. ot l 't,veais .
 

!hIC L11ili1itil\ k-<(lh. OflIirlII-,
illtO lit iI)l lt q l'v 1)\t11110 I)(,TiOLItS
 

ill ealch t l I'-i. ll illit tp 1'ti L-'11ti table 7 I )111\I lirnu \el' 

tl"iihtWiittlh i ttl hrICI, i l ,ei\arltilaittl iibWtell ,i 'Ind 
lM i hllttv in. l n s ii 11ili l waltLtltt i.Illl tih(T tlhttc,ite'm ", thrlv tlwr , tr >dh,\",,lldiYO hlitit~ ( IHic \\l T, ilot' l L -t,n . [-C,ill, 

;ollhw of H I iotll, i. LI 1n1,11nd l ,11-Ci-&' l I ' ll lot- tI CItk~ 

h0Il0\V1. FirP ,I , l l' , n :L 111,11 1,\v-,t(-III \V~, 1in1-uliiCil tolIrO\'iciC
 

,atlt'(.tilt' \ite lTti l'.tht i'\W ( Ireen Ievt ititln ttchriltlhgv ill agiictlil­
turiC thI Ild gltIatl\ iicr'Ised ti Lit1lil Il li ' t'g lar irrigation. 
St'ct .l lte , 1 a sutilt 11ilt di cL0tllr'v' Lc1l1,i1., \\ iltt ot iit<iihy 

irrigatili ill sttils btglill t tr'l,llltI\, p1iitts, hit.1 
ti IfL vast acts ot
 

,ind nd \\'<, tt ilc ld l ut lii ttiaillagi. (fihaff
i 1,lohil i l is 
C1l.ttt' <, IlIl slhlIrneclihi'er, oI tilotie l an111d, Ila ,lwIVSaI 
bee llinlnlnil a ,Iresult tt iaki stin's mi\d tillliflg practiccs, 
wvh ic h inll l, <lh kI'<orlti 'lInd,llillia htl<,Ic ivatlion ,incd-v .
 

illii hadL bgL
till!n.thV HiC<('11d of l110 INOO(.(Ot tht"W 

Thirit\' liilll 0ur sail1h i'.'pirtt'tdtIlit LTIl\ un pra­
1 I V', illthe' WuhOW01 

iiIt.
grou111p, tilree, Il hI llr ei;rt)tlp, twit WLt Illlltlfatur'tling trol-

IC\, 01le pit h1h, al1l drills, ai Id14 Were ill the SLgarca(lic cruisller­
chall ctutter groiup. Fiirms manufaictulrllgin treshers, trtolleys,l and 
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Table 7.1 
Cumulative Establishment of Firms in Each Product Group 

over Time Periods, 19-15-Hi82 

Product Groups 

.Suga rcane 
Crushers & 

Tilme l'loughs Chaff Total 
Periods libewells Threshers Trolleys & Drills Cutters Firm:, 

1945-4L) - - - 2 4 
1950-54 4 - - - 7 11 

1955-59 5 - - - I0 I 5 
1900-04 8 2 2 I 14 27 
1%5-69 10 3 2 I 14 30 
1Q70--74 -1 7 3 4 15 43 
1975-7t) 22 28 8 13 18 92 
1980-82 25 46 14 16 is 119 

drills and phlugls entered tile business in response to the revised 
development strategy that gave agriculture high priority. Increased 
agricultural activity resulted in greater marketing and therefore 
high demand for transportationm and on-farm processiIng equipnt. 
Meanwhile , for coiinued grow,demand tubew\ells to providing 
opportunities for new firms. ['lis pattern continued to be reiniforced 
so that, by tilend of th 1970s, 1)2 ltirms in our sai lple \were ill 
blsiness---, threeflhd increase over the previous decade. 

BV the mid- 1970k, agricultural output was nearly double that 
of the previo, .ade. At tilhe timile, niigration ofilsae 'akistani 
workers to the Middle East had started to affect rural areas, result­
ing in shortages (it labor at peak periods, part icuIlarlv at harvest. 
Conditions for using mechanical th retshers were ideal aid the light 
engineering sector responded o.1uickv. As can be seen in table 7.1, 
there was a rapid increase illtIi resher manufacturing firms during 
this period. Of course, an official policy to subsidize the import or 
tractors (v'hich provide threshers' driving power) was crucial ill 
bringing ;,bout the so-called thresher revol mitioil. 

It appears that barriers to entry, through licensing schemies or 
by rationing investment funds, are not insurmountable in the indus­
try. Firms of all sizes exist catering to specialized regional demand 
for agricultural machinery. After describing the industry's growth 
we shall take up in more detail soile of the exogenous factors and 
policies that may have contributed to it. 
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Growth in Capital Stock 
We mav use two reasures to descr:be the industry's growth:
increase in tile number of workers emploved, and increase in capital
stock. We iv;e the latter measure in part because, Iswas discussed 
in chapter 4, we have tairly reliable measures of firm's capital stock 
and its history. IPercentage growNth in firm's capital stock is given as 

G K,-K,,- 0KI 

where K, and K: ar., respectively, thicurrent arid previous period 
average capital stocks Of tile firms. This mIeasure enables uIs to coln­
meni on the trends ill tile grtwti of capital stock of firms in each 
product rop tor tile etight periods between J19-13 an1d 1I2. I'ercen I­
age growti rates f.r seleteh filIsartI repIplued illtale 7.2. 

Capital stock ,grcv ar,pidlv in tile earl' It935 becCtuseI IMuslim 
eiltreprlenetIrs fl'll tle tilIdian tlunjab were etlblishing their firms. 
Grokxtli peakeCL againt h'i-Il-)siI and ag,lin lt mid-I L)7(Is. Ile 
av\erabte capital twks of botii 111all as Well as large, fi riis laxVe been
 
gro,,iig ,te,idilv, xvhtli mall linms 
 slo\'ing ,greater variatioln il 
growth than lrg turie . ie sharpest iihceiA'es in capital stocks are 
for tihlatecoie'rs, Iarellh, firmslihanftlttrillg trolleys, arid drills 
arnd ploughs. Their gro\Vth llrates peaked tilein lid-tollate It7)s.
By tlile earlv I 8,uI it at'pea red Ihat thcapital stock grovtll rates 
of all products grurps had 'drayeddown. 

tactors 
to tHil' that eplairi growtih. TO o tlis We define t\v leasures 

Ve iOW plt tceed t t '\d ri ne s tnie of Illbl eildogeious 
firri 

of firm's growtIi. ( )Ie is firrn's glro\ti oVer its lifehtime, illeastred 
as cllange ill its captmIltile VAIte of stock frrmn lie date of its estab-
Iishmert Ulnil 19)82. The tt lhr is tleitrn's a verage annual groxwth
rate. Tile aVT g V,1Iies ft lthese tVo rn'dslres over tile entire 
samnple are irep~r.ed in table 7.3. 

As tilevidernce shows, the firms' growth performance has 
been impressive. In orderi to identif\, tilelidogelotis factors con­
tributing to tile firm's grotwthl, We regressed tile annual growth rate 
oil firm characteristics such as product specializatiori, location, 
entreprenletlr's bradri, firii's age, firm's ability to borrow, firm size 
in terms oIf eml\'1oynment, techin use' by tile firm, and ini tialvlrg [l0
value of capital stock. [he results are reported initable 7.4. 

We find that location does riot irifluence firm growth. Product 
specialization, however, does. Firms manufacturing sugarcane 
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Table 7.2 
Percentage Growth of Firm's Capital Stock (Mean Values) over Previous Five-Year 

Period, by Selected Firm Features 

I) 50-54 lQ-5-5)4 1060-04 I ,5-04 1970-74 I975--79 1980-82 

All Firms 467.74 48.1)8 12(0.23 25.12 138A04 154.88 35.48 
Tubewell Firms 341.74 33.11 47. 6 lL.5 57.54 3236 19.20 
Thresher Firms - - - I94.98 851.11 6-15.65 63.09 
Trolley Firms .. . . 77.62 30).()3 204.17 72.44 
Drill & Plough 

Firms - - - 575.44 23.99 147.9 1 61.66 
Sugarcane Crusher 

& Chaff Ciztter 
Firms 112.20 269.75 6.92 109.82 58.88 3.02 -

Small Firms (up to 
10 Workers) 309 .0 3 30.9(0 61.1)5 23.44 125.8-) 288.41 51.29 

Large Firms 87.13 93.33 223.82 20.30 147.91 52.48 3.16 

crushers and chaff cutters grew at 11considerably higher rate com­
pared to other firms. Both lohar bradri and firm size (in employ,­
ment terms) were founld to be significant in regressions ill which 
firm age and original capital stock size were not included. With 
their inclusion, howvever, both these \'ariables turn out to be insignif­
icant. Not surprisingly, firms that are successful in borrowing in the 
modern-sector capital markets grow at a higher rate than otheis. 
Firms that start witi relatively higher capita! stocks grow at a much 
lower rate than other firms. The same is fot. nd to be true of firms 
that have been in bUsine.ss longer. We also tried d ummiy variables 
for firms established at the height of the Green Revolu tion in the 
early 19 70s and tho se established after the military coup in 1977; 
our purpose was to capture investment incentives due to, respec­
tively, expectations for demand expansion and security of invest-

Table 7.3 

S'ercelntage Growth Rates of Firms 

Standard Number of Firms 
ant Deviation Reporting No Growth 

Growth over Firm's l.ife 407 1,311 23 
Firm Growth per Year 46 15.4 2,) 

http:Usine.ss
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Table 7.4 
Factors Influencing Firm's Growth: Ordinary Least-Squares 

(dependent variable: firm's annual growth rate) 

Coefficient Standard 
Value Error 

Constant 2.743 0.628L 

LOCATION DV 
Gujrnwa 1a,-ialkot 0.173 1.927 
Faisalabad -0.577 0.505 
Multa -()OI8 0.483 
Lahore -0.418 0.424 
Mianchanti -).380 0.572 

P'RODUCT GIROUP DV 
"lubewells 0.648 0.468 
Trolhevs 
Drills & l'houghs 

0.459 
0}.569 

0}.413 
0.387 

Slgarcane crusl;_'r, & Chaff cutters 1.954 0.877' 
laxliar it repr(inCeUrs -0.1143 0.24o 
.arge tirin', (Finpoving More Than 10 Workers) -0,111 0.291 

Firms Stl't'rst ullv l(rrowing from Banks 0.463 0.920 
Proportion ot (.riginal to iOtahl Capital Stock -2.79 1 0.31Q' 
Firm Age -0.1187 0.149' 
Capital-I.abor Ratio ((.000122 .000 12" 

R 0.53L 
I value 8.011 
Notle: Sm percri ikpt a, 6, andi imph signiticance at I0; , 5" , and IP levels, respec­
tively; I)V signifies "tLtnx nV variable." 

ment (after Pri me Minmister /ulIfikar Al I l3hutto's nationalization pol­
icies). Neither of these were statistically significant in explaining 
firm's growth performance. Firms' capital-labor ratio, which is a 
broad indicator of technology used, is statistically significant and 
shows that firms employing capital-intensive technologies had a 
better growth performanlice. (There may be a problem with endoge­
neity here, since high growth rates in capital stock could have 
resulted in greater capital intensity.) 

Factors Influencing Industry Growth 
Clearly, the advent of Green Revolution technology was a big boost 
to the industry. In the early stagcs of technological change, demand 
was created primarily for diesel engines and pump sets, to provide 
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regular irrigation for the new-yield varietals that used chemical 
fertilizer. This demand continued for about 15 years, allowing firms 
to experiment with production methods and small firms, especially, 
to find a niche in 01e industrv. In recent years thi, demand has 
declined, partly or, account of rural electrification, which has 
resulted ill many tNarmers switching over to electric motors. This 
tech nologv is c )nSiderablY more capital-intensive, sO that many 
firms ha ve had to scale dwn their operation or turn to7 other 
products. The increased agricultural prodt .lion accompanying 
technological change has also caused shortages of labor at peak 
periods. This had brought about tile mechaniZation Of ploughming 
and threshing activities and hence a new range- of agricultural 
machinery has Com11e illtot d ciacd. Entrepreneurs art, gtmerallv of 
the view that del1a nd induced by fLirm mechanization is likely to 
continue growing. 

Another related aspect is the migration of 'akistani workers to 
the MiddIC Fast. (Sin ct I75 nearlV 2.5 in illion Pakistani workers 
have migrated abroad, mainl' to the Middle East.) This, Ol the one 
hand, has rest ited in -h rtaiges of labor in the rtural areas and, on 
the other, in remittance. from the migrants that have enabled farm­
ers to switch over to ineclanzied cultivation, so that further demand 
for agricultural machinery has been created. 

According to Child and Kaneda (1975), a major constraint on 
the industrv's growth is that raw material is not reliably available. 
This appears to have changed now. The raw material used in the 
industry conts primarily of pig iron, steels of various strengths 
(ill tile forll of iild steel phites), an ie ion, rods, ball bearings, 
and nuts rild bolts. I'ig iron is Used for casting parts and is impor­
tant for firms m faia.'turing tubewelI machinery, fodder cutters, 
and sugarcane cr0shers. It is combined in variotos proportions, 
depending on the part to be cast, with scrap purchased from the 
ship-breaking inldtPisrv ill Karachi. Until recently pig iron was 
imported in large (1ta litits. With tile comremissionuing Of Pakistan 
Steel Mill, however, reliance )n imports has decresed. Most of the 
entrepreneurs were luite ent husiastic about tile luality Of pig iron 
produced bv the mill and described it as "soft" and easy to machine. 

Raw material is, iin most cases, adleqMately available ill the 
tov is where firms are located, althoughIl ahore is the ma in market. 
There is no restriction )n the minimum itantities purchased. Vari­
otIs arrangements regarding payment eXist depending Ol tile reli­
tionship between entrepreneurs and sellers. The usual practice is to 
pay u1p to half the price at the time of purchase and tile remaining 
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half within a period of up to Oh, i,ni-. A, ,c ,.v in nTrr discus­
sion of capital markets, this arrangement is important given that 
supplies of working ca pital are inadequ ate. Thus tile innovative1 
arrangements in the raw Ira terial market appear to have smoothed 
out some Of til' problms tha ima v have retaidid growth earlier. 

The nalure of the political and administrative regime has an 
imp.ortant baring on the iuventmnt climate. Under the Bliitto go'­
elinlent, trom 11 71 to IQ77, there wa, a perva,,ive rhetoric (it nation­
a li/a titln thaI encolmlpISsed even the very small fiIrms. [he grain 
trade was na tioulid, which I Lde the rhekinc all til Imore credi­ed 
h and restlted ill insecuritY and stagnaltion Ot investmrent. In the 

regression analWVsis of t ' previous ctioln We t temllpted to 1'aIlllille 
the ilp,lt Of political regime on in\VesthIlnt by i .todIciilgdumll\, 
variables. TIhese were s.tatisticall v ilisigu iticnt. I IMvi'r, tIe rela­
tionship btween poliics ani ill\ is and,tr a sutle onteh1, mnaxv 
not be captueLd b\' simple retessIOn nireL , it is, pr-Iii'ilrrIs. [:itlw 
likely tht tllhervo'WlUld ha\v been nrrlI MOLre iIeStrient hiWl the 
prlitiCil clillht been morei'r('ilk(IIIaingl. Inidl1idt,he reg,,im's land 
retorm rhtoric 11 'iV,' have st r'rigt'l i'rhl the, ri'nid to Ille'lhl­
nie, with 0ar1nV llildMVIWtr liiining 1,111i tri their tlenants to 
inicreasi' their itli-culliVItid ai,, w\ithlth help O tracor's. 

An important fi'atlre Of lte ag' imaichinery is1,ricultura l indusilrst' 
its linats with the ie-i ot theW tconLon\, pairticulaly the agricuLI­
tural secLrto. The tw( illlt imnportn'nt linkages are through the labor 
and produtLt nirkits. Iliidsi ll," r mec'hililatioll ierates 
iemand flot I,11r1to niainrt,lin aind sirvice taLrn rcliinel'. W,,e saw 
in chapter I thit hhar bradri workers in iirural als tralditirnall\, 
ia\e, nr,1rftirlltll'e ,ind sIrviced tit(, 1is1,l simiple tarinn iniplements, 
acquiring skills r'IVIt'id toHtH sph1istic teid'iw niLclirierx' through 
el'plynrr-rerlt l tirll,arilrtctiiiirr it. In this ma1hner tihe industrv 
riceives a reguLiar fhIw of sifnisk i il' wrker, who upgrade their 
skills arid then rLttrrn t rtura a',s t servicth ri' fwtarr lllnlchin­
erv. TIhe Otih'r IinkaLe Is thlt, with increasing_, tarni rCri'i'lni/tion, 
gro\tlh in agrii'uItir, e esulIts ii lt gro wth ioft it, farm rnahi nerx' 
mannlf,actulril,; iniil rSt ['ll bet weet' fa rmlers andrV. clise inlteract ion 
la nuliltt'rs eilsSHr'r's thlt machine diesigrns are both in keepiCig 
with local n,iniieringclpailih iisanil i'cOIornictall feisible. Ill this 
sense thi'ir intractioii is a good e\,1rinpI, of inrstitutiontal arrange­

eritsI halt It t'tihniogy. Thse two IinkagesrIsu in ''a ppr pria 

IIV hae conlrihurted importalntly in bringing about t'chnological 
chan, agnd growt Ihill b it agricuiLt, etilId the ,gricultUral Imachin­
er' ind ust''. 
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Throughout our discussion of the structural impact on produc­
tivity performance in the industry we have emphasized tile impor­
tance of location. In our regression analysis of factor,; influencing 
firms' growth, he0 ever, tile dLmr1V variable for towns are found 
to be statistically insignific-ant. Yet if, conversations with firm own­
ers and/or managers anid other knowledgeable people, location was 
alwaw poinWd Otlt as beiIng iiportant. lhis suggests that location 
may indeed matter but in indirect alld subtle ways. Thke, for 
inStJ)nce, the developlient of tile industrv in NMia nchaniniur. In the 
early I950Is there Was olV one irm loca ted there, anid it manu111 fac­
tured very silnple iniplenrents. A series of events resulted in the 
firm epailding its operations to imanutacture sophisticated machin­
ery. This involved training wc'rkirs, acquiring nimnagement skills, 
raising capital, and coni ng to grip with new anild unforeseen tech­
nological problems almost siIgleh-andidlh ii a town with no ingi­
neering base. lIre elt reprenerial talent if tie firn's owner was 
stretched to rt', limit (in tllt' n\t seCtiOn we rep)rodlwt'e a detailed 
interview with liii). Ihrolgh pt'rsistence, anild a remarkable ability 
to work hard OVr l0iii; piriids, tiL' tirm overcalmI' these IuIrdles. 
In 1982, Miia nlhranni, boastid more than 3t IediIIrnl-to-large firms, 
all ot which trace, thi'ir anteci'ideInts back to this firl. 

These deiveloprnI'n ts are ritlectid ill th' rallge of machi nery
manufactured to suite the riegion's Ialriling relutirenients. The town 
has a large skilled labor torce that it now exports to Faisalabad, 
N ultan, and ither citiies w her' tiL' industry is making a beginning. 
It is Liliite likely that the original enitri'preneu r would have suc­
ceeded anvwl'her. I Iowv'er, tihere were special feattin's Of NMialn­
cha nn u that contributed to his success. It is loca teid in the center of 
a pro.iperous agricultural district with large farms, which ensured 
deiand. Its importance as a grain market implied that investment 
funds could bei arranged. Its ifficient administration and e,:cellent 
road and rail netwom k tacilitated deliveries if raw material and
transportation Of finisledliachinery. nip irtantly, a steaiy flow if 

semiskilied lohar workers who could comniu te fron surrounding
rural areas provided a source ot relatively cheap lalior eager to learn 
the new skills aid then return to thL' village to service the new farm 
machinery. All of these location factors contributed to indtustry 
growth and NIianchannti's reputation as a center of excellence ill 
that industry. 
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Two 	Case Studies in Growth 

In this section we, present detailed interviews with two firm owners, 
one in [aSka and the other in Mia ochaln niU. The firm in Daska is 
sniall. Ill Ote ilnterview %%ithits owner we have attempted to capture 

ll eltrpti'l'll'tll ' ,  nern aild struggle-, Citiring the process of 
growth. [)etai- reganllg i OdUctilm and em ply n etl arrange­
m1ents Mre reta ik'iid M)that the reader can te\0perience, diredly\, ma'V 
otf the, iustl, a anah1lid formall, ill the previou.S chapters.ihit wC 
Tl ecold intrvietV, with ilte i,ii chainnl tiri, reveals a SUCCess 
story-- the gr4vtth p1,-!i of a t irm wici has come to bei regarded as 
a leader in the iiiritrv. lie thrust o1 thie "ecoild inlterView is towvaird 
an1 ailttempt to idt'itl\ tile e\o1tlitli ald iidognCtlnlS factors that 
have coltributed thte irill , -u ,,s. 

Munavwar Industries 
ti'Il oi/t'r, , I lMaa' I. .J i'ill> ofit 1 ,.1' l . 0', 1101 0ltt'1 throllg/h 

Q. 	 \V hen \,,'l Voll" litrnl established7 
N .1. It vai 'st, hIiShed ill INT0, but I stal't d work ill 190t8 at United 

Smitll. That tii,11Olo lad,igriulufitral implements. Ill fact, 
at LUinited .iiiitIih We weet lie fIITnder. of this industry in 
l)aska. 

Q. 	 IDid you make diesetl e1ngiies-,? 
M.I 1. Yes, but We\thlit'r gave that ip and starttd llakiig other imphle­

iilt'tS alld s',art for tMS beCau1Se of the changingIpits ta',ictL 

Li0nind ill the conIlltrv.
 

Q. 	 Whv idid Voilli chOoI this locattion? Why l)aska and vhv this 
locality Ith, ring roadj? 

MI. 	 Daska is the hargetS dgricolllItlral t,'1si1 (coLllty) in Sialk t Dis­
trict. Also trac rs are ill w idesprtld use oil Iarms tiere. 
Blesides, my fainlily haslIived here for gCnera tionls. Tle adva n­
tage Of being located Oit tlieri rig i' ad I i, that farm ers hesitate 
tti go intoi lie citV Itc'asL'e the\' ar not vtrv go id drivers ar:d 
usually dLo not have conilhte lpprs [Ior tileir tractorsl. Also, 
they would rlt lLTr tet tliehrwork don in till oti tskirts of the 
city a\d alViuid city hassles. The imrktt has ni0w devtIped oil 
Ithe ringi. Mv plre\'ious emlpilyer, whichUnited Smith, is ill 
the city, would a sI like 'oshift here. 1 in' is '/'If t' xllains till 
solt' iowne'r of lt fir-,, n/i ich is iiot rcgislercd. Atoin ,;his rasois 
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. r not rte,,ish'rinN it arthe 	 anlit,fllowilg:] For instance inspector 
would come every 10 days or so to check it we have pails of 
sand or other types of fire e\tinguishers and he will also check 
for other thinggS--t hey would compare us wit the safety stan­
dards ot larger lirms. 

Q. 	 Are vou a local of this area or a refugee? 

M.I. 	 We belong to IXi srur IchsilIlthe neighbtoing snlb-iivisionI but 
have lived here 21) y'ears.\ t many people here belong to 
Da,&a--lLnarv all have migralvt.i 1-01i surrounding villages. 

Q. 	 Why did I)aslka b1ecOm the important center for this industry? 
Why not Wairabad or Sialkot or any other city? 

M.l. 	 The name "1),aska" itself C\plains this to sme e\teIlt. It origi­
lates from iiasohi, that is, tIL' five cil, Sialkot, Gujranwala, 
Wairabad, lMrur, and NarowIl alt, all at a distance of It)kih 
labout IS inilesj from here. It is a ver'I central locationl. 

Q. 	 You mentinted thIt Liite'd Smith was, \', r first firm. Werc 
VI allso the soi owCner thereT 

M.1. 	 No, it was a partnierhip. I was the mluager, and tile other 
part, hal contributed the caital. 

Q. 	 What was Vour sLare? 

MI.. 	 Twent perce t Of the prI lit. 

Q. 	 Do you c one from al agricultural backgrc, UId? 

M.I. 	 No, but ever since I starled working ill this industry I have 
visited farmIs tomtest the products ont in the field and get farm­
ers' (,piiii)s. 

Q. 	 I lave any of voulr larmihl been or arIte they presently agricultur­
alists? 

M.I. 	 No, our family behlmgs to the lohar bra ri and I have inherited 
this occtipalion----my father and gra nd father were also black­
smiths 

Q. 	 I lOW long have YOU been in this business? 

M.I. 	 1 have been learning this skill since 1958. , became a ski!!ed 
worker ill one Vear---O that I have now spent nearly 22 yeirs 
in the indulistry 

Q. 	 Ilave ai\ of Vour family members migrated abroad? 

M.I. 	 Yes, my younger brother. 

Q. 	 What country? 
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M.I. 	 Kuwait. 

Q. 	 What do'es he do there? 
M.1. 	 He did his master's inl business administration but couldn't 

get a job here. lie worked with for aus while, got frustrated 
and went to Kuwait. lie is a storekeeper in a company there. 

Q. 	 Doe'; he send nmriev? 
M.i. 	 Ys-he sends his wife Rs ()0t/2)00 per month, he's been 

there only a year alld SVS he'll bring money with him when 
he comes back. 

Q. 	 I am asking b cause toI wanted know whether stch remit­
tances are being invested in business. 

M.1. 	 No, these people have no sense--when tIhey come back from 
abroad they bririg tape recorders, teleVisions, air condition­
ers-or else contribute t(' the price of land, bricks, and cement 
going up-but don't invest e i1slin busi ness. 

Q. 	 What is the total value of thi IMnIchirnerv yol have? 
M.1. 	 About Rs -,000t). 
Q. 	 And the building? 
A.I. 	 This is rented. We have bought larnd aid hope. to build within 

six 11onths to a Vealr. 
Q. 	 What is tle rent? 
M. I. 	R.s 2(t0 per month. We got it in good times! Also, the landlords 

hae two tractors, so we help each other. 
Q. 	 Do voU haXe an raw m,,terial in stock? 
M.1. 	 No, We have sollL' completed machines in stock. 

Q. 	 I low many? 
M.1. 	 One or two as salples. One, is a thresher which was made for 

an exhibition and received a PresideInt's Award. And another 
thresher was made On an o'dr from Saudi Arabia, for a sell­
drive machine that wouIld not hae to be attached to a tractor 
I made the design mvselt---and used a Chinese engine. 

Q. What would be the value of these two threshers? 
M.i. 	 About Rs 30,0)00. 
Q. 	 Ilow many threshers did you make last year? 

M.I. 	 About 20. 
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Q. 	 Intile last five years, have you made any machinery that was 
completely new to your experience? That you had not made 
before?
 

M.I. 	 We used to make only cultivators. Threshers, border blades, 
and land levelers are new developments. 

Q. 	Do vou make on order? 

M.1. 	 All our machinery is made on order from farmers... 

Q. 	 Is there any item which was important before but not any­
more? 

M.I. Nobody buys the old-type threshers anymore. In fact, we sold 
some as scrap last year. It uses more horsepower and is less 
productive. The old type does 12 mounds of wheat] per hour, 
tile new thresher does 30 mounds an hour. 

Q. 	 Of the three labor categories-skilled, semiskilled, and un­
skilled, how many skilled workers do VOu have and what are 
their salaries? 

M.1. 	 Four. They ar1, paid Rs 450-500.per month. 

Q. 	Ihat would be V0our semiskilled labor. What about skilled? 

M.1. 	 They are skilleJ. \e trained them ourselves... 

Q. 	And unskilled labor? 

M.l. 	Don'I have an\,. We have two apprentices. Give them about 
Rs It10per month. They are voting lunfortunalel boys who 
have not been able to get an education. 

Q. 	So that in all there are four semiskilled and two apprentices. 

M.l. 	Yes, I'm tile eldest. 

Q. 	What do tile olhers do? 

MI. They supervise the workers. I only give them the designs and 
do the overall management. ley are trained mechanics. 

Q. 	Do you give tht n a share of the profits or do they get a salary? 

M.1. 	We are a joint familv-I give them about Rs 100 pocket money. 

Q. 	Is that all? 

M.1. 	 I bear all their families expenses, we live together. 

Q. 	And you have a third relative-is he a nephew? 

M.1. 	 1-Ie is also my real brother, he's not well at the moment. He is 
an electrician. 

Q. 	 Ilow long have your apprentices been with you? 
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M.1. 	 They change after about a v:2ar. When they ask for more pay­
I11e't, we get new boys. 

Q. 	 So obviously a labor union is out of the question? And you
wouldn't waste any time due to strikes. 

M.I. 	 Y. 
Q. 	 E VotI have anv contact with the Agricultural Machinery 

Division of the Agriculture Department whose representatives 
are here acctmpanying me in this intervivw? 

M.I. 	 We should have, but we dOn't. 
Q. 	 Wily do you feel VOnL 1lotIldP 
M.1. 	 Because they have been flrmal trained and educated inl this 

field and should be abie to help us and IdVSe us in machine 
design. But that doesn't ha ppen, probablY because they don't 
have a reg, !ar ffice here.... ,ftr all if HWYh Come for two or 
thrte hours they can't cuW to all the firms. 

Q. 	 Is it that they go onlY to larger tirms? 
M.i. 	 No, that is not it. 
Q. 	 Speak plainlV. They woe't mind. 
M.1. 	 No-no- -we will be haIppy L receive them whenever they 

co~me,.. For instance tilt' new naper tile, have designed-do
Vou like it? We saw it in Mu ird ke and liked it--and there is a 
great demanl1d for it. In fact we had requested them to give LIs 
tile design. 

Q. 	 Do you get hoaus from the AlIB j.\)lgricuil ture De'elopnment 
Bankl? 

M.i. 	 ()Inlv farmtrs get 10as from them here in Daka. Ve learned 
that a firm got a loan from thell in Gtujra, walIa, so we presume 
loans are availale for industry also. 

Q. 	 What would Yo.uIIse the l,an for? 
M.1. 	 To buy raw material. It costs less to buyv in bulk. And it would 

be easier to maintain standards. 
Q. 	 Art there anv machines yotu would like to make but you can­

not Clue to nonavailabilitY of cledit? 
M.1. 	 We would like to make a reaper. Every farmer who comes to 

us asks for the reaper. 

Q. 	 Why? 
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M.1. 	 Rural labor is either migrating abroad or to the cities and so 
there are not enough men to work on farnms during lhe wheat 
harvest. The government keeps sax'in.$We should become self­
sufficient in food and tx e should start e'.porting, btt in fact 
We cannot even ha tdIi- tihe present level Of output. 

the farmcrs finding 
labor at all or i, it btcaiise, I thbOr I e,11ans high wages? 

Q. 	 Are i it diffi,.t.it beca use t hey can not get 

M.l. 	 There are. two aspects. 0./t ttt i'. increasing and there is a 
shortage ,Of seasonal abVr. No man with a regular job wants 
to go to Ol lst O'ork 	 the fa-lr11 15 days oir 1110nth. 

Q. 	 If an\ ot votur worktr , .1lted to take lteae riting lar-Idu tlie 
vesting sea,,in to work ill the fields, would VOtl let Iinm? 

M.I. 	 Very reluctntl, tat s'Oll too. Inl aNHIM otr buy 
case theV hav, becom, delli( a1Kittii, LnLer talls an1d would 

.rather not dt ,,tinuo i, toirk like cuttin. wheat in the heat of 
NIa 

Q. 	 Is a r goold itt t )("er 	 ot 
M.l. 	 Yes, but the *dvtreal aitage is for wheat. 
Q. 	 Rice plantiti; I'V ha I s a Verv tetliolts job. Isn't thore a 

Cemnd tot 1i e-plantin, nachines? 
M.I. 	 YCe--iheTe is aLneed 10or it, but the imported machlines have 

1ti'. vtr beetn sulCesful. 

Q. 	 'hy? 
M.I1. 	 Ma in beca lls, ill the Cou ntries wheLe t hiese machines are 

used the Iad h,as bIel I properly leveled, whereas tour land is 
11t 'vel and SO ;Itis easieLr to plant by hand. 

Q. 	 SOthere has to be a demaIi,1d for land levelers first. 

M.l. 	 Yes. 

Q. 	 Il 11a1,111V da\ ill a \ ear are wasted dueIto electricity shut­
downs? 

M.. I'lhc last twto 'eas hive been all right. Before that we wasted 
quite a fe\V da's. No they.'shut dow til lndays, when We 
are also closed. 

Q. 	 Now I would like to ask a few qlestiolS from oie of 'OLlr 
apprentices. 

M.I. 	 There is one who first learnt Iis skill here and . . . 
Q. 	 I'd like to talk to someone who has come from some other job. 

http:diffi,.t.it
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M.I. Yes, there is a young boy ... 

iltlr'ie', with ApprC't;:eMohammed Rafique. 

Q. 	 How old are VOu? 

M.R. About 13 years old. 
Q. 	 IHlow long have you been working here? 
M.R. 	 About two nonths. 

Q. 	 What do Vou do? 

M.R. 	Welding. 

Q. 	 Ilow much are vou paid? 

M.R. 	Around Rs 100.
 

Q. 	 Whot did you do before you came here? 
M.R. Also worked as a %%,elder, ina place about half a mile from
 

here.
 

Q. 	 Is this job more skilled compared to the previous one? 

M.R. This one reluires more skill.
 
ANOTI IlR WORKER Didn't they make grills there?
 

M.R. Yes.
 
THE OTI IER WORKER Threshers and agricultural machinery are
 

more complicated, nmore work is involved as compared to mak­
ing iron grills. 

Q. 	 If you wanted to leave this job and work elsewhere, what 
sort of work would you do" 

M.R. 	 Aftcr I've learned welding here? 

Q. 	 Yes. 
M.R. 	Iwould work as a welder.
 

Q. 	 Ilow far would you go? 

M.R. 	Icould find work anywhere inDaska.
 

Q. 	 How much more would you be paid? 

M.R. 	Once I've learned the skill here?
 

Q. 	 Yes. 
M.R. 	When they raise my wages here I'll
know what to expect
 

elsewhere.
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Q. 	 If and when you look for another job, how will you find it? 
Will you ask a relative or ask around yourself? 

M.R. 	 Ask around myself. 

Ghazi Industries 
Location: Mianchaiinu 

Ghazi Industri's is a h 'a lin, Iar-scah' firm inltwhiindustrq. We spoke 
tO flit lt li g'ini ttir- liii offic'. I I' 'ladirt'lr ill Ills t nt'di 1'e Ily 1itttrrat­

in\, te stor/ of his firM 

G.l. 	 Our elders migrated from India and set up a small workshop 
here. They were mainly carpenters but here they concentrated 
onl working with iron [as blacksmithsl. They used to supply 
small parts of agricultural machinery to the district councils 
and also did repair work. Then the deputy commissioner of 
Multan, at that time Malik Karamdad, told my father, "Ghazi 
Sahab, vou do a lot of work for us, why don't Vou make a 
complete set tilu,_Q each--a bullock-drawnof implements 
plough, a leveler and a rice sheller--and su pplV thel to the 
union councils." Il' gave an order 0f I( sets and offered to 
give advance payment for five. So that is how they started 
production--with that adVa nct, for ive sets. Since they were 
used to working hard, the I) sts were completed quickly and 
worked very successfully. After that we made around 100 sets 
for the ullioll LcOtLflCil. 

Q. 	 Where was this firs workshop located? 

G.I. 	Very near -wh're we store the wood no0W. 
Q. 	 Ilov many workers did vour family employ at that time? 

G.I. 	My elder brother, my father, another relative, and they also 
had one ltired laborer. We got the initial encou'agement when 
the first order was placed. For those 100 sets for the union 
councils we received a profit of Rs 200/500 f -r each set, which 
was good in those days. Then we invested in the manufacture 
of other bullock-dira wn implemen ts-wheat i.nd rice drills to 
begin with. In NO63 we made the thresher-its price was fixed 
at Rs 2,5)0. 

Q. 	 "o)your main break came in 1963 when you :started a new 
phase. 

G.I. 	A totally new phase. 

Q. 	 What year was this workshop first started? 
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G.I. 	 1960. When they came onto iron work and agricultural imple­
ments. 

Q. 	 In 1q63 how many other implements were you making when 
you started making the thre:,her? 

G.l. 	 All bullock-drawn implements-the "Pakistani plough,"
wheat drill, rice drill, "har narrow," "mold board plough"-­
nearly all the implements that are tractor drawn now were 
made in one form or the other as bullock-drawn implements. 

Q. 	 Flow were these implements sold? 
G.1. 	 Some implements were bought by the Agriculture Department

and introduced to farmers and some were bought directly by
farmers. We did not have a saowroom. In 1963 when we made 
a thresher-we fi\ed its price 0, Rs 2 ,S))--we used our own 
sources of finance, and it was very successful. In the first year, 
we made two, in the next vear 18, then around 35 to 50 thresh­
ers each year, increasing to nearly a huindred each year. iast 
year we made 300. Our capacity allows 500 threshers to be 
manufactured each year. 

Q. 	 When vou invested for the first time in threshers was it all 
With Vt, r own fina nces,? 

G.I. 	 We used to ask tihe customer for a 50'.4 advance. 
Q. 	 What is the son rce of finance now? 
G.I. 	 Since we work on a large scale we get bank loans. 
Q. What about the Agricultural Development Bank? 
c.. The AI)B gives 10as to farmers and landlords. They give loans 

against land, in the form of supply orders to manufacturers of 
agricultural machinery. When farms receive the machiner, 
payment is made directly to manufacturers. This is to make 
sure that the loan is used to purchase machinery and is not 
wasted. 

Q. 	 Do you feel that if you had had technical education it would 
have been better for the firm? 

G.1. 	 Yes-it would have been much better. Mianchannu is a small 
place, it does not have a college or a university. Besides, when 
we started there was a shortagc of manpower and my elder 
brothers could not be s",,t away to study. I being younger was
able to get all education, but was not properly guided about 
subjects-we didn't have science classes in schools and I did 
my matric in arts subjects. 
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Q. 	 What about the next generation? 

G.i. 	We would like them to specialize in engineering or business, 
take ipa specific line instead of a genert! arts education. 

Q. 	 Whv would you emphasize engineering? 

G.1. 	 Because it would beco te easier for us ilin the firmlI-we Inowl 
have to consult engineers to understand complicated draw­
ings--we would be able to develop a machine in weeks that 
presently takes us months if we could comprehend engineer­
ing drawings. 

Q. 	 Considering the rapid expIansion your firn is experiencing the 
day is not far when Vou r rese:arch and development section­
which you mentioned-will become a very important part of 
VoUr firm. 

G.l. 	 We are tryingllto Let a sualified eilgineer to work with LS until 
one Of oul oIn relatiives gets trained Isan enginleer. 

Q. 	 Will VOI] be able to get SoLeine frol this area? 

G.1. 	We will trv--nmvbe AMRI ,Agricultural Machinery Research 
Insthitulel in MIll,an cooperate. help LS quite a lotwVili TheY 

and guide us regarding m1achinery.
 

Q. 	 Your nachinerv can b used onl v with a certain horsepower. 
This limits it to tractors with at least that horsepower. 

G.I. 	 We recollellnd 25 horsepoweL, and in Pakistan tractors are 
mainly 25 Il1 and above. We could also modify the machinery 
if tile Ineed a1rose. 

Q. 	 What are th-, importailt variables that come to your mind in 
measuring tle, success Ot 111enltrepIenIeur? 

G.. 1 wou ld judge bv how his prodLuct is received in the market. 
We think it is impoitanlt to have a trial i'eriod of one year 
before placing a prod uct in the imarkt, so that the product 
mailtains a /.Old rep-utation aoliiong farmers. 

Q. 	 You iuilSt be interacting with farmers all the time and they 
must be evaluating Vour products and giving their recommen­
dations. 

G.I. 	 Yes and this is a very good Solrce Of feedback for our improve­
nent. For instance, sometimes we pit a machine in the market 
and a farmer will come to Isand say "All right, so it is well 
that you have copied the imported nmdlel," but then they go 
oin to tell ishow it does no0t suit local soil and other conditions. 
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We then try and modify tile design. In Pakistan tile land quality
is varied-for instance in the Pindi or Sargoda or Khushab 
areas they sow wheat ten inch,s in the ground-and we make 
the drill bit; longer for them as compared to those for Multan 
area, w;ere wheat is sown around eight inches deep.

Q. 	 YOU .aid you SstarIed operating in 1961). Where was that? 
GI1.I lere in lianchannu. 

Q. 	 What size was Your workshop? 
G.1. 	 One room and a courtyard. Of course, now%that we are sitting 

on the natii mal highway, we are our own free advertisement. 
Whether farmers actualv buy it or not, many come to see our 
machinery. 

Q. 	 I low many firms are there in Mia ncha nnu? 
G.I. 	 Around 31). (hit of which 1) are quite large, tie rest are small 

firms and repair shops. All of these came Ip in tile last four 
vears--since 1978. 

Q. 	 What is the reason? 
G.I. 	 Tractors started being imported in large nulbers-the demand 

for implhlents wtent tip, we got a lot of orders. Other firms 
also saw opporii, to r making profits and joined this line. 

Q. 	 What was the inlpod un labor? 
G.1. 	 New firms nanae with minimum skilled labor. They start
 

work with jist one 
tecnllical man and three semiskilled work­
ers. YoU could say that in all these new firms tile foreman is 
about the level of Our ordinary skilled worker, 

Q. 	 What does the horemn do? 
G. . le is tile chief technician. The man who is trained in all tile 

operations anId does overallthe supervision. I le knows tile 
sizes of parts and can ha nldle all tile skill,s. 

Q. 	 Do skilled workers come from outside Miianchannu? 
G.1. 	 When we started it was a problem to find skilled labor and we 

had to find workers from Faisalabad, Gujranwala and Lahore. 
We had 15 or 20 men working for us and they stayed four or 
five years and got trained. There weren't many other firms. 

Q. 	 Where did they go after working with you? 
G.1. 	 Various industries in Mianchannu--some went back to their 

own villages and set up their own workshops. They found it 
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easier to repair our threshers that went there, since they them­
selves had made them. 

Q. 	 Have you kept contact with your previous workers? 

G.I. 	 Not much. 

Q. 	 I ask because they could also be a sales channel for wou. 

G.I. 	 Now 'hey are interested in selling their own product. 

Q. 	 If your machinery were standardized, you could subcontract 
to other firms to make parts. 

G.I. 	 We do that to some e\tent. That way different firms can special­
ize in specific parts and quality control is easier. 

Q. 	 Do you subcontract with Vour old workers who have set up 
their own lirms? 

G.I. 	 No, because they t1se obsolete machinery and the work is 
shoddy. 

Q. 	 You were mentioning earlier that of the skilled workers mostl' 
welders migrated abroad? Whv is that? 

G.I. 	 The training period is not too long, aild s'ince it is mainly con­
struction work in the Midl IFat there is a demand for welders 
and fitters. 

Q. 	 So there ;s a shortage of welder.s and fitters? 

G.I. 	 Yes. As comnpalred to turners for e\ample. 

Q. 	 If the government wanted to do something about this short 
supplv what plan would 'VOn suggest to them? 

G.I. 	 So far government training institutes have not been very suc­
cessful. It would be bethter it they sent workers to private firms 
for training. 

Q. -low manv could you train? 

G.I. 	 We train on average ten workers per year-up to 15 during the 
busy season. We could train 20 to 25 workers every sea;on (a 
full season is three months) for welding and fitting. 

Q. 	 What sort of incentive would vou want in order to be involved 
in such a scheme? 

G.1. 	 There should be some sort of a i\ritten bond. The workers 
should stay for at least two years with us. 

Q. 	 You would not want a subsidy to pay for training? 
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G.1. 	 No-only a surety that they stay for at least a period of two 
Nears-if they'go away too soon, the work gets affected--not 
that 	we w mld ini d if the stayed their whole lives. 

Q. 	What happen., to workers who lonl' 

they mainl' semiskilled?
 

'Omle for the season? Are 

G.I. 	 Yes--they go to Othter indnstries---for instance ginning factories 
andIl repair work,,hop,. 

Q. 	What percentage return? 

G.I. 	 AboUt 40f; . 
Q. )o some workrs Also go a way to work on farms during the 

harvesting season? 
G. I. 	Yes, btt they pretter tO work in an iudIItstr\, where they are 

better paid, als get paid for Overtime, get all tile regular facili­
ties of a g r\'ernllLent depart nllnt like lea ve, n 1edicaI allowance, 
etc., 	 whereas thev wrk te whIn Ie Lid' Oil thet fa rm. Mostly
those who have thleir own tar1s might go. 

Q. 	I lave YOU ever thought ot lelving Mi i ,chai nu1 and stting up 
y'our 	firn s lewhTre eke? 

G.I. 	 The markt is de\'v'h ped he1t. La hOr i,cheapeCr compared to
other (ities, tor ill',talCe i.illortand lultan. land is cheaper­
we Can e\pa nd m u,Va,ikl-. Besides OUr tain ilv is establishledhere. 	T0he whole wrld km ws wxe ari here, ( hai Indtstries 
aid MlianlIChanL go together. 

Q. 	I lave YoU eTr thought Ot KhaneWal? It's very close to Mian­
chamuI twenty rihsI. It is an 
important railway junction, and 
besides natural gdas s available. 

,.l.We hIv, a smnall t drout-- not muoCh use for gas. The biggest
atdVl'atage in Mianchan is that it has becom1e an established 
market for agricultural implements in all of Pakistan. Every­
body knows us here, We are better known being located in 
Mianchannu than bigger bLsinleSSlenI WoUtld be known in
L.ahore or Karachi. Personal 'colntactS are important in small 
places, eU.,,pciallV w\hen one deals with illiterate farmers. 

Q. 	If Khanewal betamLatIdistrict in four to five years it might be 
aI adVatotagi. 

G .1.Not to industrialists-mybe to Politicians. 
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Conclusions 

A few pioneering firms have been in business since 1945. However, 
the major phase of firm growth in tile indtustry took place in the first 
half of the 1970s as .i result of the Green Revolution in agriculture 
and the consequent farm nechjii.,:titn. Threshers, trolleys, and vari-

OUS plou~ghs ,nd drills began to be manufactured in large numbers 
around this time and gave rise to what is known as the Thresher 
Revolution. 

The same trend is reflected by the growth in capital stock, with 
small firls experielcing a greater variation; this suggests they enter 
and exit tile industry more frequently than large firms. The average 
rate of growth of capital stock per firm between 1945 and 19,82 is 
4071"; , or 46, per year. 01 tile I t inms, 23 report no growth in 
capital stock at all. On the average, tUbewcll mn1uflcturing firms, 
those successful in borrowilg from banks, and tile nlore capital­
intensice firms report higher annual growth, while firms that start 
off big and older lirms report lower anItl,I growth than ther firms. 

Other tactors influencing growth are o'terseLal migration, which 
both creates iabor sca rcities iand results in remittaIlces that enable 
the purchase ol larm FLIchinery. GoverAment policits regarding 
investment and titr loca tioll may alst) make I difference. Because 

of the industrv's linkages with igriCtlttrC the ,ector's agricultural 
growth pertormance has ai dircCt bea ring ol the industry's. The 
importance of these factors is confirmed by tile det,ailed interviews 
reported in tile seVclnd p,1rt Of the chapter. 



* Chapter 8 * 

Entrepreneurship,
 
Regulations, and Industrial
 
Development: Some Policy
 

Implications
 

Industrial strategies in developing Countries focus mainly on large 
firms. To this end, governments manipulate their economies to 
direct resources toward large firms at the expense of other sectors 
of the economy. But there is growing evidence that such strategies 
have had little success. This micro study of tle farm machinery 
industry in Pakistan reveals what increasing numbers of countries 
have come to find: that baianced industrial growth, well-integrated 
with the rest of the economy, happens as a result of work and
cooperation by individual entrepreneurs trying to better their lot 

throughout the society. TFhe government can help by providing a 
stable macro-economic environment and by ensuring that special 
interests do not monopolize scarce resources. 

This study, which has focused on the single case study of the 
agricultural machinery industry in Pakistan, highlights the central 
role played by individual entrepreneurs in making development 
happen. They do this by taking risks in moving capital and labor 
to increasingly valuable uses, always seeking to improve their prod­
ucts in response to an ongoing dialogue they have with the farmers 
who are their customers. 
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Their success in building this industry is all the nore impressive
in light of the fact that not onlIV do they' get no Special help from tile 
government, but, ton1 the contr,1I, are, often actually hmnpered by gov­
ernment interventions in tlt' ,'coumvml. This is epeciallv true of 
government regulatim that crenate aket biases ag,lis small enter­
prises. I'erhatps tlh best tAI1a p tint e tliese tilt, cedit policybiases is 
that results in allocating ,ca'tV credit :0 larg,er entLerprise'S, causilg
smaller b0 esst, to bic ,lit Out Ot formal1 trtdit markts. 

Althoug4h we' t'ois(Oittt. lWA . 1;,)%ot'r'Ii'll ptllicy might be able 
pos eitivelyeutOriiCLg, - and int reas,_ the pool ofU entreprt ntuirship
entreprenirial ,italei,tilt' al,ttristit s asociated with entrepre­
neurs at- to,) iudividiu,il and tt't'tit i t tV en'luLLd by, Such 
polic'. 'ihe molt inptOrtani polity tontribuitioM, we clultitlel ill­
stt',d, r lates to inlpliov)i . Ctilh I r ll etoi ln(lliti li le lt,ut. espe­
,ia!l' Ibbiitgi: trhtiun, ti iii est"lnt into line With tilt risks 
<s11oCi,lk'ow with in\t'till ill Le'\V, ilol t j\ih.C tinttrlrist , t ex­
tlenlt tlhllt go\ernuilet tts, tolp licr\ tontii 0 thi teitii'ilillrellt lnd 
ptrnlit, rttill' tla~it ire t e"',JiV 1 tiitlt i age risktakinig, it will 
elcralg pt0tuil Who)t(itpritirs. b'hellg to diftereit scial 
groutp,, t'ti( ist(] hiritelpreih'iil taleit. 

Apa rl ItOill thlI inpuit 1 0tt!CCOun i inttlivtes oll tenrIe)rentir­
,lip, it is the, absence o widtesread Wtech1n'Cl tralining thllt perh,ps 
,it'OlitlIs tilt' Ot kinship or brdri intli1iOutatliL' tilt industrv. We 
tObser\tl I t tulntratiolnf (ltiprill'tirsaogli, tilt' b/1m bwmnri,
who pass tllL'ir skills a, irt itiths tion , teil llTtio to tli ne\t. 
(.ullrti, t l i'r, aope, a rolhiLsplay i ill begillling inlduistria lii/a-
IiUln, tspltcialllvWtittacce, I) pti i li.'td ,kills depntls oin nuenl-
Ibersilip ill a c0ll ' init -,oial glllp. Since mion-10h,m firins aoLIuni,
lowvet; tis t'itl iaill airitT is, llot vtrv strict. \IO ,OVti, a!, t'chriol1-

Otg\' ai pirtlutt ln1V ,tiCdted,ii x bti ui it', tlit tentrepreineur
who is a coinlbiitiol Ot uluanaiger anid skilled w irker will give way 
to the puir, risk-tiking euntrepreileuir w] hit's mana,1gerial antI tecii­
cal expertise. Itherefore, althllIgh the, brltri maV bt a barrier ill the 
early stages Ofl inulustialitiliu, it should becolmIe weaker over time. 
Tihe tranisition of indstry tinu tltpt ndtnte On entrepreneuariiI talent 
limited to ctertain soLcial groups to a sttciety-witLe en treprteneurialI pool
is tccurring slhowly in this industiy, and rIfIcts similar trends in 
other industries in Pakistan. 
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Employment Problems 

The prominence of lohar entrepreneurs leads, in turn, to a preference 
for lohar workers, who are believed to inherit the group's pool of 
technical knowledge. We found that in most skill categories lohar 
workers are better paid and appear to have more responsible jobs 
than those in other groups. Entrepreneurs look for properly trained 
workers, or at least tose with the abilitv to learn on the job. Fducated 
workers, especially those with technical training, would ahnIost cer­
tainly be hired regardless of their brad ri background. But tile absence 
of technical trahling tenlsl taLor thehlohars, who pass on skills 
informallY within tl, groip. 'I broaden employment opportu nities, 
therefore, itwoUlId be valutiable tO expand technii ical training in tile 
eCducationalI sVst(- to serve IlalIindustrv's needs bAter than the 
existing shwVpiece gVIIernnmeIit lstItu tc, are n1ow doing. Private­
sector technical JlIls apprentceshi p progranis have in factsch and 
been much 110re Suc'cesS1 I than gover nient schools in preparing 
their gradlatsIor em ph ivinnIt in the IMiddle last lmarket. 

()ir stIdV reveals one aIditionaI 5(1'Ct
ic Of imped inient to tile 
workings 0! thilakw narket: nlisuse ot bureaucratic power by tle 
lower ftLIIIcionaries in tIlelabor weltare department. The problem 
arises bekaluse ot arbitra rv and selective imaplementation of labor 
laws regulatin g work conditioIs. Thle laws are \Vell-inteltiolled and 
ailm to pro'Vide protction against un.at, poOrly lit, and badly venti­
la ted working cowlditi ins. I lowever, g \'ernlmenllt hiunctionaries 
ilpleenlt (e laws selective' and in ainih\' againsl the Small entre­
preneu rs. Th' objective is less to enfotrce the law, since the large 
firms go uInchecked, tllan to extract graft from the small firns strug­
gling for sulr'i val. This particiilar inutervention by the governnent 
and tlhe nanner in which itis ilpleminented is widely resented in 
the indutstrv. Infact itmay be cuinler-productive, since it has the 
effect of encouraginl a nor capital-intensive technology inix or 
lower output, either of which would reduce emnplo\iment. 

One s rious problem tfdiscrinination against the relatively low 
paid wtorkers; occurs as a result Otfgovernlent policies that encouirage 
substitution to excessively capital-intensive technology. The problem 
occurs when tile gov r-nlent naintains an overvalued exchange rate, 
thus en'oura, ing rapid and widespread inportation of automnated, 
labor-displacing, nachinery. There is at present a lively market for 
secondhand machinery in most to\\ ns where the farm machinery 
industry i,' The abilit\' to econdhand machineryconcentrated. use 
eases the burden of firm entrv into the industry, particularly for 
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worker-entrepreneurs who can ser-Vice and repa ir the machi ner\,
themselves. Altllougha this maclhinerv is niot obIsIiete (niost Of it is
less than fifteen V'eliS Old), it can bet made "obsolete" by indirect
subsidies (through the m'ervalued e",.charge, rate) to import more 
capitdl-i'terrSiv', th'Lcllm mv, w' i cli ,, bentMId the e\iSti rig Capabilities
oi 'vorke'rtrert'ietir, arid tllir e(flilprierlt. SimilarY, Subsidies
that encourae,4 the Iirport arid s, ot ,lohiticalted farm macinery,
tuch as cmbin, lrvesters, art likelh to, do sTrio tl, damage to the 

ildust rV. TIhe, at]llvsis, p Crtd in HtI 'tudv show, that the enlrepre­
neurs inl tI irLltStrv do, 11t a, vet posst, thte technological sophisti-
Cation rtclulirted to manui11thciL suth machlinerY. 

Policy Problems in Capital Markets 

Besides these' pibleis in the labor markets, serious policy problems
lsio etis in the lrtitiliilly limaited caitilal lari'kets, ill man' developing
,'oute. IP1ar It i till r ill with lndeveloped cpitl markts is 
the entem, s'aitly, ft ki0iaviilability,nete of0rik capital (orIe : olt 

ventur ca1,itll to i\m-tc in small hit hi, h-rik entnerpritS. 'heCre, is 
&s vet little. \'\itle I that remittasit , from1 i 'akis,aniis workiig ove\r­
sa',ltdI't' beih' iil \ t"I I in the i iii l ach,I i int'rv ill du try on alnV
 
signifkic sl lI. Ihi-, liriit',itI is i ttr.-t'l b leg 
 ceilings.l oI 
illter.T0,t ill t capital markt sothaIMbinkers" rot toand adolptlehndting strtii',s credoit ratiolningthait tis.muurrage risk -tlrkir,, inlvetrinents. 

In chi ptelr .1, w, si% Hli aim's robability of s in bOrrOwiilf iA,0 s 
epeWlsk 'lii (i'iilk'ii: I aciiltilatiou oL 'pital and past"\l 

prim'f)its; whefhlir or imt it rlptreilirs, be'log- to the ir1, llcfl(VSt'10i1,ar bradri; p)rmitil itltidal; ari firm ocit loi (btcause, hoctiolln will
otllen deterru.iie0 wheteltr a tinir is known to bank mnaler's). Byv these
st,ldad, citlill telnds to e ,llhoct,ldLl to large, \well-est,ltqishe'd firls;
Sm11,ll, ne\v, illroV,lti\V tiriis are, raioneCL olt of the toalll,/! market 
,lld or''cI to to the r'ltich smllet' iifotrnial market. As long as 
retllns are limited ald cap1ital i'eiriains ill shorlt sippl; this problem
will almost cerIainly tcontinuet,. '1lhe C'rr'rtil sitlation lnight be 
inlprOV'et by rewarding bank lii ia.er's for lenniil, t i new\110Iemicildll 
src'CLessfulI fil'll alild by pena liiniig lierrl for lendl i to vrg'n Atlrtes tilt 
either have low prolftabiitym nt' Iosses.lVerLat' IncrCasing
bank nlCLnOagrl'acoltithtablify might inl'rr'ov. the alocationi Of capital.

The pi'olbleill t policy effecis On rit,l'pllretneu rsh il, espWciall!V Oln
the WillinlgnesslC to take risks inl inno\vating machine design, is ex­
tremely serioLus. BY, and large, the designs Used by the industry in 
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manufacturing farm machinery are copies of older models imported 
from industrially advanced countries and the technologically ad­
vanced Indian Punjab. In the 1965 border war with India, following 
the capture of a farming area in the Sialkot sector near Daska, local 
manufacturers visited the farms and copied the thresher designs. The 
same was true for the single-piston Rustin tubewell engine, which 
was copied from a British prototype of the I)9 20s; there has been little 
innovation in it. 

There are three principal reasons why so little experimentation 
goes on with engineering design. Part Of the problem is lack of 
technical training. But a more fundamental reason, again, comes 
from tile lack of incentives for risk taking due both to the legislated 
limits on returns to investment al read V mentioned, and-just as 
important-to theabSCe Of an efficiently policed patent system. 

The lack of t chnical trailing explains why most worker-entre­
preneurs cannot read simple technical dLrawings; they rely instead 
on homegrown rules Of thumb and experience in inanuafacturing. 
This incapacity leaves tle,industr' especially vulnerable to foreign 
competitin, such as occurred, for instance, when lighter and more 
efficient Chinese diesel engines were first imported in the 1970s. 
The industry lacked the technical skills to compete, and many firms 
had either to switch products or close down. l.arge fir, I with more 
skilled workers, are generally more able to experinient and innovate 
than small ones. 

The government has tried to subhstitua te for the inefficient capital 
market by providing assistance through the Agricultural Machinery 
division in helping finance innovation and paying costs of proto­
types. The diivision also helps in acquiring orders for successful 
machines. Through this cooperation a new generation of reaper­
binders was sucLcessfulll developed. In the absence of efficient capi­
tal markets and without adLlLiate technical training programs, 
government support of the cost,, of research and development of 
basic designs may be valuable in the beginning stage; of industrial­
ization. At the same time, the overriding priority should be to 
increase incentiVCes for risk taking, including establishment of a 
strong patent system that would effcctively ensure that entrepre­
neurs are adequately rewarded for assuming the risks associated 
with innovation. 
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Broad Effects on Development 

It is often 4rgueCd that invcstnlent ill ma -Y lWoping connt ries has 
low domestic multipl iCr etfect, bL,cai se prod nt iton malC,illry, tech­
nology, Miid raw ma tcrials must il be iimOr'teod. 0.)u study shows 
the contrary. Niost tf the 13 broad cate, OriC, oft production nachin­
ery Us d in th far(1 machilnLrV industry, ranll 'ging tromll simple lIathes 
to colmph'\ citting, honing, an11d slitlpiucy machines,, rt,arc dllsticllyV
lllmanntlctu'd, fttc bl the wVtmrker-,managers theinselCves. The 
industr\' thus, rge, in porta itt liikages with the domestic engileer­
ilg ildustry, \ hich its gr'owth is likel' to benefit. (ionyersCly, ,lc­
mlrs that Con)Strlainl deveLopmentklt ot the local hle,l'y clgineerilg,

tound ry, and torg ing sectors arV likel' to retard g.\mWth of tlhe light

engineering imdtuslrv. lVtii..tm(nt ,'l reMi\ a! -gran;s il the
 
heax v 'ngineriiig sector mtI.,t kt,, paMce with develo1piCnts in
 
d xvistrc,,i iu l i t ,-,.
 

A well-known hYpthe-,is 
 reril, sin a l-sclle indus-,try in
 
dCTlo[piiu;, counlltries(. 
 is. that workers use it as I hllf\V,lV louSC to
 
acqutir, skill, an1d I01-, jobs
1r While they nioMV toul tralditiolal 
agricultural Occupl'tionl,s to temp1lointll,,ll inl the lar-ge-sCale wcctor. 
While 011i- ol occpllt,ltlll mobility (presented in,chlpter 3)i.,vidence 

prox'idCs prtiaI sIipjI0t for this hyptothesis, w ,eavenuch Strllger
evidencC that, afterT ctu ring ew skil;s inl the industry, worke.rs 
r'turn to their ,igricuItir ocupatiols better equilpeLd to lmintlin 
anod rcpa i ne0W ri n 1,mlchier.'V. hlis trend, whidl We believe is 
health\, is coIltrar to0 the widIlV held belief thlt industrili/,Jtioll in
deV'lopin-g cotltr'ies sets ivmtioil lel-\vv st-eLani workLTSill a Of 
from farm to city. Wheli industrV i, properly linked to) the dohmestic 
algriclltLrll1 sector, it can directly contribute to upgraiing skills in the 
ectoomy-witt, lilor iirket. 

'lhTIICollce'll about tirbai coicntraltioi lsodb litig,,t-edhas mC11 
by the growing mmiilitv Of workers through what hms come to be 
kno'n a-, tile tzu ki Revoltutioil, ffter tie atnio0bilC manufactur­
ers. Tle aIdvent Of ii\l:,pelisivC aulto11obile0 s ill the 197() ".is facili­
t,lted .ht1ap and frequei1t cmmiti has gr'atly' increasedCl"iti ng, wvhid 
the availality 0f 1labor 0r tirins lcated ii small towis. Workers 
ca continue to live with their families in r'ural arCas, an1d towns 
arc n(ot burdenet'd With hv,\'inlg to prmmide social servicet, to) iumi­
g;rating, hoisehli lds. Worke, bnltli s they' ax'I id disrupting their 
famil\ life and also b'cause of tie low costs of it-r1-al livil g. The
mulItipliicr effects iln al areas of illcOMCs ear1ed in urb,h ni reas 
umay also be substalitill. 

http:worke.rs
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Until recently government policy toward the industry has been 
one of benign neglect. The industry has benefited from restrictions 
on imports of farm machinery put in place not so much to promote 
this industry as to conserve foreign exchange and safeguard em­
ployment in rural areas. It has enjoyed some direct benefits, princi­
pally through tax holidays. On the other hand, as we have seen, 
the industry has been hurt by government allocation of capital to 
large-scale firms; it has fallen far short of its potential for innovation 
because of an ineffective patent law that fails to protect property 
rights in the fruits of innovation. Finally, the industry has recently 
come to be threatened by direct government subsidies to import 
heavy farm machinery, in the form of combine harvesters and so­
phisticated reaper-binders. 

This profile of the farm machinery inul ustry shows how entre­
preneurs go about tihe real business of development. The longer one 
looks at their extraordinary record-at the depth of their linkages 
with other parts of P akistan's rural economy-the healthier this 
venture in industrial development appears. In important ways, one 
may think that the most advanlageous condition affecting the 
in1dustrv is its substantial removaI from governmental attempts to 
directly influence an part of its development,. Indirect interven­
tions in labor and capital markets, to benefit the large-scale sector, 
howeve, work to tihe diisadvantage of entrepreneurs like the ones 
who are the subject of tlhis book. Retardillg such entrepreneurs 
Illeans ietarid ing develhpmient. 

SuccessftU I policy should not assist entrepreneurs d1irectly, but 
it should do evervthing it can to remove impediments to them. That 
is the great cllllee to policymakers in developing countries 
everywher,' 



* Appendix I *
 

The Production Environment
 
and the Machinery
 

Manufactured
 

The physical design and layout of firms manufacturing farm 
machinery are remarkable both for their simplicity and for their 
similarity across firms ot different size:, and product groups. Typi­
cally, the factory constitutes four broadly designated areas. The fac­
tory front--the space between the road and the factory's built-up 
area--is u.,ed for displaying the finished machinery. A small front 
room is the office where factory records are kept and where visitors 
and prospective cutomers are entertained. Adjoining the office, and 
usually to its rear, is the factory store for the hardware used in 
production. A gate connects the shop front to the work area at the 
back of the office. The work area is normally unpaved, walled in, 
and only partially roofed. The roofed area, however, is paved and 
this is where machines such as lathes, scrapers, and drills are 
installed. The open space is used as a production assembly area at 
peak activity which occurs from February to May and from October 
to December. The work space is not clearly marked as such, so that 
at peak periods it appears somewhat chaotic to the visitor. There 
are two variations on this basic layout. Firms that undertake their 
own casting use a small (rearmost) section of the workyard for this 
purpose. This is where a cupola, or small underground casting fur­
nace, is installed. Occasionally, machines may be installed in a large 
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hall and the office may be located on the floor above tile work area. 
Differences in firm size result in scaling tip or down of this basic 
factory design. These firms are engaged in the manufacture of the 
five broad categories of machinery already listed in chapter 1. 

Threshers 

Three categories of thresher are manufactured by firms in our sam­
ple: maize, rice, and wheat threshers. Tlhe last is the most popular 
and is intended to meet the great increase in demand since the early
19 70s. File wheat thresher currentl manufactured is a very simple 
machine. Its main body consists of a large drum which is mounted 
on two wheels for transportation. Inside tile d rumI is an iron rod to 
which are welded cast iron blades, or beater:. Wheat ears are fed 
into the drum from an opening in the top and are propelled along 
the main body by the beaters. This loosens tile grain, which is then 
panned in a tray where a Ifall blows t the cha ffand tile Clea1 
grain falls out through a small openinig in tIhe druin. The thresher 
usually takes its prover from a tractor. In some rare cases threshers 
have thei r own elhctric motors,w hcli are purchased from the elec­
tric components industry. Variations in this basic design are 
achieved by chian gilg th lienu mber of beaters, which range from 12 
to 24. The weight of a 24-beater thresher is about 1.2 tons. In SiaIkot, 
Raska, and (Aujranwala farmers holdings aIe typically ;mall, so that 
smaller Ihrehers are in greate' demand. Firms located in these 

towns specialize in small threshers. 
The imniportant processes in thresher ma nu facturing are casting 

of parts, metal sheet cutting, machining of parts, drilling, welding, 
assembly, and painting. Most thresher manufacturing firms get their 
casting and sheet metal cutting done by firms that specialize in 
these processes. Thresher prices vary from Rs 90{00 to Rs 21,000 
depending on the number of beaters and the weight of the thresher. 

Tubewells 

These consist of two components: diesel engines (with capacity 
ranging from 15 to 70 horsepower) and centrifugal pumps (from I 
to 3 cusecs). The slow-speed diesel engines manufactured are 
slightly modified versions of the simple Rustin engine designed in 
England in tile 1920s. The manufacturing process consists mainly 
of casting in cupolas and crucibles, and involves little engineering 
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sophistication; crude design specifications are carried out with rules 

of thumb and improvisation. The engine's main merit is its simplic­

ity of design, which facilitates maintenance in the village. 
Production of the diesel engine involves the following stages: 

pattern making, casting of the main body and components, machin­

ing, crankshaft forging, precision operations such as the manufac­

ture of the piston and fuel injection systems, assembly, testing and 

finishing. Most firms do not undertake all the processes themselves. 

As we state in chapter 6, there is considerable specialization in 

processes. Consequently, firms can subcontract, so that both small 

and large firms can coexist in the industry. 

Trolleys 

Trolleys are usually made on order; often the farmer lays down the 

specifications himself in keeping with the size of his tractors and 

his anticipated haulage load. The specifications include such items 

as the number of %dheels(which can be two, four, or six), tie type 

of axle, and the thickness of the sheet metal used for the container 

section. The colorful floral designs on trolleys are also in keeping 
with individual farmer's tastes. 

The most popular trolley design consists of two wheels with a 

single axle. The width is about 0.5 feet, the height 2 feet, the length 

11 feet, and the load-carrying capacity about 10,000 kg. The impor­

tant components in trolley manufacturing are axles (which are sec­

ondhand cast-offs of Bedford and Dodge trucks), bearings (in­

ported from China), wheels (secondhand), suspension (of the leaf­

spring or woodenblock type), and the hitch (which may be welded 

to the chassis, attached with a bolt, or composed of split pin and 

castle nut). The main load-carrying body may be flat, with or with­
out walls or canopy. 

Sugarcane Crushers and Fodder Cutters 

We group these two together because they involve similar technol­

ogy and are often jointly manufactured by firms located in Faisala­

bad, which is an important sugarcane-growing district. Firms here 

started manufacturing sugarcane crushers in the 1950s and then 

fodder cutters as a by-product in the 1960s. 
The sugarcane crusher consists of two heavy cylinders that 

crush the cane as they draw it inwards. The cylinders are rotated 
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by gears attached to a shaft that is rotated by some power source(a tractor, electric motor, or bullocks). Sap from the crushed caneflows out through a pipe welded to the pan on which the cylindersrotate. The components consist (it ball bea rings (imported fromChina), gears and c'linders (cast by the, firms themselves), andpipes (purchased flame the leocal ship-breaking indus'trv

Fodder cutters consit of 
 a driVilng shaft attached to gears thatrotate a wheel. Insid tIlt, wITvl are attached two) blades that cuttile fodder Increasinglv, fodder cutters are being sold 

as it is fed ill. 

as complete units 
 with ,n attached electric motor purchased from 
tile elctric compoiletits industr\y. 

Other Tractor Attachments 
This group of products consists of tractOr-d riven implements such,Isseed and fertilizer drillk and vari(is categl ries of ploughs. Theseitems are ut w virNally, standard i/ed, With parts available in thewholesaIC m Oktstf Iah we a nld laisaalbad. Simple tools such asdrilling nMachitnes, plhlps adlth, an1d a0welding plant are all that are leeded I ,;-.ei ble the cOMtpnents. Oftenl Very small firms,even the village hlhl's, can asseipible these o orlder from localfarmers. 1he siuphe d,sigL'n facilitates repair within the village. 
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Some Comparisons with
 
Other Data Sources
 

In our sample 707, of tile firms are unregistered, compared to 85% 
reported in the 1977-78 Pakistan Small Industries Corporation Sur­
vey. Some 45Y of the firms are sole proprietorships, 33(, are part­
nerships, and 18',, are family businesses. They are mostly small 
firms: 667, of them employ up to I0 workers and 90% up to 20 
workers. In table A.2 we report values of a few important vaciables 
for the firms in our sample and compare these with the findings of 
three other surveys of agricultural machinery. These are: (1) the 
Pakistan Small Industries Corporation (PSIC) Survey, 1977-78; (2) 
the PSIC Census of Manufacturing, 1975-76; and (3) the Directorate 
of Industries Survey, 1978-79. 

It can be seen from table A.2 that our output and employment 
values are higher than for the first two data sources but lower com­
pared to the third. Thus the information provided to us by the firms 
on these important variables (where misreporting is most likely) 
seems reasonable. This makes us confident about the reliability of 
our data. Of course, our survey has the advantage that data were 
collected on a host of variables (nearly 700 in all) describing firms' 
decisions, while the official surveys listed above are restricted to a 
few broad statistics of performance. 



Table A.2 
Some Comparisons with Other Data Sources 

Directorate of 
JPSIC Survey PSIC Census Industries Survey Our Survey 

1977-78 1975-76 1978-79 1982 
Output/Labor 19,624.36 14,250.46 38,481.27 82,470.76 

Outpu t/Raw 
Material Cost 1.49 1.56 1.63 1.35 

Raw Material 
Cost / Labor 13,137.93 84,811.63 23,638.05 60,948.64 

Output /Fotal 
Firms 139,486.94 592,012.62 714,763.51 881,530.38 

Workers per Firm 7.1(1 4.46 18.57 10.69 
Total Firms 306 109 148 119 



Notes 

Chapter 1 
1. Another reason for studying this industry is that we can compare 

our findings with those of Child and Kaneda, 1976, which is based on data 
collected in I969. This will enable an evaluation of changes that have taken 
place in the intervening thirteen \'ears (our data were collected in 1982). 

2. lakistan's GDIP in 1983/84 at 1959/60 prices was Rs 6,414 million;
its total labor force was about 27 million (Pakistan Economic Survey, 
1983/84). 

3. Pakistan consists ot four provinces; N.W.t-P., tlaluchistan, Punjab, and 
Sind. Each province is divided adninistratively into divisions that comprise
several districts. :urthermore, each district is divided into sub-divisions. 
Headquarters refers to the capital city at a given administrative level. 

4. Some examples are I lirschman, 1966; Watanabe, 1977; Anderson, 
1982; on Pakistan see lPapanek, 1967; Altaf, 1983. 

Chapter 2 
1. One of our respondents in the pilot survey had acquired advanced 

technical education at a British university, and along with agricultural
machinery manufactured parts for Pakistani air force jets. He is the classic 
outlier, so we did not include him in our final sample. 
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