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¢ Chapter 1 &

Industrialization Issues
and the Farm Machinery
Industry in Pakistan

The level of industrial activity in a country is often taken as an
indicator of its cconomic development. The reasons are straightfor-
ward. Industrial activity provides for increased flexibility in the
choice of technology and in the goods produced for domestic con-
sumption and for 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 urban areas, it is also important for its contributions to
the enrichment of city cultures. Morcover, there are few examples
of countries having aitained 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 strategics.

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 environiment 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 124 in 1983/84. Similar high growth
rates are reported for much of Latin America.

Despite this rapid growth, import-substitution industries have
failed to provide adequate cmplovment. Morcover, the inability of
these infant industries to “grow up” and compete in the interna-
tional market has resulted in severe trade and balance-of-paviments
crises. These industries have relied heavily on imported materials
and machinery and, other than producing, Very expensive consumer
goods, have had few demand or supply linkages with the rest of
the cconomy. The resulting disenchantment with their performance
has led to a scarch tor alternativ e industrialization strategices.

several alternatives exist. One s to persist with import substitu-
tion, but in a more open cconomice setting, with the idea of exposing
the industry to international competition in order to aftain greater
efficiency. Another strategy, following the examples of South Korea,
Hong Kong, and Taiwan, is to promote export-oriented industry in
an open cconomy tramework. Yet another alternative is to promote
small-scale, labor-intensive industry that is known 1o tse resources
more etticientlv than the large-scale sector, Fvidence from Pakistan
suggests that in the later 19705 small-scale industry was, on average,
nearly mine times more labor-intensive, while value added per unit
of capital was nearlv twice that of the large-seale industry. Given such
evidence trom many countries, the promotion of small-scale industry
has come to acquire great appeal as g du\'ulnpmvnt strategy.

Regardiess ot which strategy i ultimately chosen for balanced
long-term growth, it is important to provide a correct policy frame-
work that suits the economic environment in which industrializa-
tion takes place.

The objective of this book is twotold. One is to deseribe the
cconomic environment in which industrialization takes place and
to analyze its influence on the decisions taken by individual firms.
We focus on dhe microcconomic behavior of the firm and of the
agents that interact inits decision making. Our concern is just as
much with the workings of markets, stuch as those for labor and
capital, as with the participants in those markets—entreprencurs,
bankers, and workers. Following Hirschman (1966) we associate
development with the release of entreprencurial energy, which can
overcome the hurdles of an underdeveloped economic environ-
ment. Those agents of change not only pereeive new opportunities
for making profits, but alse create markets for inputs where none
existed, experiment with new technology, and continuously expand
markets for their products. All this must take place without creating
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special interests and rent-generating enclaves that result from exces-
sive government intervention. In what follows we attempt to
describe this route to industrialization.

The policy framework in which industrialization takes place is
equally important. The second objective of this book, therefore, 15
to identify the 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 approachés are available to study the complex process
of industrialization in an underdeveloped cconomic environment.
The first is to break it up into its component parts and study cach
separately, with different sets of data. Second, one can examine
hypotheses concerning the components 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 only vield rich insights into the
detailed issues in industrialization but also, bv a judicious selection
of the industry, produce valuable generalizations for policy.

The industry we chose to study was form machinery manufactur-
ing, which is the most important component of the engineering sector
in Pakistan. There are several reasons why this industry makes an
interesting case study. First, it emerged as a result of entrepreneurs
secking out profitable opportunities created by changes in other sec-
tors of the economy. This industry is not 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 continuously upgrade machine design and
production methods and therefore continue to create tensions (4 la
Hirschman) in the cconomic 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 nnportant complementarities with other sectors of the
cconomy. Fourth, this industry is a good example of sectoral linkages
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and balanced growth in development. It grows directly as a result of
expansion in agriculture and, in turn, contributes to increasing the
productivity of agriculture, thus maximizing the multiplier effects of
expansion. Finally, location is an important consideration for this
industry. Firms are located i towns that serve particalar farming,
regions, cach with characteristics that influence the type of agricul-
tural machinery demanded. Thus the industry is a good illustration
of the importance of decentralization in balanced growth.!

The nmnut.wturilm sector m T9S3/84 accounted for aearly 204
of I’al\M s gross domestic prodact (GDIY and 109 of ts emplov-
ment.” The importance ot this mdush\ m Pakistan’s cconomy has
been growing steadily since 1949750, when its contribution to GDI?
was less than 700 The small-scale sector's share of total manutacturing
is nearly 2647, which has romained steady despite the bias in govern-
mental policy in favor of large enterprises. The small-scale-sector
emplovs T of the total labor toree, compared to the large-scale sec-
tor’s 39, and 800 ot the total industrial labor foree in the country.

Light engineering is one ot the three most important industrics
in the small-scale \utm with 197 of value added in the sector, and
2 ofits emplovment. The tastest-wrowing industry in the light
engineering sectoris the category knoswen as “machinery except elec-
trical,” which increased by 270 i value added and by 199 in
emplovment between 1969 70 and 197677 Farn, machinery is the
most important component of this industry.

Demand tor tarm machinery resulted trom the IMmpressive
growth of Pakistan’s agricalture atter the introduction of new dwart
wheat and rice varicties and chemical tertilizers in the 1960<, The
agriculturat sector grew between 377 and o0 per vear, m\chmg a
peak in the late 1960s, and this growth penerated considerable
demand for agricultural machinery. The most important demand
was for tubcwell engines and water pumps, which ensure timely
supply of water and thas facilitate the use of chemical fertilizers.
During this period of rising farm incomes, cther farm activities such
as ploughing and threshing also started to be mechanized. By the
late 19705 farmers began to complain about shortages of labor at
peak periods of sowing and harvesting. As a result, there was a
rapid increase in the use of tractors and tractor-driven threshers,
which enabled carly harvesting of the winter crop Gwheat) and
timely sowing of the summer crops (cotton and rice), and which
contributed to an overall increase in cropping, intensity. Agrono-
mists have called this phenomena the Thresher Revolution, follow-
ing the carlier Green Revolution. Demand was also created for
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haulage machinery such as trolieys for marketing the increased agri-
cultural produce.

Pakistan s modern agricultaral machinery industry came into
exastence in response to demond tor all these products. According
to a census conducted by the Agricultural Machinery Division of
the Ministry of Agriculture, 514 firms operated in the industry in
1983, The Lve broad categories ot implements manutacrured in the
industry are (1) tubewell engines and pumps, (2) threshers, (3) troi-
levs, () tractors and tracior attachments (such as fertilizer and seed
drills and various categories of ploughs), and () sugarcane crushers
and focder cutters. The census also reports that 807 of the firms
are concentrated in o tew towns ot the Punjab, including Daska,
Gujranawala, Faisaabad, Multin, Lahore, and Mianchannu. This
focation specificity and product specialization is retlected in the
choice of firms in our ficld sarvev.

The Field Survey

We undertook our principal field survey between January and May
1982. The choice of tirms in our sample was not based entirely on
random sampling procedures. We hait to consider other criteria in
choosing our sample in order to capture the cconomic environment
of the industry. Regarding size, we wanted to include very small
firms, producing a few items of machinery during part of the calen-
dar vear, but alse some very large firms (located in Faisalabad and
Mianchannu) so that we could comment on the relationship
between firm size and cfficiency. To take one example of a small
firm, tsmatl & Co.in Multan consists of three workers, including
the owner, and produces eight to ten threshers between March and
May cach vear.

We learned during the pilot survey of the five important prod-
uct groups just enumerated, so we included the product-group cri-
terion in defining the universe of firms to study. Further, there is
considerable geographic specialization in farm machinery. Firms in
Faisalabad, for example, specialize in sugarcane crushers, chatf cut-
ters, and threshers; firms in Lahore and Daska mainly produce tube-
well engines and water pumps; Mianchannu firms heve acquired a
reputation for manufacturing threshers and other tractor-driven
implements; and so on. There are also likely to be important city
effects on a firm’s economic performance because of the nature of
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local capital and labor markets and the complementarities arising
from the presence of cther engineering firms.

We discovered carly in the survey that firm owners were wary
of outsiders bearing questionnaires. Officials from at least two
government departments, excise and fabor, often pose as researchers
to seek information that may show the firms ‘o be violating one
byelaw or anoiher in the cyes of the departments of industry and
welfare. We learned that these officials are less concerned with the
spirit of the law than with supplementing their own incomes. Under
these circumstances, we hod to be careful te choose firms whose
owners did not suspect our motives and were willing to give reli-
able answers to detailed and sensitive questions regarding their
economic performance. Thus we often had to approach tirms
through common acquaintances and other intermediarics. After
establishing a comfertable relationship with one firm. we were
introduced as trustworthy to others in the town. In these circum-
stances purely random sampling procedures would not have taken
us very far.,

We wveritied the intormation we received by double-checking
firm responses to key variables such as the number of items pro-
duzed and the number of workers employed. We did this by under-
taking second visits and by confirming the reported values with
neighboring firms. Firms whose responses diverged considerably
on such checks were not included in the sample,

Below we precent some features of the cities in which firms
were selected. The diseussion shows that these features are impor-
tant in determining, the products in which firms specialize.

Daska, which is a subdivisional headquarters, has a population
of 56,000 1t is located in a rice-growing region of the Punjab and
serves as an important grain market. Abundant water is necessary
to grow rice. After the division of water between India and Pakistan
under the Indus Basin Treaty (whereby India took over control of
the canals that irrigated this arca), came a demand for more tube-
well irrigation. The dicsel engine and tubewell pump manufactur-
ing industry in Daska arose in response to this demand.

Daska is endowed with advantages that suit the industry. The
most significant advantage is location. The name Daska derives
from das koha, which is a measure of its distance (10 kok, or roughly
18 miles) frym important agricultural towns such as Sialkot, Pasrur,
Gujranwala, and Wazirabad--all roughly equidistant in the four
directions radiating out of the city. Sccond, the population-land ratio
in farming arcas around Daska is very high and is growing. This
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ensures a regular supply of low-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 rial celectrificat:on and the switch to tubewells powered
by clectric motors. These are not manufactured in Daska because
the required technical know-how is not available, and because it is
hard to compete with fow-cost engines imported from China. How-
ever, despite the tall in demand for its traditional products, Daska
continues to thrive because entreprencurs 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 changing life-stvles brought about by remittances from
Pakistanis working in the Middle East.

Faisalabad, which is the headquarters of an administrative
division ot the same name, has a population of 1.0Y million.* Until
1647, Faisalabad was an important grain center of a prosperous
canal coiomy. Industrial activity started in the late 19505 as a result
of the government’s import substitution strategy. By the late 1960s,

Faisalabad emerged as the third most important industrial center
in the country, attm Karachi and lLahore, and the main center of
textiles and textile machinery manufacturing, Faisalabad has always
been important in manufacturing simple tools and implements. This
industry received a major boost in 1947 when members of the Mus-
lim lohar bradri aronsmiths’ association or guild) migrated from
Batala in cast I’ un;ab which was then the most advanced center of
farm machinery manufacturing in the subcontinent. Before long,
Samundri Road in Faisalabad became reknowned throughout the
country for the quality of its manutactured agricultural implements.
As tarm mechanization proceeded, Samundri Road acquired a new
look and switched over to the production of motor-pewered wheat
threshers, sugarcane crushers, and fodder cutters, all of which are
important in the mixed-crop farming of the Punjab.

Firms draw upon the large pool of skilled labor available in
industrialized Faisalabad, which continues to grow because of the
high rate of migration from the surrounding rural areas. The pres-
ence of textile machinery manufacturing firms results in cost-reduc-
ing complementarities. A steady demead for the products of the
industry is ensured by the rapidly growing farming region around
the city.
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Multan is a divisional headguarters with a population of
694,000 bordcring the Thar Desert. Betore the introduction of canals
in the area in the late nineteenth to carly twentieth century, very
little land was under the plough. Canals broaght about a dramatic
change in the region, and Multan is now one of the most prosperous
and technologically advanced agricultural regions in the country.
Until recently this region’s demand for agricultu-al machinery was
met by Faisalabad and Mianchannu (see below). There is a voung,
but thriving agricultural machinery industry in the ¢ty supplving
machinery to the Dera Ghazi Khan, Muzattargarh, and Vehari dis-
tricts, ar-1 even to parts of Baluchistan,

Multan is an important industrial center in the country {espe-
cially for fertilizer and textiles) and has a large and growing labor
force. There are scores of farm machinery repair shops, which have
contributed to establishing the farm machinery industry, The indus-
trv in Multan is concentrated along, Failway, Vehari, and Azmat
Wasti roads. Ten vears belore our survey, it annovnced itself to be
the premier center tor thresher and tractor implements, industry in
the country.

Mianchannu's industrnalization i~ the result of the efforts and
suceess ob essentially one tirm, Ghast industries, named after the
owner. Hewas a refugee tronn cast Punjab in 1947 and belonged to
the lohar bradri. He started the industey in response to a few orders
for seed drills placed by a government experimental project. in time,
the range and quality of his products expanded dramatically. Single-
handedly he tramed o whole work torce in Mianchannu. His sons
and ne phews worked i this tirm and later opened their own firms,
improving machmery design through intimate contact with tarmers
in the surrounding aieas. Chapter 7 relates his story in detail—a
case study in firm growth. At the time ot our survey there were
thirty-five firms manulacturing agricultural machinery in Mian-
channu. The tirms are located along the Grand Trunk Road connect-
ing Lahore with Multan as it passes through the town.

Lahore is o provincial headquarters, with a population of 2.6%
million. It is the second most important industrial center of Paki-
stan, after Karachi. Regarding agriculturai machinery, Lahore’s im-
portance Hes inits place as the center of a once-thriving diesel
engine industry. At the peak of this industry’s activity, in the late
1960s, there were nearly 2,300 firms; they were located mainly in
Saric Sultan and Badomi Bagh, like most of the city’s foundries. The
industry is currently depressed, for reasons already discussed. As
in Daska, tirms in Lahore have 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 in Lahore 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 headquarters 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, o district headquarters with a population of
597,000, is a rapidly expanding center of the engineering industry
in the' Punjab. Agricultural machinery firms are still few and are
concentrated in Swati Gali and along the Grand Trunk Road. The
main advantage in Gujranwala to firms is the casy availability of
raw material and the rich complementaritics with other engineering
firms. For these reasons entreprencurs here are ot the view that as
the industry becomes technologically more sophisticated, Gujran-
wala will become the most important center of the industry.

The total aumber of firms interviewed in cach city and major
product group is reported in table 1.1.

Additional Surveys
Appendices [ and 11 contain some useful background information
too detailed to be presented here. Appendix | presents a discussion
of the production envirenment in which firms operate; it also gives
some technical information on the items produced. Appendix 1l
compares our survey with others carried out for the industry. We
carried out two surveys 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 forcee 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 Citv and Product Group
Tractor Sugarcane &

City Tubewells  Threshers Trolleys  Attachments  Chaff Cutters Total
Daska l6 2 — 3 — 21
Gujranwala-

Sialkot — 12 4 4 20
Faisalabad — 2 —_— — 18 20)
Multan 1 12 5 2 — 20
Lahore 8 — 5 5 - 18
Mianchannu —_ 18 — 2 —_ 20
Total 25 46 14 6

="

18 119

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

The Basic Issues To Be Investigated

In examining this industry, we consider a number of specific issues:
entreprencurship; the labor market; technology, capital markets,
and investment decisions; cfficiency; subcontracting; and growth.

Entreprencurship

Although the theory of the firm has little to say about entrepreneur-
ship in the neoclassical tradition, o number of individual writers
have emphasized the role of entreprencurs in development.” The
important issues here include the definition of entreprenceurial tal-
ent and how it contributes to a firm's efficiency. Are ihe entrepre-
neurial features that define this talent identifiable and, it so, are
they amenable to policy? Chapter 2 addresses and attempts to
answer these questions. Entreprencurial functions are identified and
important features suck as membership in a bradri, education, spa-
tial mobility, and previous business experience in carrying out entre-
preneurial 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 emplovment patterns as the industry
expands. This requires examining the relationship between employ-
ment, wages, and the nature ot technological change taking place
in the industry. Another way to look at the performance of the labor
market is to determine whether it is segmented, and then to identity
the factors that cause segmentation. Appropriate measures may
then be suggested to remove these factors and thus avoid bottle-
necks in the supply of skilled manpower. For countries like Paki-
stan, in which labor turnover is high (because of both internal
migration and migration to the oil-rich Middle East), it is important
to study the pattern of labor mobility and any deterioration of skills
or inter-industry complementarities that may arise

Technology, Capital Market, and Investment Decisions

A major concern in the technology debate in developing countries
is with its appropriateness. The issues here range from the idolized
Gandhian approach, aptly sloganized by Schumacher as “Small is
beautiful,” to the practical problems of choosing technologies that
reflect the resource endowments ot particular cconomies. Another
issue concerns the vintage of machinery and how that influences a
firm’s cfficiency in resource use. Subsumed in this is the question
of technology transter by means of the market tor used machinery.
Chapter 4 considers these issues and suggests hypotheses for the
efficiency tests that are carried out in chapter 5. The choice of tech-
nology involves investment in machinery, and thus depends on the
workings of the capital market. The important questions, then, are:
How does the government ration capital? What are the features that
a government-controlied banker looks for ina firm or an entrepre-
neur betore he decides to lend? To these we mav add: Are alterna-
tive sources of credit available for potential borrowers who cannot
get credit from this source? If so, is the market for capital seg-
mented? Answers to these guestions are closely linked with invest-
ment decisions. A potential investor is more likely to invest in a
firm if he believes that it has a good chance ot borrowing in the
official, subsidized capital markets. In our discussion we suggest
and then test hvpotheses on these issues.

Efficiency

Why are some firms more efficient in resource use than others?
Comparisons of efficiency can be made on the basis of different
criteria separately, such as labor and capital productivity, or on the
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basis of composite indices, such as total factor productivity. Tests
may also be devised to distinguish between allocative and technical,
or x-efficiency. Some of the tactors that we consider in efficiency
tests are entreprencurial fectures, the availability of skilled man-
power, access to capital markets, the nature of tcchnu!og_\', firm loca-
tion, and size of firm.

[tis otten argued that small firms produce more outpuat per unit
of capital than largs firms, emplov more labor per unit of capital,
help in developing indigenous skills and technologies, enlarge the
pool ot entreprencurial talent, and use underemploved  resources
(such as part of the family home, family labor, and hoarded capital
or capital that would have financed unnecessary consumption), thus
exploiting the cconomy’s resources more efticiently than large firms.
I these claims are true --and we shall verify this—industrialization
strategies that tavor large-scale production need to be revised.

Subcontracting

Japanese success inindustriclization is otten atributed to subcon-
tracting (see, tor instance, Watariabe, 1971): the reason given is that
intertirm hinkages, both horizontal and vertical, are established to
overcome market impertections (Lall, 1980). Such production ar-
rangements are commonly observed in the enginecring industry in
many developing countries, including Pakistan. In our discussion
we examine the nature of the linkages that exist under subcontract-
mg arrangements. We investigate whether parent tirms bind their
vendors through credit and technology linkages, and whether such
arrangements are necessary for the survival of small firms.

Growth

Our discussion of firm and indastry growth is conducted at three
levels. First, we identity the exogenous factors contributing to
growth of the industry. Then we describe differences in individual
firms’ responses to these opportunities. Finally we present two case
studies to illustrate the internal factors contributing to growth.



¢ Chapter 2

The Role of Entrepreneurs
in Development

In the last several decades the mainstream literature in development
economics has focused its attention on large-scale enterprises to achieve
industrialization. Little attention has been paid to small businesses
or to the entreprencurs who create and run them. This failure to
address small businesses is all the more striking given the vital .2
thev play in a country’s transition from agriculture to industrialization.

In this chapter, thiough our study of entrepreneurs in Paki-
stan’s agricultural machinery manufacturing industry, we will ex-
plore the entreprencurial features that fac litate development 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 an exaggeration to say that under-
standing development means understanding how entrepreneurs
make development happen by emploving both human and physical
resources in increasingly valuable ways. The role ot 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 cth-
nic groups (which pass skiv'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 irvoluniary migration—relcases entreprencuria! talent
either o recover lost social status or to upgrade it. Our analysis
shows little evidence that refugees dominate the industry. despite
their substantial numbers.

It is also widely believed that vducation, by improving one’s
accessibility to technical information, contributes to entreprencurial
decision making. Our analysis shows, on the contrary. that technica!
education is very rare amony, these entrepreneurs. While a majority
have been formally educated, they still believe that on-the-job train-
ing is the best form ot education. Tt is true, as commonlv belicved,
that some social groups pass on skills across generations, forming
a pool ot knowledge that allows them to be more successful as
cnirepreneurs compared to tembers of ather groups. In our study,
entreprencurs belonging to the lohar bradri (a lohar is an ironsmith;
& bradri is a loosely organized professional caste), who represented
00% of the entreprencars sampled, helped cach other to acauire
«wehnical skills and thus had an advantage over other bradris. All
of these issues are importani in trving to untangle the complexissue
of why some entreprencurs are more successtul than others in per-
formirg their complicated tasks.

Qur exaniination of entreprencurs and entreprencucship has
important in:plications for development policy. One valuaile way
ot looking at successtul development policies is in tern. of policies
that encourage enteeprencurs to make development happen. In con-
sidering how policymakers may encourage entrepreneurship, the
question arises whether governments can use policy to actively
encourage development of entreprencurs, or whether the most they
can hope to achieve is to encourage them through policies that
avoid placing excessive restrictions on them. Understanding who
entrepreneurs are and what they do to facilitate development will
provide an essential starting point for policies that may successfully
encoutage both entreprencurs and entreprencurship, and therefore
development itself.

The Theory of the Firm and the Entreprencur

The standard textbook treatment of the role of entrepreneurs in
development, based on the neoclassical theory of the firm, leaves
little room for special treatment of the entreprencur. It is assumed
that under perfect competition input and output markets are com-
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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 thc neoclassical model, entrepreneurship could be use-
fully explored. However, by assuming prior knowledge of the pro-
ducer’s utility function and the produul(m process, thc 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 the firm to adjust to optimal plant size and 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
primarv objective is to illustrate the analvtic neatness of the firm in
long-run equilibrium. However, this neatness is achieved at the
expense of a rich analysis of the entreprencur as the prime decision
maker in economic activity. To quote Baumol (1968), “the prince of
Denmark has been expunged from the discussion of Flamlet.”

An carly reference to the entrepreneur as economic man is
found in Veblen's essay “Economics and Evolution.” Fe describes
him to be

a lightening caleulator ot pleasures and pains, who oscillates like
a homogenous globule of desire of happiness under the impulse
of stimuli that sttt him about the area, but leave him intact. He
has neither antecedent nor consequent. He is an isolated, defini-
tive human datum, in stable equilibrium except for the braffets of
impinging forces that displace him in one direction or another,
Self-imposed in elemental space, he spins symmetrically about
his own spiritual axis until the parallelogram of process bears
down upon him, whereupon he follows the Tine of the resultant.
When the torce of the impact is spent, he comes to rest, a self-
contained globule of desire as before. ... [Hel is not a prime
mover. He is not the seat of a process of living, excent in the
sense that he is subject to a series of permutations enforced upon
him by circumstances external and alien to him.” (1919: 73-7.4)

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

A more direct economic analysis of entreprencurship is pro-
vided by Scitovsky (1943). He argues that undertaking entrepre-
neurial activity involves costs—in terms of carnings forgone—by
contracting services to managers. But there are rewards also in
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terms of revenues from the cconomic activity. The difference
between the two is net income from entreprencurship which repre-
sents rewards partly to entreprencurial activity proper, and partly
to managerial ability. An entreprencur undertakes the venture to
maximize this aet income. He finds this a completely satisfying
pursuit since he works not because he wishes to raise his standard
of living but because he likes to work; he enjovs the power and
prestige associated with being a suceessiul entreprencur. Inan ear-
lier century, he would have been a vovager or discoverer, the moti-
vation being the same: the need for recognition.

The literature on the cconomics of impertect competition does
not shed much light on the role of the entreprencur cither. In the
case of bilateral monopoly or cartels, an appeal is made to game
theory to determine equilibrium. The negotiating, and organizing,
expertise of the entreprencur underlies the arguments, but there is
little direct discussion of the entreprencur’s role, The Managerial
discretion models of the tirm (Williamson, 1964), in which the entre-
prencar maximizes sales or the number of employees rather than
protits, do not come any dloser to providing e theory of entrepre-
netirship. The models atlow awide range of objectives for the entre-
preneur. However, once a particular objective is chosen the
entrepreneur ceases to be important.

It entreprencurship is an important input into vconomic activ-
ity, its market desevves an explanation. However, the market is ditfi-
cult to analvze since psychological factors plav an important role.
MeClelland (1961), explains entreprencurs as being individuals who
have a need for achievement and are not necessarily motivated by
the desire tor money. They are calculators and planners, not risk-
takers---that being the domain of speculators. FHe argues that such
achievers are not individualists and do not necessarily flourish in
an environment of private enterprise. They would get just as much
satistaction out of working for a government or munipulating a
committee. Clearly, the psvehological factors that result in the sup-
ply of a critical number of entreprencurs—a number that triggers
off widespread economic activity—are hard to control and not very
amenable to policy.

Alternatively, we may proceed by identifving the entrepreneurial
functions that are demanded and then determining whether there
exist entreprenceurial features that correspond fo these functions. For
instance, the ability to organize is an important function, und educa-
tion is an entreprencurial feature that results in better performance
of that function. Policies can then be addressed to improve education



The Role of Entrepreneurs in Development 17

and training programs that cnable 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 entreprencurship as such and routine
management. The latter involves the coordination and execution of
well-known and well-established economic activities. The markets
for such managerial functions work well in most countries and
rewards to services are casilv determined. This, however, is not
entreprencurship.

It is entreprencurship as detined by Schumpeter (1951) that is
the subject of this chapter. Thus entreprencurial functions involve
activities where input and/or output markets are not well known
and the production function used by the tirn is ill-defined. In other
words the entreprencur undertakes new activities and, in this sense,
is an innovator,

An important reason why the theory of the firm ignores the
importance of entrepreneurial functions is that this theory contains
strong assumptions regarding the environment in which the firm
operates. It is assumed that s pursue their objectives with well-
defined production functions and known input and output markets.
In the real world, of course, this is not true. An innovator does not
know precisely how inputs will convert into output. He may be
unaware of the cheapest sources of raw material and may have to
discover these for himselt. He may even have to think up new items
of demand and thus create his own product markets. Thus an entre-
preneur connects ditferent markets, makes up tor market deficien-
cies, completes the inputs needed tor production, and creates firms
(Leibenstein, 1968). His tunctions may include taking risks, since
markets for risk-taking may be imperfect because of moral hazard
(Akerlof, 1970). Further, it is the entreprenceur’s directed effort that
results in a firm's a-cfficiency 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 Paki-
stan. First, this industry is new and nses a relatively new technology,
so that production functions are not well defined. Thus the entrepre-
neur has to be an innovator. Second, the industry uses skilled man-
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power, which is scarce, so that the entreprencur has to actively
search for this crucial input into the production process. Third, the
industry has limited access to a highly impertect capital market, so
that the entrepreacur has o find new and untapped sources of
capital. Fourth, in the face of monopolistic competition, the entre-
preneur has to continuously search for new tvpes of agricultural
machinery and improve the old models to mercase or even retain
his share in the market. Fifth, the entrepreneur has to evplore and
develop new marketing channels to sell his product in arcas not
directly under his command. Sinth, in the absence of insurance, he
has to bear the entire risk of investment. Finally, he has to combine
the tasks enumierated above <o that his costs per unit are at least as
low as those of the moderately efficient tirms in the industry.

Qur tanonomv ot entreprencurial functions would be of consid-
erable value if we could associate these functions with specific
entreprencurial features, For instance, it we could sav that enteepre-
neurs belonging to a specitic sodial group are more likely than oth-
ers to have access to capital, then we could argue that a desirable
feature for achieving entreprencurial efficiency is to belong to that
group. This cannot be a sufticient condition for eftiviency, since for
every successtul entreprenenr belonging o that social proup there
may be manyv others who did not succeod. Over time, however, a
pattern does emerge and entreprencurial tunctions pel associated
with social proups whose members have a higher probability of
success compared o members of other groups. This pattern may
result from the fact that specitic social groups make a concerted
cffort to succeed in spucific cconomic activities in order to have a
secure profession,

Relating Functions to Entrepreneurial Features

It would be very useful for policymaking if we knew that entrepre-
neurs with certain features are more likely to perform entreprencur-
ial functions successtully than others, We could then concentrate on
developing, these features and thereby increase the pool of entrepre-
neurial talent. The best that the literature has to offer in this regard
are case studies that attempt to classify entrepreneurs according o
their social characteristics. This approach has its limitations since,
as pointed out above, only the successtul entreprencurs are studied.
Nevertheless, it is useful in identifying their dominant features.
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Using evidence from Pakistan collected in interviews with
entrepreneurs, Papanck (1967) reports that over 35% of the indus-
trial assets in Pakistan in 1959 were owned by five communities
(Malai Mcemon, Chinioti, Dawoodi Bohra, Khoja Isnashari, and
Khoja lsmaili), which tegether constituted less than 0.3% of the
population. Further, most of those who had set up in industry had
switched over trom trading. A majority of the entrepreneurs had
been uprooted from areas that became part of India when the sub-
continent was partitioned in 1947. Thus, Papanck’s argument is that
industrialization in Pakistan was undertaken by closely knit trading
groups who were uprooted from India and who, in Pakistan, were
provided special incentives (tax holidays, protected markets, and
cheap credit) to exercise their entreprencurial txlents.

Alrat (1983) interviewed 196 Pakistani entrepreneurs, mostly
Punjabis, to examine their dominant features. He reports that entre-
preneurs were motivated more by the desire for independence than
profit. Education played an important role in the sense that those
with higher education (above ten vears) expanded their businesses
more rapidly compared to others. Entreprencurs ranked previous
experience in the industry as being vital for success. Considerable
occupational mobility was reported. Importantly, belonging to special
social groups such as a professional community or bradri was crucial
in obtaining scarce capital and technical know-how. Thus Altaf’s
explanation of Pakistan’s industrialization also emphasizes the spe-
cial feature of entreprencurs as belonging to specific social groups,

In the next section, we examine the dominant features of entre-
preneurs in our sample selected from the agricultural machinery
manufacturing industry of Pakistan.

Background of Entrepreneurs in Pakistan’s Agricultural
Machinery Manufacturing Industry

In order to examine the hypothesis 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), whether 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 houscholds. The manner in
which each of these features contributes to the performance of entre-
preneurial functions will be brought out in the course of the discus-
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sion. The objective of this chapter is to present a descriptive profile
of entreprencurs in the industry in order to identify their dominant
feztures. This will be of value in subsequent discussions when entre-
preneurial functions, specitied in terms ot investment decisions
(chapter 4) and production efficiency (chapter 3), are related to these
features. Detailed hypotheses regarding the relationship between
the entrepreneurs’ backgrounds and the performance of firms will
then be presented and tested.

Origin

It is argued that individuals who become entreprencurs are highly
motivated compared to others. This motivation may result from
attempts by a previously privileged group to regain social status.
Their change in fortunes may have resulted from uprooting and
migration. In the case of the Indian subcontinent this happened in
1947, and may to some extent explain the success of migrant entre-
prencurs in Dethi, Bombavy, and the newly created industrial centers
of Pakistan.

The impression in official circles in Pakistan appeared to be
that the agricultural machinery sector was “dominated” by “refu-
gees” from India. The term “refugee” implied mainly East Punjabis
who had migrated to West Punjab when the provinee was parti-
tioned in 1947, The term “dominated” was used frequently and
somewhat loosely. We interpreted it in two wavs, One was that the
proportion of “refugee” entrepreneurs amony the manufacturers
was high. Another was that the largest firms were owned by “refu-
gees.” We decided to investigate these hiypotheses.

Here the origin of entrepreneurs is studied in terms of a broad
migration and mobility pattern. Five categories of origin are consid-
ered. There are entreprencurs 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 moved from “local rural,” “other urban,” and
“other rural” areas to the towns where they live now. These are
compared with entrepreneurs who have set up tirms in their home-
towns (table 2.1).

Ocr findings are that refugees comprise only 21% of the entre-
prencurs 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 which they set up their firms prior
to 1947. Over 18% of the entreprencurs moved into the towns from
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Table 2.1
Breakdown of Entrepreneurs and Their Firms, by Refugee or Migrant Origin
(figures i in parentheses are percentages)

Migrants

Local  Local  Other  Other
Refugees Urban Rural  Urban  Rural Total

TOTAL 25(21)  66(55) 71(]6 2(2) 5 119
CITY
Daska 0@ 1467) 6(29) 0 1 (4) 21
Faisalabad 9(45)  11(5%) (UN(0)] 0 0 ) 20
Multan 6(30) 13(65) 0 1(5) 0O 20
Gujranwala-Sialkot 0 945 B 0 3(15) 20
Lahore 317) 8(44) 5(28) 1(6) 1 (5) 18
Mianchannu 7(35) 11(55) 2010) 0 0 () 20
PRODUCT GROQUP
Tubewells 2.(8) 13(52) 7(28) 2(8) 1 () 25
Threshers 11(23)  26(56) 7(1%) o) 2@ 46
Trolleys 0w K(57) 5(36) ()] 1 (7) 14

Tractor Attachments 3(18) 10{63) 2(12) 0(0) 1 (6) 16
Sugarcane & Chatf

Cutters 9(50) 95 (VN (V) (V)] ¢ () 18
SIZE (LABOR)
0-5 S 23(52)  13(29) 1(2) 24 44
6-10 7200 20(57) 51 1(3) 2.(6) 35
11-20 10(35)  14(50) 3100 0O 1(35) 28
>20 (™ 975 0 0O 0 12
SIZE (VALUE OF QUTPUT IN RUPEES)
Up to 100,000 32N 7(47) 533)  0m 0 15
100,001--500,000 31D lol62) 7027 00) 0 26
500,001-1,000,000 729 10(42) 4(17) 1(H 2@ 24
1,000,001-5,000,000 1228)  24(57) 12y 37 2(5) 42
Ab()vc 5,0()0 (]()() 1 (8) A75) l (8 () 1.8 12

the surrounding rural areas. Only a small propartion (6%) came
from areas other than the ones where they had set up their firms.
Among the towns in whici the industry is located, the highest
concentration of refugee entrepreneurs is in Faisalabad, followed
by Mianchannu and Multan. In 1947 Faisalabad was a weli-estab-
lished center for agricultural tools; most entreprenenrs 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. Mianchannu and Multan, on the other hand, though located
in agriculturally rich arcas, were not known as centers for agricul-
tural machinery. The refugee enireprencurs included in our sample
who came from these towns were initially involved cither in whole-
sale and retail trade as retailers of agricultural tools, ironmongers,
and arhtias (grain merchants), or in cultivating smali plots of land
allotted to them in exchange tor land owned in East Punjab. They
switched to the manufacture of agricultural machinery in the late
1960s and carly 1970s after the success of Green Revolution technol-
ogyv had created demand for agricultural machinery.

Perhaps what is implied by “domination” is that refugees own
the largest firms in the industev, To comment on “domination” by
refugees, we use two measures of size. In labor torce terms, most
firms owned by refugee entreprencurs (10 firms, or nearly 404 of
them) emplov from T to 20 workers and iie in the medium range.
Most firms owned by “local urban” entreprencurs (43 firms, or 65
of them) ie in the smallest size category, emploving less than ten
workers. But it size is measured in terms of the value of output, 13,
or 50¢% of the firms owned by efugee entreprencurs, have output
values greater than Re T million. Compared to this, 35 firms in this
category are owned by “local” entreprencurs Gehich represent 404
of the total “local” tirms). Clearly, the basis for the argument that
refugee entreprencurs dominate the industry is pretty thin, But
“domination” is a nction open to many interpretations. o may, for
example, be based on the number of tirms that fall in the largest
size category. We learned that the largest firm in teems of employ-
ment was owned by a “local” entreprencur who emploved more
than 60 workers. Further, there were T firms owned by “local”
entreprencurs with a total output exceeding Rs 5 million in value.
There was only one firm owned by a “refugee” entreprenceur in this
size category.

To sum up, our evidence does not lend support to the view of
domination by refugees that is keld by government officials in Faki-
stan. Further, distinction between entreprencurs on the basis of their
origin does not appear to act as a barrier to entry in the industry.

Bradri

“Bradri” in Pakistan is a somewhat imprecise term. It is loosely
related to the Hindu caste system and becomes imporant in the social
system only with major events, such as death and marriage. Non-
market exchanges between houscholds also work more successtully
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),
niochi (cobbler), and raj Gmason). To what extent do bradris contribute
to the “special group” view of entrepreneurship?

The main bradris engaged in the production of agricultural
machinery are the lohar, Arain, Kashmiri/Butt, Jat, Rajput, and
Sheikh bradris. These comprise 103 out of the 119 entrepreneurs inter-
viewed (table 2.2). The remaining 16 entrepreneurs belong, to the Syed
(2), Pathan (3), Butt (2), Dhillon (2), Awan (3) bradris, plus the Khak-
wanti, Guijjar, Bhatti, and Kharal bradris (1 entrepreneur cach). Lohars
comprise the largest single bradri (70 entrepreneurs, which is nearly
60% of the total). Most lohars like to classify themselves as Mughals
because they were an important occupational group when India was
under Mughal rale trom the sixteenth to the eighteenth century. In
those carlier 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 sample 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 Pathan (3) ones are important. Interestingly, there are
two Syed entrepreneurs in our sample, indicating that this bradri, the
highest-ranking social group, may be shedding the traditional atti-
tudes of avoiding industrial entrepreneurship.

The lohar bradri is the largest single bradri in Daska (16), Faisala-
bad (12), Gujranwala-Sialkot (17), and Mianchannu (12). In Multan
there are 10 lohar entreprencurs and five non-lPunjabi entrepreneurs
(Baluch 2, Pathans 3). In Lahore, the entreprencurs 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 entreprencurial group in our
sample, the tirms 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 employ 20 to 40 workers and three employ 40 to 60
workers. However, if we use the value of output as the measure
of size, the picture changes. Most lohar entreprencurs (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 Entreprencurs and Their Firms, by Bradri
(figures in parentheses are percentages)

Kahmuri/
Mughal Arain  Butt Jat Rajput Sheikh Others Total

TOTAL 7069 9@ 54 43 106 5@ 16313) 119
CTy

Daska 16(76) 0. 0@ 0w 49 1) 0@ 21

Faisalabad 260 13 00 1 420 0@ 200 20

Multan 10650) 0 W IS TG 0w 16 7235 20

Gujranwala-Sialkot ~ 17(85) 1 () 0@ 0 0w 163 163 20

Lahore A7) 6B 422 20D 1) 1@ 1) 18

Mianchannu 1200) 1) 0 0w 165 () 525 20
PRODUCT GROUP’

Tubewells 1352y 2.8 302 1) 520 0O 1 &) 25

Threshers 65 2 @) 0@ 0w 1@ 2@ 114 46

Trolleys 5(36)  4(29) 1 (7) LD 0w 1<y 209 4

Tractor Attachments 1275 0 () 1 {(6) L) 0@ 202 0w e
Sugarcane & Chaff

Cutters 10(36) 1 (5) 0w 1@ 422 0w 21 18
SIZE (ILABOR)
0-5 276 501N 200 25) 37 12 49 4
6~10 2H60) 2 (6) 13 24 40D 2@ 3G 35
11-20 1761y 1 () 2000 0 2() 1) 518 28
>20 a42) 1 (8) G 0 1@ 1® 433 12
SIZE (VALUE OF QUTPUT IN RUPEES)
Up to 100,000 167y 1. oo 0O 1@ 29 1) 15
100,001-500,000 16(62) 2 (8) T 0 4% 0@  3312) 26
500,001-1,000,000 13654)  H17) 0w 1@ 208 1@ 32 24
LO00,001-5,000,000  22(32) | (2) HI0) 37 2 2 BRY) 42
Above 5,000,000 975y 1 (8) 0w O 1® 0O 1® 12

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

Most lohar entreprencurs manufacture threshers and tubewedl
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 1960s but have now been replaced
by electric motors. Rajput entrepreneurs are engaged mainly in die-
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sel engine manufacturing. Most Arain entreprencurs manufacture
trolleys, while the Pathan and Baluch entrepreneurs manufacture
threshers.

The bradri is a strong candidate for an entreprencurial feature
that may determine a firm’s entry into the industry. The lohar entre-
preneurs have the advantage of long bradri experience, which has
enabled them to acquire knowledge of the technology and of the
input and output flows of the production furction. As a close-knit
group, the bradri helps fellow lohars to acquire the technica! knowl-
edge that is crucial for them to enter the in dustry. 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 entreprencurs render them more efficient than others,

Education

nirepreneurs are innovators who find new ways of doing things,
and thus break with tradition. They have an outlook that enables
them to transcend the existing patterns of cconomic activity-—an
outlook that is different and more dynamic compared to that of the
rest ot the society. Education contributes in an important way to
acquiring that outlook. As we find emphasized in the literature on
human capital (see, for example, Singer, 1983), education 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 the
level of general education among the entreprencurs in our sample
is presented. However, since we are concentrating on the engineer-
ing industry, the question of whether technical education is an
important variable in the making of an entreprencur is also asked.
A final question posed is whether technical and general education
are important in the choice of items vroduced by the firms and in
determining, plant size.

Thirty-seven entrepreneurs (31%) in our sample have had no
formal schooling at all (table 2.3). More than half of the entrepre-
neurs in Lahore and Gujranwala-Sialkot have never been to school.
Another 32 (279%) have had some formal education but without
matriculating (completing 10 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 Faicalabad.
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Table 2.3
Breakdown of Entreprencurs and Their Firms, by Education
(figures in parentheses are percentages)

Below
No Matricu- Matricu-  Inter- No
schooling  lation lation  mediate B.A. M.A. Response  ‘Total

TOTAL 37(31) 32027y 29(24) 1300 K1) 6 (5 1(1) 119
CITY

Daska 7(33) 11(52) 31D 0 0 0w () 21

Faisalabad 2010) 3(15) 1O(5() 5(28) o) 0 ) (0) 20

Multan 6(30) 4(25) 5(20) 2000 1) 210 0w 20

Gujranwala-

Sialkot 11(35) B(45) 0 0 W oy o 0(0) 20
Lahore 950 2(t) aon K7 U8 10 1) 18
Mianchannu 200 A17) 9(45) iH) oy 3 {0) 20

PRODUCT GROUP
Tubewedls Y(3n) 10¢40) 2(8) 3(12) 0 0 W) 1(4) 25
Threshers 12(26) 13260 13(28) 4 (9) 1(2) 4 (9) 0{0)
Trollevs 7(50) 5(36) 1 (7 I (H o0 0 0 14
Tractor

Attachmente 859 3018) 3(18) 0@ oW 2010 0w 16
Sugarcane &

Chatt Cutters 1 (7) 2(1N 10(5%) 528 o) 0 00) 18

SIZE (LABOR)
0-5 17(34) 17(39) 8(18) 1 (2) o) 1) x0) 44
6-10 1131 10(20) 8(23) 3O 13 13 1(3) 35
11-20 7(25) 414 9(32) 7259 0 1 ) 0(0) 28
»20 2007 1 (8) 4(33) 2007y 0 3(25) 0y 12

SIZE (VALUE OF OUTPUT IN RUPEES)
Up ta 100,000 o(H) 6(40) 201 0w o 1@ 0 15
100,001-500,000  8(31) Y(35) 6(23) 28 1 0w oo 26
500,001-

1,000,000 6(25) 8(33) 6(25) 28 0 1 (4) 1(4) 24
1,000,001
5,000,000 12(29) 9(21) 12(29) 7017y 000) 2 (4) 000 42

Above 5,000,000 5(42) 0 () 3(25) 20017y oy 207) 0(0) 12

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

The relationship between education and firm size noted above
is confirmed when we define size in terms ot the value of output
produced. Thirty -cight percent of the entrepreneurs with no tormal
schooling at all own firms that produce machinery worth less than
Rs 500,000 annually. Twenty-cight percent of the firms owned by
entrepreneurs with education up to matriculation also fall in this
size category. However, 769 of the tirms in our sample are owned
by entrepreneurs with higher education, and they produce goods
worth more than Rs 500,000 annually. 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 goods worth more than
Rs 5,000,000, seven are owned by entreprencurs who either have
no formal education at all or have been educated up to matricula-
tion only.

Does education matter in the line of production chosen by the
entrepreneurs? Among the 46 firms manufacturing threshers, nine
are owned by entreprencurs with higher education, 13 by entrepre-
neurs with education up to matriculation, and 12 by entrepreneurs
with no formal schooling at all. These numbers constitute respec-
tively, 45%, 414%, and 32% of the entrepreneurs in the three education
levels.

It would be useful to know whether a background of formal
technieal 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 the 119 entreprencurs reported any technical education at all. Of
these, one (in Multan) had a certificate in technical education, one
(in Daska) had a diploma, while one cach in Mianchannu and Mul-
tan and two in Faisalabad had university degrees in technical educa-
tion. Such entreprencurs own, in general, medium-sized firms (in
both terms of employment and value of output). Three entrepre-
neurs (two with degrees and one with a certificate) produce mainly
threshers and tractor-driven implements, which constitute a new
and relatively more sophisticated product line. One degree-holder
in Faisalabad is invotved mainly in the manufacture of chaff cutters
and sugarcane crushers. Thus it appears that the entreprencurs with
higher technical education are involved in the manufacture of rela-
tively more sophisticated machinery,!

Clearly, access to education does not restrict entry to the induos-
try. But it mav be important in determining the firm's ability to
borrow in the highlv regulated capital market, and mayv also be
important in determining a tirm's grewth. Education—-in particular
technical education - mav become a barrier to entry in the future
as the technology used by the industry becomes more sophisticated.
As things stand now, the technology is fairly simple. Most engineer-
ing, processes are undertaken without technical drawings; straight-
forward ruics of thumb are used instead.

Previous Experience

The previous experience of entrepreneurs may be important in
determining entreprencurial performance. Experience in related
industry can familiarize entreprencurs with the production function
in the industry, Experience inrelated trading activity results in use-
ful marketing knowledye regarding both inputs and outputs, When
capital markets are imperfect, experience in any economic activity
that involves dealing with the financial market contributes to
improving entreprencurial efficiency.

Overwhelmingly, entreprencurs in our sample reported that
before entering the industry they were skilled woikers who manu-
factured simple agricultural toois and implements such as animal-
drawn ploughs and sevthes. Eight respondents said that they were
involved in wholesale and retail trade. OF these, six wore trading
in items not direedy related to agriculture (mostly they were iron-
mongers). One entrepreneur in Multan was a 1etailer of agricultural
implements, and the other was an arhtia in Mianchannu, trading in
grain and other agricultural produce. Nine respondents were
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directly involved in agricultural cultivation. Of these, five were land-
owneis (three in Mianchannu, one cach in Lahore and Multan), and
four reported that they were tenant farmers before entering the in-
dustry (two in Lahore and one cach in Multan and Faisalabad). Of
the entreprencurs with agricultural background, the smallest in
terms of farm size had a holding of 10 acres in Multan and the
largest owned 75 acres in Mianchannu.

Neither the choice of product line nor firm size appears to be
closely related to the previous experience of entreprencurs. 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 manufacturing cold storage equipment. In Sialkot an entre-
preneur manutactured cutlery and steel crockery to mop up excess
capacity in his dicsel engine manufacturing unit. In both instances,
the entreprencur’s previous experience helped in switching over to
the new product line.

We came across only one entrepreneur (a landowner turned
manufacturer in Mianchannu) who complained to us that his busi-
ness was bad because he had had no previous experience in this
line. We later discovered that he had carlier tried his hand at grain
marketing and had failed. His neighbors complained bitterly that,
not having the skills himself, he was unable to train his own work-
ers. Instead, he “stole” the neighbors” workers by offering slightly
more attractive terms.

Migration

Migration may be an important source of funds given imperfeetions
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 (Hamid, 1983). We decided
to investigate this.

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

entreprencurs. However, they can help to realize potential entrepre-
neurship by removing the capitel constraint. In our pilot survey of
the industry, we questioned an entreprencur in Daska on this issue.
He echoed the popular sentiment by insisting that migrants” remit-
tances were being frittered away in wastetul consumption. How-
cver, when he was questioned closely regarding the source of his
funds, we learned that he was taking short-tern loans from one of
his neighbors who usuallv has spare cash because he has fwo sons
workimg in the Middic Fast Later. in our main survey, we discov-
ered that remittances plav a signiticant role in the “committee” SVS-
teni, which complements the imperfect capital markets for this
industry. (For details of this system, see chapter 4) Thus, although
there is Tittle evidence ot a direct link between entrepreneurship
and migration, there are strong indirect linkages that h. pin realiz-
ing entreprencurial potential in the industry.

Concluding Remarks

[n this chapter, an attempt has been made to present a svstematic
analysis of entreprencurship in cconomic activity. The role of the
entreprencur inorganizing, production has been discussed in terms
of entreprencurial functions. Iy particular, the background of entre-
prencurs in the Pakistani agricultural machinery industry has been
discussed i detail in order to determine whether they have impor-
tant features that set them apart from others in the society. The
manner in which these special features enable entrepreneurs to per-
form entreprencurial functions has also been discussed.

We conclude that the neoclassical theory of the firm is unable
to deal with entreprencurship because of the assumption that input
and output markets tunction well, and production functions are
well-known. It is precisely because these assumptions do not hold
in developing countries that the role o entreprencurs becomes
important. Their tunctions include identitving sources of demand
for the products and supply of raw material and other inputs, orga-
nizing informal capita! markets, and finding new techniques of pro-
duction. Some individuals in society are better suited to performing
these entreprencurial functions than others, In a segmented society,
it may be that special groups are more likely than others to become
entreprenceurs.,
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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 Pakistan from regions that went to
India in 1947. However there is little evidence that they “dominate”
the industry, as is commonly believed. Most (609%) of the entrepre-
neurs belong to the lohar bradri, whose members help each other
in acquiring technical skills to innovate. Their commonly shared
previous experience in refated trades implies that they are familiar
with the technological environment and thus have an advantage
over other bradris. Sixtv-three percent of the entreprencurs have
had formal cducation up to matriculation and onlv 1145 percent
beyend that level Entreprenenrs with technical education are very
rare. On-the-job training s stitl considered to be the best form of
technical education.

An important teature of entreprencurship is the ability to raise
capital In this regard, access to remittances trom friends or relatives
who have migrated abroad is important. However, access oceurs
through subtle channels and information on these channels is diffi-
cult to find.

To sum up, the evidence indicates that belongimg to the lohar
bradri may be anadvantage. Having tled their countries as refugees
in 1947 mav have heightened the lohars” motivation o exercise
entreprencurial talent m this industry. However, the lohar bradri is
a large group, and larger still was the number of refugees in 1947,
Those who became successful entreprencurs were only a subset of
these refugees. Something more, it appears, was needed tor success:
perhaps their previous experience in related trades.

It needs to be emphasized that our comments are based upon
analysis of the background of entreprencurs who were suceesstul.
For every successtul entreprencur, there must be many more who did
not succeed. A proper analysis would have to take these unsuccessful
entreprencurs into consideration as well. Only then would we avoid
the problem of “selectivity bias™ (for which see chapter 4). We have
only indirect evidenee ot this bias. In our interviews with workers,
we asked whether they would like to set up their own firms and, if
so, what were the constraints. Many workers who belonged to the
lohar bradri and were also retugees replied thet their lack of access
to capital prevented them from setting up their own 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 entreprencurial 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 availability of a labor
force that is hardworking, ambitious in acquiring skills, and flexible
in adapting to changes in technology and demand patterns. In the
carly 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 ditficulties in identifying and selecting work forces suit-
able to the production process.

Although the problems outlined above are well-known-—referred
to in the development literature as rigidities in labor markets—they
are seldom analyzed 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 entreprencurs, the bradiri 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
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combine highly skilled foremen with unskilled workers. Each contrib-
utes, in it own way, to the development process.

The chapter also addresses the important issue of the pattern
of labor demand associated with the technology used in the indus-
try. Unlike previous rescarch on this important issue, we have pro-
vided evidence on the production processes that show that firms
can casily substitute capital for labor. The implication is that as
wages rise, firms switch over to capital-intensive methods, thus
altering the composition of skills in the labor toree. This indicates
also the poor bargaining strength of workers in the industry.

The Pakistani labor market has undergone rapid change because
of both internal and overseas migration. In recent vears, the latter has
Become very important, with nearly two mitlion workers-—about 8¢
of the Tabor force -—migrating to work in the oil-rich Middle Fast. Our
analysis of mobility in the engineering industry labor market enables
us to comment on several impoitant aspects of the impact of overseas
migration on the domestic labor market. An important finding in this
context is that rapid labor mobility due to overscas migration may
have contributed to the detericration ot skills, However, when skilled
workers return from overseas with substantial savings, they have the
potential of becoming enteprencurs in their own right. We examine
some of the hurdles they face inentering the industry as firm owners.

Quranalysis ot the libor market has several insportant implica-
tions tor policy. First, the importance of education in developing a
skilled torce, which can respond o increasing sophistication in the
industry, cannot be overemphasized. Sadly, public education in
Pakistanat the primary level falls tar short of the likely future needs
of the mdustry. Secon™ - analysis points stronglv to the strength-
ening of technival traimag through policies that improve appren-
ticeship programs in the industry and in other private and public
institutions. Third, to encourage labor imtensive production meth-
ods, macro policies need to be streamlined to remove subsidies that
alter the price ot capital. Finally, our analvsis shows that bottienecks
and barriers thet hinder workers--especially skilled workers who
could become entrepreneurs—trom: entering industry should be
removed in order Lo facilitate expansion of the industry.

The chapter is organized as tollows. The firse section presents
the structure of the labor market taced by the agricultural imple-
ments industry. including the employment pattern of different
skilis, workers” profile in terms of age, education and dependency
ratio, and the wage structure. The second section is concerned with
explanations of inter-firm variations in employment. These explana-
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tions are made, first indirectly, by analyzing a labor productivity
function and, then directly, by estimating employment of different
skill categories. In the third section, we present estimates of earnings
function and examine hypotheses concerning human capital and
labor market segmentation. The final section addresses the issues
of job miobility and overseas migration.

The Structure of the Labor Market

The Employment Pattern

We begin the discussion of the labor market by examining the
employment pattern in the industry. This represents the demand
side of the market and shows differences in skills demanded that
in turn, reflects tne technology used by firms.

Altogether, 1,293 workers were emploved by the 119 firms in
our sample, which was nearly 119 of the workers emploved in the
engineering, machinery industry of the Punjab’s small-scale sector
(Small Industries Survey, 1976/77). We report employment 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.”
Foremen are usually considered to be highly skilled generalists who
supervise skilled workers. In most cases the owner of the firm is also
the foreman. Accountants and  managers  (munshis) are rarely
employed as a separate category. Most owners handle their own
accounts and management problems. Occasionally 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
waorkers in the industry (6550 are skilled; only 10% of the labor
force consists of unskilled workers. It should be remembered that
the emplovment 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 the industry
to handle materials during peak periods inereases three- to tourfold.
There is no sharp ditference 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
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Table 3.1
Skill Pattern of Employment, by Firm Size
(figures in parentheses are row and column percentages)

Total  Total Semni- Un- /-\Pprx—a;n‘-“ -
Firms Workers Skilled  skilled  skilled  tices  Foremen

Flrm éi'/.c

1-5 44 163 134(82) — — 29(18) —
(13 (16} — — (18) —
6-10 35 2065 168(63)  29(11) 5(2)  39(22) 4 (2)
(20) 20 (2:h) () \37) 1y
11-20 28 417 282(68) 32 (7)) 4001y 40010) 23(15)
(32) (53) (26) (25) (25) (59
>20 12 448 26459y 60(13) 79018y 33 (7) 12 (3)
(35) 31 (50) (6:4) (20) (3N

TOTAL 119 1203 848(65) 121 (9)  124(10)  161(13) 39 (3)

Note: Skilled workers are turners, fitters, and shapermen; semiskilled workers are
welders, painters, and helpers.

Table 3.2
Skill Pattern of Employment, by Product Group
(figures in parentheses are row and column percentages)

Total Total Semi- Un- Apprcn.-m
Firms Workers  Skilled  skilled  skilled tices Foremen

PRODUCT GROUP

Tubewells 25 160 125(78) 8 (5) 32 25(14) 1Y
(12) (12) (7) (2) (15) (3)

Threshers 46 658 35754 82(13)  101(15)  92(14) 26 (4)
(1)) (42) (68) (82) (57) (67)

Trolleys 14 76 43(57) 9O 2 (G Z20{26) 2 {3)
(5) (3) (7) 1)) (12) 4)

Traclor 16 89 76(85) — — 8 (9) 5 (6)
Attachments (7) (V) — — (5) (13)
Sugarcane & 18 3O 2H47E0) 22 (7)) 18 (6) 18 (b) 5 (D
Chaff Cutters (24) (29) (18) (15) (1 (13)
TOTAL 119 1293 S48(65) 121 (W)  124(11) 161013) 39 (3)

Note: Skilled workers are turners, fitters, and shapermen; semiskilled workers are welders, v ant-
ers, and helpers.
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of skilled workers to all workers is larger in iirms manufacturing
tubewells, tractor attachments, and sugarcane cutters/chaff cutters
compared to thresher and trolleyv manufacturing firms. Thresher
manufacturing firms account tor the bulk of employment generated
in the industry. More workers are hired in all skill categories.

Aninteresting pattern emerges regarding the apprenticeship pro-
gram in the industry. It appears that farge and small firms have more
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 large firms—a revealing aspect of firm organization. What
happens is that small tirms more activelv encourage family members
to take up apprenticeship in the firm and thus supplement the skilled
work force. Large firms, on the other hand, rely more on the markat
to purchase the services of trained skilled workers,

Most firms that employ foreinen (that is, foremen who are
not also firm owners) are relatively large and are concentrated in
the thresher manufacturing group ot firms. This is probably be-
cause thresher manutfactaring requires coordinating several pro-
duction stages and therefore supervising the coordination. Also,
as firm size increases, more workers are hired in the market, and
supervision becomes essential to avoid shirking of work etfort.

In the next section emplovment functions in the industry are
formally estimated and the 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 the associated labor intensity of the production process.

A Profile of Workers

To understand the nature of the labor market faced by the industry,
we focus next on some supply-side features of the market. Among
the issues explored are: How 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 Profile of Workers, by Skill-Category
(percentages)

>50

o3

Years 13-17 18-24 25-34 35-49 Years
Skilled — Y 35 34 22 --
Serniskilled — i3 o) 7 — -
Apprentices 13 74 13 — — —
Foremen — — 20 i3 35 16

Note: Shilled workers are turners, fitters, and shapermen; semiskilled workers: are
welders, painters, and helpers,

years of service, is the most important qualification in reaching the
status of foreman,

Nearly 50% of the workers are below age 25, and 449 are
married (see table 3.0, However, the number of dependents, which
include parents, brothers and sisters, and other members of the
extended family, remains fairly large, ranging from cight for fore-
men to four tor semiskilled workers, the mean for all workers being
+.5. Thus, even it they are single, many workers support depen-
dents, which is likely to result in their low reservation wage, the
minimum wage thev are willing to accept, and restricts their mobil-
ity to ook tor alternative employment opportunitics.

Distance between residence and place of work may indicate
the geographic size of the labor market. Nearly 497 of the workers
reside within one mile of their place of work, which implies that
commuting costs may be an important determinant of the size of
the labor market. Another 347 reside between one and three miles,
and about 18 percent between three and five miles (table 3.4). A
breakdown of commuting distance by size of own indicates that
workers emploved in firms located in large cities such as Lahore,
Gujranwala, Faisalabad, and Multen are mainly urban residents,
while these in small towns such as Mianchannu and Daska travel
relatively long distances to work. Thus it appears that the geo-
graphic “catchment arca” of the labor market is bigger for small
towns than for large cities. This is partly because skilled workers
are more thinly » pread out in rural arcas and belong to the tradi-
tional lohar bradri, which continues to live in and serve the dis-
persed rural communities.
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Table 3.4
Workers' Household Description and Commuting Pattern

Percent Mean No. of b ommuting Distance (percent)

Married  Dependents (< 1 Mile) (1-3 Miles) (3-5 Mileg)

Skilled K7 6 RIVI K80 174
Semiskilled 27 4 53 27 20
Apprentices 12 - Rh 35 27
Foremen S0 b 67 27 6

Note: Shilled workers are turners, titters, and <haperien; semiskilled workers are

welders, painters, and helpers,

The bradri protile is reported in table 3.5, Nearly 394 of the
workers belong to the lohar bradri (see chapter 2 for a discussion
of this bradri), with the highest concentration amony, skilled work-
ers. We saw carlier that many ot the tirm owners also belong to it.
Thus we wanted to explore how important the bradri tactor is in
firm organization. To this end, we asked cach weorker three inter-
linked guestions: (I whether they were related to tirm owners; (2)
whother other relatives worked in the same firm; and (3) whether
there were other relatives in the same mdustry, The tirst question
enables us to conument on the view that small tirms emplov tamily
labor, and can therctore avord the ~upervision problems tto ensure
appropriate eftort) that face farge tirms, relving on labor contracted
in the market. The evidence indicates that only 187 of all workers
are related to firm owners. However, 409 of the foremen are, and

Table 3.5
Bradri Status of Workers and Kinship in Employment
(percentages)

Other Other Relatives
Retated to Relatives in in Same
lLohars  Firm Owners Same Firm Occupation
Skilled 45 17 b 59
Semiskilled 20 13 2 67
Apprertices 13 20 6 03
Foremen R 40 - 40

Note Shilled workers are turners, titters, and shaperinen, semishilied workers are

welders, painters, and helpers.
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Table 3.6
Education Levels Attained by Workers
(percentages)

Up To
Up To Primary Up To Middle  Matriculation
Hliterate (< 5 Years) (< 8 Years) {< 10 Years)
Skilled 18 J0 31 11
Semiskilled 8 50 42 —
Apprentices 17 lo 50 17
Foremen e — 80 20

Noter Skilled workers are turners, fitters. and shapermen; semiskilled workers are
welders, punters, and helpers,

it is their task to supervise. Thus, to some extent, family oriented
firm organization is consistent with the evidence,

Nearly 7% of the waorkers report that their relatives are emploved
in the same firm i which they work. This is too smal] percentage
to suggest cither that being related to other emplovees in the firm
plavs an impertant role in strengthening the workers’ bargaining
position in negotiating wage contracts and working conditions, or
rather that it strengchens cmplovers, since trouble caused bv one
family: member means that others will be affected. Nearly 604 of
workers report that members of their tamily are emploved in other
firms in the samwe mdustry. Thus the bradri factor is important in the
industry not onlv tor entreprencurs, but also for workers. IUis proba-
bly quite important in ditfusing <Kills and aiding job scarch.

Finally, none of the workers reported education bevond matric-
ulation, or the iirst 10 vears of education (table 3.0), There was also
no case of any worker having received education in a government-
sponsored training institute. Most (52%) of the workers had five
years or less of school. Workers did report Jong apprenticeships and
were unanimous that this was what counted in getting employment.
Foremen were the best schooled of the workers having middle- and
matriculation-level education. Some 16% of all workors had never
attended a school at all.

The Wage Structure

Tables 3.7 and 3.8 report the wage struccure 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, by Firm Size, City, and Product Group
(Pak Rs)
Skilled  Semiskilled  Apprentices  Foremen

FIRMS EMPLOYING

< 10 workers 76340 575.00 242.50 680.00
> 10 workers 88422 613.20 386.61 Y25.16
FIRMS LOCATED IN
Daska K31.25 632.31 316.13 878.23
Gujranwala-Sialkot TR7A0 641,67 305.26 815.13
Faisalabad R67.17 A29.40 26813 916.28
Multan R22.52 61232 288,73 RU7.18
Lahore 80629 S50.00 30314 v06.23
Mianchannu 725.00 a80.71 34357 918.13
FIRMS MANUFACTURING
Threshers 73250 66221 312.50 Yi7.12
Tubewells R41.67 S10.00 30841 SHLI2
Other Machinery 82551 37917 33647 R16.67

Note: Shilled workers are turners, titters, and shapermen; semickilled workers are
welders, painters, ond helpers,

education, and bradri, as well as industrial characteristics such as
firm size, its location, and product specialization.

The farge firms, on average, pav higher wages to their workers
than the small firms. There s no clear pattern regarding wages paid
by firms located in farge and small towns. Also, there is no obvious
pattern regarding wages paid by firms ditterentiated by product
specialization.

It appears that for sKilled workers wages peak between the
ages of 25 and 35, Both skilled and senuskilled workers” wages are
highest for those with primary (up to tive years) education. This
suggests that work expericnce may be more important than tormal
schooling in determining wage levels. For all categories of workers,
those belonging to the lohar bradri (which is also the bradri of most
firm owners) onaverage carn higher wages than workers belonging,
to other bradris. The evidence can be used to rank worliers” wages
by skill catepories. Foremen are the highest-paid workers, carning
Rs 937.11 per month, on average, while skilled workers such as
turners, fitters, and shapermen carn Rs 84855 per month. Semi-
skilled workers such as welders, painters, and helpers are the next



42 Entreprencurs and Markets in Farly Industrialization

Table 3.8
Mean Monthly Wages ot Workers, by Age, Education, and Bradri
(Pak Rs)

Skilled  Semiskilled Apprentices Foremen

AGE:
<13 e — 210.32 —
13-17 681.75 538.81 296,00 —_
18-24 812.02 6008.33 — 865.13
25-34 Y(8.50 61232 — 911.34
35-49 833,51 —- — —
> 30 vears — — — 1211.67
Mean Age 28.33 19.60 16.50 30.56
(5.1 (740 (2.0D (1.91) (17.41)
EDUCATION (IN YEARS)
Hliterate 87948 t612.50 —_ —_
1-5 925,06 536.21 26714 812.50
68 762.37 54631 312.00 812.00
H--10 83375 - 295.00 967.33
Mcan Fducation 517 5.90 7.50 Yv2]
(5.0) 3.0 (3.56) (2.65) (1.68)
BRADRI
l.ohar 85010 587.62 286.00 1,312.11
Other 79540 37857 25715 847.36
OVERALL
Mean Wages 818.55 376.20 29112 937.11
(5.3 (19043 (136.72) (103.08) (311.33)

Note: Skilied workers are turners, fitters, and shapermen; semiskilled workers are
welders, painters, and helpers.

highest-paid workers, carning Rs 576.20 per month. Apprentices are
paid a stipend of about Rs 300 per month.

The labor characteristics in the brief discussion above are cho-
sen deliberately to comment on the pattern of wages as a preview
of the discussion surrounding equation 3.5, where we estimate an
carnings function which will allow a more rigorous statistical test
of the importance of those characteristics as determinants of wage
differentials across workers. We shall then present our hypotheses
concerning human capital (age and experience) 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
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and firm owners in bringing about those changes in the absence of
labor unions in the industry. The response of workers to our direct
question on these issues is reported in tables 3.9 and 3.10. Most
workers (55Y) reported that they get an annual increase in wages
of roughly 5 to 104 . A relatively small number (104) reported that
wage changes are related to productivity changes and are not neces-
sarily annual. Foremen reported this most frequently (82%), which
suggests that supervisory labor is given well-striuctured incentives
to achieve higher productivity.

Who initiates wage changes in the absence of unions that tacili-
tate wage bargaining? About 37 of the workers report that wage
changes take place at the emplover’s initiative, implving that the
emplover may be concerned about turnover and raise wages to
lower it. About 50% ot the workers report that thev have to ask for
wage increases and persist for up to a vear betore the employers
concede. They believe that their bargaining strength s derived
mainly from the scarcity of their shills,

Interfirm Variations in Employment

Our carlier discussion of labor demand was introductory and very
general. We now address a more specific issuer Is the technology
used by our firms such that wage increases lead to changes in the
employment pattern? We shall analyze this issue using the well-
known indirect method that involves estimating labor productivity
function. We comment on this issue also by directly estimating
emplovment tunctions. This procedure enables us to comment on
hypotheses that relate emploviment generation to the structure of
the industry.

The Aggregate Bemand: A Labor Productivity Function

In estimating the aggregate demand function, our concern is with
whether the technology is used in the production process in the
industry in such a manner that wage increases causes labor dis-
placement. This has important implications for long-run labor
demand and income distribution in the industry. For example, if
capital and labor can casily be substituted, then an increase in wages
may have a strong discouraging impact on emplovment. Harris and
Todaro (1969) have suggested an econometric procedure for examin-
ing this issue in Kenya. They specity a labor productivity equation
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Table 3.9
Frequency of Wage Increase Reported by Workers
(percentage of workers responding)

Annual l’mducti;i‘t-y-l{elatcd
Skilled 50 7
Semiskilled 6l 13
Apprentices 73 8
Foremen 03 82
Overall (%) 55 10
log V/L = constant + log W/L + log Q + U 3.1

where V/I = output per worker, W/L = wage cost per worker, Q is
output, and U the error term. A positive and statistically significant
coefficient on log W/L is interpreted to imply that, holding outpul
conctant, an increase in wages results in an increase in labor pro-
ductivity through greater use of capital, and that this reduces
emplovment.

Equation 3.1 was estimated for Pakistan by Ishrat Hussein
(1974) using census data on manufacturing industrics for the 1960s.
He estimated the coefficient on log W/1 to be statistically significant
with a value of 0.73, and concluded that industrial wage increases
in Pakistan were likely to result in reduced employment for work-
ers. The coctficient on log of output was insignificantly different
from zero, which was interpreted to imply that economies of scale
did not existin the industry. Meckal Ahmed (1975) reestimated the
equation with a cleaner data set. His estimated value of the coeffi-

Table 3.10
initiative for Wage Increases
(percentage of workers responding)

Emplovers Initiative
without Asking Workers® Initiative  Don’t Know

Skilled

37 47 16
Semiskilled 47 19 4
Apprentices 25 02 12
Foremen 32 59 9
Overall (%) 37 50 14
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cient on long W/ L is similar to that of Hussein, but he found that
output was positively related to productivity changes.

The results discussed above are taken from aggregate data rep-
resenting firms manufacturing very different products, which 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
circumvent some of the complications of interpreting the results.
The results are reproduced in table 3.1, The coefficient on the log
of wage cost to total workers is statistically significant and has a
positive value implying that wages and productivity are positively
correlated. This is consistent with the results reported in table 3010,
where some categories of workers report that wWage increases are
related to productivity increases. We interpret these findings as fol-
lows. Employers are aware that wage increases result in higher
productivity, so they increase wages for selected skill categories
(such as foremen) to raise productiviiv. This makes some of the less
skilted workers redundant. Thus an increase in wages may lower
emploviment in the industry, but it raises the skill level of the work
force that remains behind. Cur vesults shiow that the scale effect on
productivity i very snuall,

Employment Functions

The employment function suggested in the vast literature in this
area (see, for instance. Ball and Cyr, 1966; Brechling and O'Brien,
1967; Smyth and Ireland, 1967; Karamat Ali, 1978) assumes that, in
the short run, emplovment of workers is demand-determined. In
other words, firms cen hire as many workers as they like. The
employment function is then specitied as

E=HQ,K/D (3.2)

where E is employment, Q is output, K is capital, and T is technol-
ogy. We estimate a version of this employment function (we assume
that the underlying production function is Cobb-Douglas which is
discussed in detail in chapter 5). The basic employment function is
specitied as

E,/E = constant + Bilog OUTPUT + Bilog WAGE, + LI (3.3)

where £ 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 Least-Squares Estimation of a Labor Pradnctivity Function
(Dependent variable: [value added /tofal workers))

Variables Coetticient Values I: Siati;.ticrﬁr
log WAGE COST/TOTAL WORKERS 00K 7749
log VALUE ADDED t.06Y 54.27
Constant -5 164 —
R* 0.574 78.16

Noter Festatistics are significant at at least 54 level; N o= (19,

ment generation to the scale ot operations through OUTPUT, and
the labor market through WACE.

The emplovment functions that we actually estimate are ex-
tended versions or equation 3.3, In these we include two additional
variables; the capital-labor ratio, CAPLAB, as a measure of capital
intensity, or the technology used by the tirm in the manufacturing
process; and a meastre of the labor turnover rate, TRNOR. The
additional hvpotheses that we Lest in the extended model are: (1)
Firms using more capital-intensive methods will demand more
skilled workers and tewer unskilled workers compared to ather
firms; and (2) Firms that have a high turnover rate for o specific
skill-category will have a higher (gross) demand for those workers
than will firms with o Iower turnover rate.

Hypothesis T may be justificd as follows. In the agricultural
implements industry in Pakistan mere capital-intensive technology
means more sophisticated machirery which can be manned only
by better-tramed workers. The state of technology in Pakistan is not
such that more sophistication implics more simplitication in run-
ning it. With the addition of these two hyvpotheses, the equation to
be estimated 1s

E,/E = constant + ffilog OUTPUT + f3,log WAGE,
+ flog CAPLAB + f3,log TRNOR + U 3.4

We expect the signs on 3, 3, and f3; to be positive and on f3,
to be negative. Equotion 3.4 is estimated using the ordinary least-
squares method; the results are reported in table 3.12. Output is
statistically signiticant and negatin cl\' correlated with employment
ot skilled workers and apprentices, but positively correlated with
employment of unskilled workers and foremen. We interpret this
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Table 3.12
Ordinary Least-Squares Estimation of Emplovment Functions
(Dependeat variable: workers in a skill-categorv/total workers)

Semi- Un- Appren-
Skilled  skiffed  skilled lices  Foremen

log' VALULE OF OUTPUT  -0.093 0026 0081 L0744 U041
(3760 (098 (L3 (hudr (399

I()g WAGES -0.391 -().256 .00 ~(L213 0.096
(1.08) (12.18) (0.007) (4.39)* (4.42)*

]()g CAPITAL 0.287 (0.0u8 0.020 0133 0.011
- LABOR RATIO (96.97)* (4.24) ((1L.33) (31.33)* (0.24)
Index of labor turnover 0.043  -0.009 0.040 0.022 0.043
0. 19) .00 0.96) (0.32) (5.61)*

Constant 2351 1.356 1.378 1.388 0101
R- 0.551 0453 0354 0511 0.669
I value 30.023 4486 1.649 9.544 7.690

Notes: Figures in parentheses are I statistics,

*Implies significance at at least » level.

result to imply that, as the 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 positively correlated with the emplovment of foremen.
They do not appear to influence the employment of skilled or
unskilled workers. This result is in keeping with our carlier 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 inversely related to employment holds for these cate-
gories. Employment of unskilled workers 1s usually scasonal, so
that in periods of peak activity, their demand may be related more
to work flow than to wages.
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The capital-labor ratio is statistically significant and positively
related to the employment of skilled and semiskilled workers and
apprentices. Thus more sophisticated machinery implies greater
demand for skilled workers to man it, assisted by helpers (semi-
skilled workers) and apprentices.

The labor turnover rate is statistically significant only for deter-
mining the employment of foremen. We interpret it to imply that
foremen, when they are hired, are considered essential by firms, so
that replacements are quickly sought to ensure smooth running of
the factory. Other categories of workers may be relatively more
expendable.

In conclusion, we note that there is a strong skill pattern in the
employment decisions of firms. We have identified two broad ten-
dencies. One is the traditional pattern, whereby skilled workers are
emploved along with apprentices. The other is the more modern
pattern, used by firms that have large-scale operations. This requires
the employment of foremen to supervise relatively less skilled
workers. This ditference in employment of skills has to be borpe in
mind while discussing the impact of wage changes on aggregate
employment, as reported in studies using aggregate data (such as
Ishrat Hussein, 1974; Meckal Ahmed, 1975; Karamat All, 1978).

An Earnings Function

We now focus directly on the workings of the labor market by
addressing, the following issue. Are differences in wage carnings
due to quality differences, or are there imperfections that segmernt
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
the technology used in the production process. Searching for appro-
priate labor will require special efforts and may well affect the firm’s
cfficiency, as we shall see in chapter 5.

The Human Capital Model

The human capital maodel (Becker, 1974) has considerable intuitive
appeal. The argument is that an individual’s decision to invest in
himself by acquiring education or job experience is guided by princi-
ples similer .- those in any investment deeision, namely, the expecta-
tion that the present value of income streams net of costs will be
positive. Thus it is posited that, other things being equal, higher
human capital will be associated with higher incomes. This implies
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that wvorkers endowed with greater skills command higher wages
and the entrepreneur, in his hiring decisions, need look no further
than the wage rate. In empirical work the 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; Hamdani, 1977; Nadeem-ul-Haque, 1977; Ficlds, 1980;
Mazumdar, 1982). The variables usually chosen are age of workers,
as a proxy for experience (sometimes direct job experience measured
in number of vears is included), and edvcation (measured cither in
vears or level). In the carnings 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 carnings resulting from differences in human capital
rather than to posit a causal relationship. Some of the problems with
attempting to do the latter, especially with education measured in
years, are: (1) education may be used as a general screening device
by emplovers, so that better-paid jobs may be open only to those
with a particular tvpe or level of education; (2) in cross-section data,
difterences in carnings between the older and the more recently edu-
cated cannot be captured satisfactorily; and (3) in some socicties only
the better oft can afford higher education, so that the direction of
causality is not obvious.

Labor Market Segmentation

As Fields (1980) has argued, a precise definition of labor market
segmentation is net casy. The usual way of looking at it is in terms
of variables that cause differences in incomes for workers with com-
parable skills. The literature on labor market imperfections distin-
guishes between “formal and informal,” “organized and unorga-
nized,” and “modern and traditional” sectors of the labor market
(Manzumdar, 1982: 85). We identify characteristics of the industry
that result in such dualism and then examine how these influence
workers” carnings.

Our first criterion is size of firm. Along with Guisinger and
Irfan (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 relying nainlv on family labor that
uses the old pattern of employment whcrcby highly skilled firm
owners employ relatives as apprentices. Large firms, on the 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, 1966).

Another segmenting factor in our analysis is firm location.
Location segments the market in an important way when labor
mobility is restricted so that firms based in different cities draw
upon different “pools” of the labor force. In the context of firms in
the agricultural machinery industry, we distinguish between firms
based in large urban centers such as Lahore, Faisalabad, Multan,
and Gujranwala-Sialkot, and those based in small rural towns such
as Mianchannu and Daska. Labor markets for firms that are loca-
tionally distinct are different in the sense that the high costs of
commuting and permanent migration make it difficult for workers
to move from one to the other. Workers from Daska and Mian-
channu often, as we shall see in the next section, have strong rural
links, which impose high opportunity costs of migration. Staying
on in the local markets, however, may involve foregoing a wider
cheice of employment opportunities in the large towns. Other labor
market segmentation criteria are the ratios of employvment in LOV-
ernment to private-sector employment, of foreign to local-sector
emplovment, and of employment in unionized to nenunionized sec-
tors (see, tor nstance, Guisinger and Irfan 1975, 1970; Maxumdar,
1982). We do not include these, since all our firms are local and
privately owned, and there are no labor unions.

A special feature of the agricultural implements industry s
that, as we have seen, many catreprencurs and workers belong to
che Tohar bradri. We have also reported several instances where
both firm owners and their workers are lohars, and lohar owners
often express an explicit preference for lohar workers, This may, of
course, represent merely a human capital provy, since workers
belonging to the lohar bradri are suppesed to be “born into the
profession” and may in fact be more skilled than others in manufac-
turing agricultural machinery. Thus “segmentation” variables and
“human capital” variables may, to some extent, overlap. The main
distinction, however, is that the former are “institutional” variables
and capture nonmarket influences on carnings, 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 + 3, EDUCATION
+ BEXPERIENCE + y,(Experience)?
+ 7, LOHAR DV
+ ¥:IFORMAL SECTOR DV
+ %LARGE TOWN DV + U1 (3.5)

The first three variables capture 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. The equation
is estimated inits linear form. Another version of the dependent
variable that we tried was a log of monthly carnings, but it yielded
poor fits. The carnings tunction was estimated for all workers pooled
together and then separately for skilled and semiskilled workers, This
enabled us to examine the importance ot the human capital and mar-
ket segmentation variables in explaining wages dispersion within
skill-categories; the ordinary least-squares method was ased for esti-
mation. The results are reported in table 3,13, The human capital
performs well in two out of three equations, that s, for all workers
pooled together and for skilicd workers, but not so well for semi-
skilled workers. Fducation is statistically significant in explaining
wage dispersion. The concave shape hypothesized for the relation-
ship between experience and carmings is accepted for all workers and
for semiskilled workers. For skilled sworkers, however, there appears
to be a lincar relationship between carnings and job experience. Our
two labor market segmentation variables also perform quite well.
Employment in the tormal sector and in large industrial towns results
in higher wages for all workers but especially so for the shilled work-
ers. For these workers, belonging to the lohar bradri alse 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 hicerarchies are indicative of the evolution of a sophisticated,
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(n
15.886
(1.54:)
36.887
(2.873)"
—-{).381
(1.864)*

Educalinn
Experience
(Experience)
Lohar DV
Formal sector DV!

Large Town DV!

Constant 240,791
(L7010
R* 0.237
F 5.6149
Mean Value of
Dependent
Variable
(SD)

Table 3.13
Ordinary Least-Squares Estimation of Workers” Earning, Function
(Dependent variable: carnings per month per worker)

All Workers

(2)
11.722
(1.967)
27415
(36120
-04d16
(LE71)*
Ul.696
(3.013)
139374
(L7021
123.212
(1.986)"
2092 97y
(1.950)*
V.335
3079

OR7.37
(243.19)

Skilled
(nH (2)
1.269 16.692
(0.102) (1.855)
35.243 19.012
(2.018)* (1.913)*
~(1.422 0.0:42
(0.789) (0.081)
65215
(2061
216.232
(2.898)*
63.834
(34210
3[R0 28V.276
(2.4ot) (2.328)
0.6025 0811
(.07 7962
RI8.55
(190.43)

Semiskilled
(1 2)
5473 6.442
(0.579) (0.409)
l6.16] 37.602
(2.904)* (2.878)*
-(1.032 -0.383
(1.083) (1.963)
206.725
(1.379)
54.803
(0.660)
183.517
(1.93h
422.035 207.768
(21413 (1.358)
eyl (0.794
6.077 4426
576.20
(136.72)

Notes: (1) is the basic human capital model; (2) is the extended model, which is the human

captal market segmentation model,

*Indicates that the vartables are signiticant at least at 10 Tevel of signiticance.

'Signifies “dummy variable.”

skilled, labor force. Moreover, the accumulation of skills may also
contribute 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 condueted in spring 1983,
questions were asked about workers” mobility within 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 (929%) 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 were that they had invested in a house
and had strong family ties in the towns where they currently
resided. Those who <aid theyv would like to move were mainly
skilled workers. We approached the mobility issue indirectlv and
asked workers whether they would like to move to a larger factory
that manutactured diverse engineering machinery. Some 27 of the
workers reported that they would preter to make such a move and
were activelv looking tor opportuntties to do oo Again, it was pri-
marily skilled workers who expressed a strong desire to move to
larger firms (tormal-sector tirms based in large towns) manufactur-
ing machinery similar to the machinery thev were currently manu-
tacturing. The reason thev gave was the prospect of higher incomes
without additional expense jor fearning new skills, Those who said
thev would like te move were usuallv optimistic about the prospects
of tinding jobs,

At the time ot the survey, topping most workers” list of priorities
was overseas migration, especially to the Gult countries in the Middle
East. Saudi Arabia was the tavorite target country (see Nabi, 1983,
for details regarding, overseas mugration from Pakistan). The skill
categories that felt most contident about getting, emploviment in Saudi
Arabia were titters and welders because these skills enable workers
to cope with a wide range of engineering tasks, There was a remark-
able awareness amony, workers both regarding the nature of the jobs
they would be required to doin Saudi Arabia and about the general
working ot the labor market there, Most of those svho expressed the
desire to migrate said thev would like to go on medium-term con-
tracts, from three to tive vears, They generallv telt that this duration
would enable them to accamulate sufficient savings to start their own
independent operations upon returning to Pakistan.

When asked about relatives in the Middle Fast who might facil-
itate migration, 8% ot the workers reported that thev had relatives
working there. Interestingly, however, most workers were not conti-
dent that their refatives could help them in tinding jobs abroad.
Only 590 reported that their relatives swould help pav their passage
to Saudi Arabia.

Regarding changing or upgrading skills, surprisingly, the more
highlv skilled workers expressed the most frequent desire to
upgrade their skills. (Less sKilled workers seemed more content
with their current skills) This mav have been related to the desire
for matching skills with demand in the Gult labor market. Until
recently, new skills were acquired through apprenticeship with rela-
tives, but this pattern is changing. In the recent past, a large number
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of technical “institutes” have been established privately by enteepre-
neurs with business acumen to provide training tor skills that are
in demand in the Middle Fast. They charge high tees and provide
only a rudimentary anderstanding of the <kills, But thev do award
a certificate, which appears to helpin obtaining emplovment in the
Caalt. Mostworkers were not aware of the fow “showpicee” training
institutes set up by the government, and those who were aware of
them were not keen 1o join them because they telt that the training
took too Tony and otten resulted in <kills not in demand in the
Middle East,

Nearlyv halt the workers mterviewed expressed the destre to set
up their own small manufacturing units. Manyv were inspired by the
success of their carrent Hirm owners, who had been <killed emplovees
i large Hirms in the past (tor an account of this see chapter 2). What
was lacking, of course, vas capital, and this explams why migration
to the Middle Fast, with its lncrative jobs, was so attractive to them,

Fiigration has increased the turnover rate ot some of the skill
categories, notablv that of welders and foremen. Welders' skills can
be put to mary uses in the booming construction iadustry in the
Middle Fasts Siularly, foremen in the Guif can pertorm diverse
tashs that demand o sorewhat higher level o sophistication. Entre-
prencors in the industey regard tis high turnover rate as a major
problenm. The common view is that overseas migration has been
responsible tor a - deterioration of skills, since workers spend less
time inapprenticeship. i his is believed to resull in poor craftman-
ship in the industry

Do workers consader emplovinent in the Hght engineering, sec-
tor a usetal stepping stone to engincering skills, preparing them to
move to better job opportunitios in the large urban-based firms? It
docs not appear <o Workers emploved in the industry have fairly
long tenure of service, and mability across tirmes and toswns is nol
casy because of shill speciadization and the prreeived high opportu-
nity cost of tamily disruption. However, many workers emploved
in firms located m small towns reside in rural areas and belong to
the Johar bradri. Manv return to their raral-based familios after
being emiploved fora few vears in firme manutacturing agricultural
machinery. Traditionally, the ohar bradri provided special tarm ser-
vices for the upkeep and replacement ot simple tarm implements.
With the spread of more sophisticated tarm machines in the 1960s,
the village lohars tound themselves redundant. By setting employ-
ment in agricultural machinery manutacturing, they (or more usu-

ally their offspring) learn the skills of repairing the new farm
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machinery. This enables them to retain their importance in the rural
labor force. Indeed, there are several instances of village lohars set-
ting up their own village-based units tor manufacturing simple
machinery such as tractor-driven ploughs and haulage trolleys.

Conclusion

The industrial labor market consists of diverse labor skills, demand
for which varies with the structure of the industry. When wages
rise, firms tend to change their employment pattern, hiring more
skilled and less unskilled workers, and thus increasing the overall
skill level of their work force. To maintain productivity levels, firms
attempt to lower the turnover rate of their more skilled enyplovees
by raisting wages. On the suppiv side, we have seen that workers
have a varied educational background within cach skill category.
Education and work experience are two important human capital
variables, and thev are signiticant in explaining dispersions
workers” carrings.

We have identified two important factors segmenting the labor
market: tirm organization (that is, whether tirms are market-
oriented or family firms) and geographic location. Workers belong-
ing to larger, market-oriented firms can expect to have higher
carnings compared to those working for tamily firms in the informal
sector. Also, workers emploved in firms located in large urban cen-
ters have higher incomes than those emploved in tirms located in
small rural towns. Further, those belonging to the lohar bradri can
expect to have higher carnings than other workers. Firme owners
who are lohars often preter lohar workers, Bradri, therefore, is an
important factor segmenting the labor market.

Workers have a high family dependency ratio, which restricts
job mobility. Because of far higher returns, workers are more willing
to migrate overseas than to move to large urban centers—both
moves that involve substantial family disruption. Emigration ap-
pears to have increased labor turnover rates, which may have de-
preciated skills and craftmanship. A redeeming feature is that some
of the remittances are being reinvested in the industry by workers
who set up their own manufacturing units upon return.

Finaily, there is no conclusive evidence about whether workers
view employment in the light engineering industry as a means to
move to better-paid jobs in the large urban industrial units. On the
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contrary, after acquiring skills many 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 entreprencurship and the work force (discussed
in the previous two chapters) are the prime vehicles of the develop-
ment process, well-functioning capital markets provide the lubri-
cant for a smooth transition to higher stages of development.

A well-known feature of capital markets in developing coun-
tries continues to be widespread intervention by the government.
Such intervention is justifiecd on the grounds that capital is scarce
and needs to be allocated selectively. We now know, however, that
the allecation procedures are often arbitrary and result in capital
market segmentation, with grave consequences for the efficiency
with which capital is used. Importantly, because selection criteria
are unable to identify them correctly, government regulation may
result in small, potentially dvnamic 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 plonts. This chapter analyzes these issues
in the context of the capital markets faced by the engineering indus-
try in Pakistan.

The analysis shows that the capital market is segmented into
“formal” and “informal” scctors. 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,
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access to funds is difficult except for a small proportion of firms in
the industry. On the other hand, the “informal” sources of credit
are many and usually provide small loans at high cost. Such capital
market segmentation is consistent with the findings of a large body
of development literature. However, given the detailed data avail-
able, we can take our discussion much further by actually identify-
ing the selection procedures used by bank managers and pointing
out their strengths and weaknesses,

We tind, tor instance, that a tirm'’s chances of borrowing in the
tormal capital market are high it it has already accumulated a large
capital stock and has demonstrated success in the past through
carning high protits. Chances also improve if entreprencurs belong
to social groups well known tor their entreprencurial and engineer-
ing skills. Prudent product specialization and locating firms in small
towns catering to the requirements ot large agricultural belts also
improve the likelihood of success in borrowing in the formal capital
market. Thus we tind that the tormal capital markets, by and large,
use carelully selected prosies to identify borrowers. Nonetheless,
dynanmic new entrants, some ot whom are correctly identified by
credit arrangements in the “informal” sector, are lett out.

trs recognized i the development literature that the capital
market segmentation discussed above results ininvestment ineffi-
ciencies. However, the direct link betwween the two is rarely estab-
lished. Another important contribution of the discussion in this
chapter is that we use analvtical procedures that do establish sach
a link. This strengthens our principal tinding that tirms with casy
access to formal copital markets tend to over-invest and are not the
most ctticient users ot capital.

An important pohey conclusion ot this chapter is that private-
sector financial intermediaries are indispensable tor spotting small
firms with prowth potential. Financial retorms that strengthen pri-
vate intermediation are therefore very important for improving the
cconomy-wide efticiency with which scarce capital is used in devel-
oping countries.

The chapter s organized as follows, First a discussion of
machines and cquipment used by the firms is presented. This dis-
cussion leads to a detinition of a firm’s capital stock and so enables
us to exanune the distribution of assets across firm size. Next, the
capital market and its “fragmentation” are discussed. This is fol-
lowed by an analysis of the bankers” perception of a firm’s credit-
worthiness and the decision to lend. The investment decisions of
the tirm are then investigated, followed by additional evidence
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regarding the impact of “fragmentation” op 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 tirms” machinery and equipment provides very use-
ful and detailed information that allows comments on the technol-
ogy used, identifies linkages with the domestic engineering goods
market and enables us to estimate the firm's aggregate capital stock.
In their production process, the firms in the agricultura! machinery
industry use the [3 categories ot machines listed in table 1 Three
categories of lathe are reported. Lathes play an important role in
the manufacturing process since engineering specitications are very
rough and the cast pats have to be extensively machined betore
assembly. Tubewell tirms that undertake substantial casting, report
the highest use of all three tvpes of lathe; thev are tollowed by firms
that make sugarcane crushers and chatt cutters. Trolley manufactur-
ing is simpler; the machines required are mainly drills and welding,
plants. Firms manutacturing tractor attachments such as seed and
fertilizer drills or ploughs use small lathes s wells as drills and
welding plants. Thresher manufacturers report use of the whole
range of engineering machinery, Larger firms more trequently
report use of all machines than do small firms, except tor paint
spraving machines. More small tirms report using these machines
partly because they subcontract work from the farge manutacturers
(see chapter 6 on subcontracting in the industry).

The machinery used by firms mav also be classified as “tradi-
tional,” or “light,” and “sophisticated,” or “heavy.” The latter cate-
gory includes machines such as power cutting units, large turnaces
(cuploads), honing, and milling machines, and power presses. What
distinguishes these machines from others is that they are more
expensive and require considerable expertise in handling. Also,
there are economivs of scale in their use. Thus it can be scen trom
table 4.1 that mainly large firms own these machines, along, with a
few small firms involved in specialized subcontracting,

An important feature ot the agricultural machinery industry in
Pakistan is that it uses indigenous engineering, skills to - satisfy
demand generated in the agricultural sector. An aspect of this indig-
enous character is the impetus that it provides to the local engineer-
ing industry, which manufactures nearly all the 13 categories of
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Table 4.1
Percentage of Firms Reporting Various Types of Machinery in Use,
by Product Group and Firm Size

Machines Al Firms (D 2 Q) ) ) (o) (7}
Lathes

Up to 5 ft. 62 (1.3% 72 46 2 28 30 41 56

53-8 fi. 71185 Y 76 21 78 5() 03 85

> 8 ft. ol (1.8Y) 92 05 1.4 QA O 49 85
Shapers S3(1.3m 2 S0 4 1ou 12 3v 8]
Planers 3(1.2%) 8 2 0 6 0 ] 7
Drills 100 200 100 100 100 100 83100 100
Griders A7 (145 4o 44 o 83 a3 31 54
Welding Plants oY (2.45) 8 100 100 78 56 68 7]
Paint Spraving Units 10 (125%) 0 2 36 628 N 2
Power Cutting, Units 15 (1.17) 4 2% 29 0 6 524
Furnaces 2001.679 4 13 7 83 6 8 44
Honing & Milling,

Machines 3CLOM 4 0 14 0 6 5 0]
Power Presses I8 (1.52) ] 26 7 28 17 8 34

Notes: (D tubewells, 120 threshers, (3 trolleys, () suparcane crushers and chatt cu.-
ters, (5) tractor attachments, (6) small tirms, (7) large firms. Figures in parentheses
show the average number of machines tor tirms that own those machizes, The total
number of firms in the sample is 119,

machines listed in table 4.1, This can be seen in columns 3, 4, and
5ol table 4.2, Column 3 shows that nearly 25% of all firms manufac-
ture machines sach as planers and furnaces for themselves, while
33% report that thev manufacture their own power presses. The
situation reflects the remarkable techaical skills of the entrepre-
heurs-manager in this industry. the machines embody sophisticated
technology and can be used to manufacture a wide range of engi-
neering equipment. Colunims 4 and 5 show the pere mtage distribu-
tion of firms (not manufacturing their own machinery) that import
or purchase locally manufactured machines. Only plane.s and hon-
ing and milling machines are imported in significantly large num-
bers. All this is evidence of the industry’s strong, links with the
economy’s engineering base, links that contribute to balanced
growth in the cconomy. The balanced growth argument can, of
course, be stretched oo far. Import substitution may  become
socially expensive, burdening consumers with unsatisfactory and
obsolete technology embodied in the domestically manufactured
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Table 4.2
Percentage of Firms Reporting Various Types of Machinery in Use,
by Origin of Machinery

Machines (H (2) (3) €] (5)
Lathes

Upto 5t 4() 7 2 91 98

5-8 ft. 46 11 0 89 99

> 8 ft. 56 8 1 91 99
Shapers 41 10 3 87 98
Planers 0 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 { 92 100
Power Cutting Units 17 11 6 83 100
Furnaces 12 25 0 75 100
Honing & Milling Machines 75 0 25 75 100
Power Presses 19 33 0 67 100

Notes: (1) secondhand, (2) owner-made, (3) imported, (D locally made, (3) local and
imported machines of same guality.

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

In most industrial towns of the Punjab there is a lively market
for secondhand machinery. This market plays an important 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 investment in machine-y. These mechanics-
turned-entrepreneurs purchase the secondhand machinery, put it in
satisfactory working order, and are quickly in business. Column 1 of
table 4.2 reports the use of secendhand 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 1950 1951-60  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 (. 12 8 13 KN 34
Shapers 13 7 13 35 32
Plancrs 75 0 0 25 0
Drills 8 6 11 3 42
Grinders 4 1n 9 20 71
Welding Plants 3 5 5 35 53
Paint Spraying Unils 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 machinerv. 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 demand. How quickly it becomes obsolete
will be determined by government policy toward farm mechaniza-
tion. If greater automation is promoted on the farm by, for example,
encouraging the use of reaper-binders and combine harvesters en
large farms through import and credit subsidies, it is likely that these
technologies will be rendered obsolete much sooner.

The Distribution of Firm Assets

To investigate investment decisions we examine changes in assets
owned by the tirms 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 arca that they own. A few report changes in
the built-up arca but the square footage values reported are varied
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and unreliable. The data on inventories are also poor. Most firm
owners report no inventories, saving that they purchase materials
as machine orders are placed. Also, finished machines are not
stocked for any significant length of time. In most cases firms are
hard-pressed to mecet delivery schedules for orders already placed.
Thus we find that the most satisfactory definition of firms’ capital
stock or fixed assets is the value of the machinery they own.,

The easy part in assigning values to machinery is the head
count since the machines are usually installed inan open, accessible,
part of the factory. The make, specification, and vintage of machines
is also casy 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 approached the market for secondhand
machinery. After detailed discussions with commission agents (who
facilitate the exchange of such machinery), in cach of the towns
where firms are Jocated, we were able to assign 1982 prices to the
machinery owned by finms. Thus we are confident about the guality
of data regarding firm assets or capital stock, measured as value of
machinery owned. Investment, throughout the discussion that fol-
lows, is defined as changes in this measure of capital stock.

An examination of the distribution of assets among sampled
firms reveals that small firms (emploving, 10 workers or less) consti-
tute 669 of the sample and own 354 of the assets (table L), Large
firms (employing more than 10 workers) constitute the remaining
3o own 659 of the assets. The value of assets per lavge firm
is nearly forr timies that of small firms. The value of assets per firm
is highest for sugarcane crusher and chaff cutter firms, followed by
the values for thresher firms, tubewell firms, trolley firms, and trac-
tor attachment tirms. The Jow value of machinery for the last cate-
gory of firms partly explains why it is casy to set up such units
even in small towns.

The Capital Market

In Pakistan financial intermediation by the government began in the
late 19505 as part of its policy to promote import substitution. Several
specialized credit institutions such as the Investment Corporation of
Pakistan, Pakistan Industrial Development 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
“Formal” Capital Markets

N Percentages
SUCCESSFUL BORROWERS 43 100 (36)
Thresher Manutactureres 36 86 (39)
Located in Daska and Mianchannu 26 61 (34)
Lohars 24 56 (59)

Note: Pereentages in parentheses are based on total (119) firms, while others are pee-
centages of successful 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 Finance, 1983-84), “invest-
ment licensing aims to allocate investiment funds in accordance with
government priorities.” In 1983-84 total loans sanctioned by these
institutions were Rs 4007.12 million, which amounted to nearly 62%
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 (B a variety of other sources, to be listed below.

The Formal Capital Market

This consists of commercial banks and, more recently, some of the
specialized lending institutions mentioned above. The most active of
these institutions is the Pakistan Industrial Development Bank. Firms
report 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. Also, 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 129% and 14%—-attractive rates, particularly
in view of the prevailing inflation of about 16% in this period.

The Informal Capital Market

The most widespread arrangement here is the “committee” or “chit”
svstem. “Committee” members usually belong to the same bradri
(which is an extra reason tor them not to detault, since boveott by
the bradri would affect their wider social interaction). Monthly
installments are pooled and lots are then drawn to deiermine in
what order a share of the pooled sum shall be allocated to each
member. It is common tor those at the head of the line to seli their
share of the pool to those behind at o premium decided through
open bidding. According to some estimates the premium, or real
rate of interest, on such transactions varies trom 159 to 2000, A
committee mav last up to two vears depending on the number of
members and the size and trequency of drawings. The pooled sum

¢ ’

can be as high as Rs 100,000 in some towns; even higher figures are
reported in Faisalabad, anindustrial town with considerable entre-
prencurial opportunitios. Most entreprencurs report that tunds
obtained throagh the commuttee svstenm are used mainly as working
capital since repavments have to be made frequently and the aver-
age duration of cach committee is rather brict.

Other intormal, “back street” arrangenients operated by com-
mission apents also exist, but the sums involved are small and
repavinents have to be made over a short period, so that these
sources, too, are used tor working capital rather than the purchase
of machinery.

Self-generated Funds

This is the most trequently reported alternative to the formal capital
markets for financing the purchase of machinery. Self-generated
funds are defined rather broadly to include the firm's own savings
as well as loans from friends and relatives. The latter have become
particularly important since the 19705 due to the large inflow of
overseas remittances from migrants working in the Gulf. (In 1982
remittances from all overseas Pakistanis peaked at U.S. $3 billion,
which amounted to nearly 1090 of Pakistan’s GNP). As we say in
chapter 2, direct evidence of remittances being invested in the
industry is hard to obtain. However, it was frequently reported that
many of the friends and relatives from whom the firms borrow
have Middle East connections. Firms are reluctant to divulge infor-
mation regarding the 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 material advanced till after the manufactured machin-
ery has been sold. Similarly, advances from customers enable firms
to meet their immediate financial commitments. These arrangements,
too, are mainly for meeting, working capital requirements rather than
for investing in machinery. Advances on raw materials may, of course,
be important to those who manufacture their own machines. 1 ow-
ever, the total value of self-made machinery is a small proportion of
the total value of machinery owned by firms,

Credit Rationing,

The discussion above of the capital market faced by the agricultural
machinery industry indicates the wavs in which that market is frag-
mented. Several sources are available, involving different terms of
lending. Access to these sources is differentiated by characteristics
of firms and owners. The most desivable sources for the firms, given
the Toan repaviment period and other terms, are those identifiod as
belonging to the formal sector. But the funds available there are
limited and, because market clearing interest rates are not allowed
to prevail, thev are rationed.

Credit rationing mav be considered to result from Jdisequilib-
rium in the capital market, since interest rates, often because of
government policy, are not allowed to clear the market: agents, as
a result, operate off their otfer curves. This, o= has often been argued
(for instance, in McKinnon, 1973) leads to allocative inefficiencios.
A somewhat different view of rationing is taken by stiglitz and
Weiss (1981). They argue that credit rationing may come about
because lenders view it as a mechanism for arriving at “cquilib-
rium” in their lending programs. The interest rate, thev argue, is
not like any other price in that it involves future returns to loans
rather than exchange value at a point in time. 1t is this feature of
interest rates that affects the lender’s ability to recover toans and
avoid default. For example, distinguishing borrowers by bidding
up the interest rate is likely to resull in adverse selection, In other
words, borrowers who undertake more risky investments are likely
to bid higher interest rates, which increases the probability that they
will default. Thus lenders, to lower the risk of default, may choose
to keep interest rates below the 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 sereening 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 Anderson and Khambata (1983). Let us say
that a, is the cost of administering a loan of size X, and that 7 is the
cost of securing loans for the program. The financial loss of a loan
may be written as

s
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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
arcund 15%. Since a is about 5%, AQ20%) = 334 for borrowings of
five-year maturity. For arrcars beyond six months P s estimated to
be between 0.3 and 0.5, This implies a level of risk that puts annuity
rates at between 504 and 70% . These rates are much too high, and
programs 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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borrowers with very risky portfolios. Their values of pare likely to
be much higher than the ave rage values used in the program calcula-
tions ot r. This is the adverse selection problem pointed out by Stiglits
and Weiss (1981 Thus, to avoid program losses due to adverse selec-
tion and default, actual interest rate ceilings are kepa miuch lower,
and managers are assigned the wsk of seeking out borrowers who
have fower values ot pthan the averages noted above

tdeally, bank managers should have aceess to relevant informa-
tion regarding borrowers” investment porttolios and anticipated
returns m order to tormulate the probabilities ot detault realistically
and then select ther borrewers, Afthough most managers claim that
that i~ precisely what they do, and ate the plethora ot torms and
teasibility <tudies that borrowers are required to submit with foan
apphcations, such mtormation, i tact, s otten not avaitlable, and in
anscase it s treated with skepticism by most managers that we
spoke withe 1t as sand that borrowers, m teastbility studies, often
enaggerate the social and private returns ot their ventures, and
banks otten do not have either the expertise or the resources for an
objective evaluation ot these studies. Consequentlv: managers seek
proxies based on their perception of such indicators ot likely stccess
as tirm, product, and entreprencurial characteristics. Below we
attempt to empincallv identity the characteristios that enable such
sorting of tirms in our sample.

AT girms i the samiple reported that they had applied tor
loans in the tormal capital market sometime in the last five vears,
However, onlv 13 reported success in borrowiny; the rest had to rely
ona combination of sources such as selt-generated tunds and friends
and relatives. A caretul exanunation ot firms that succeed in borrow-
ing, from the tormal credit institutions suggests the tollowing, The
tvpical borrowing tirm manutactures threshers and s likely o be
located i a small town ike Daska or Miarchannu. The owner of the
firm: belongs to the Tohar bradri, is well-educated and, surprisiagly,
has had fewer vears of experience inthis or related business com-
pared to the unsuccesstul borrowers. The iirm also has a larger value
of capital stock and profits compared to others. These teatures of the
successtul firms in our sample are summarized in tables 44 and A,

Why do bank managers think that loan applicants having these
features are less Tikely than others to detault? Let us take product
specialization. Thresher manufacturers have enjoved high growth
and profits in the recent past because demand trom farmers is high
and is likely to continue to grow in the near tuture. There is consid-
erable scope for innovation (and thus tor product differentiation
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Table 4.5
Other Variables Important in Bankers” Lending Decision
{mean values)

Borrowers Nonborrowers
Education (Years) 7.22 6.024
Past Capital Stock (Rs) 94,820.17 71,386.00
Past Profits (Rs) 237,190.00 117,100.00
Years in This Business 932 10.276

and sccure markets) to suite the climatic conditions or different
regions. All this indicates that thresher firms are likely to have rela-
tivelv high rates of return and are less likely to default. Being
located in small towns like Mianchannu and Daska may contribute
to suecess in borrowing because the few branch banks in these
towns enjov a monopoly in lending to successtul ventures, and the
branch managers have a good idea of which ventures are likely to
succeed. The lohar bradri is a proxy for the pool of enginecring
skills that an entreprencur is likely to inherit or acquire through
association, and that contributes to his success. Education may help
faciiitate transactions with applicants and mav also be proay for the
more general ability to acquire new skills needed for success. Firms
with a large initial stock of capital are more likely to succeed in
borrowing because banks may regard it as indicative of success in
the past. Tt also serves as good collateral,

To evaluate the statistical importance of these variables in
determining success in borrowing, the tollowing “credit worthiness
cquation” is estimated:

B = f(Past Capital Stock, Past Profits, Years in Business,
Education, Lohar DV, Thresher DV, Location DV) 4.4

where B is o dummy variable taking the value of 1 for success in
borrowing and of zero otherwise. It is well-kaown that in such situa-
tions the ordinary least-squares method is inappropriate (Maddala,
1983). Instead we use probit, which involves the maximum-likelihood
procedure, assuming normal distribution for the error term.

Results
The estimates on the coetficients along 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 Estimates of Bankers’ Lending Decision
in Mianchannu and Daska

Exogenous Variables Cocfficients  Standard Errors
Past (‘.lpil.\l Stock (Rs 1000 0.0338 (L0181

Past Protits (Rs 1000) (.00 0.0021]
Entreprencur’s Business Experience (Years) 00169 0.0182
Lohar Entreprencurs (DV) (L0703 0.0212
Product Specialization (Thresher DV) 1.3788 0.3212
Small Industrial Town Location (13V) 0.6124 (.3158
Constant -1.8731 04172

Log Likelihood -56.518

Noter DV sigiities “dummy variable” dummy dependent variable - 1 it banks lond,
D otherwise; N1,

firm’s profits, entreprencur’s education, lohar entrepreneurs, firm'’s
product specialization (thresher manufacturers), and being based in
small towns like Daska and Mianchannu. Firnv's past capital stock
is on the borderline of significance, while entrepreneur’s business
experience is not significant at all. We used different versions of
this variable-——for example, the quadratic form and dummy vari-
ables using different cut-off points for vears of experience but none
of these was significant. Some of the borrowers in the sample have
technical education and we tried dummy variables based on this
variable. But these, too, were not significant.

An explanation of why our results indicate that past business
experience is not piven much weight by lenders may be as follows,
A large number of firms were established in the 1970s, when this
industry’s growth potential was clea rly pereeived. As a result, many
entrepreneurs with success in other vertures (for example, crop
trading in small rural towns) moved in. Thus, even though these
entreprencurs have only a few vears of experience in this industry,
their entreprencurial performance elsewhere has been impressively
demonstrated. Banks lend to them more readily than to those who
have had long experience in this industry but have performed less
impressively. Unfortunately we do not have data on business expe-
rience elsewhere to obtain a true measure of length of experience.
(This variable may also reflect plant vintage. An alternative, firm
age itsell, was tried as an explanation but was fonnd to be statisti-
cally insignificant.)
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The explanatory power of our ereditworthiness equation can
be evaluated by matching the predicted success of a firm'’s ability
to borrow in the formal credit market with the firm’s observed
status. To do this, probit estimates of the cocfficients on variables
in the equation are converted into provabilities (with the help of
standard probit-probability tables) tor cach firm in the sample. This
yields the estimated probability of a firm’s success in borrowing. If
we take the cutoff point to be 0.5, the results are as reported in table
4.7. Our model of creditworthiness correctly predicts the borrowing
status of firms in 83.19% of the cases.

Investment Decisions

We are now ready to examine firms” investment decisions in the
context of the capital markets discussed in the Jast two sections.
The total investment undertaken by firms between 1980 and 1982
is reported in table LS. The tirst three rows in the table present
averages over the entire sample of 119 tirms, swhile the last three
rows present averages for the investing tirms onlv. Two features of
the table merit comment. First, six firms that were successtul in
borrowing from banks did not report any investment between 1980
and 1982, This was because, even though they had secured loans
toward the end of 1981, they had not actually committed them at
the time thev were interviewed. The second feature is that firms
that are successful in borrowing invest nearly twice as much as the
unsuccesstul tirms, But they do have considerably larger past capi-
tal stock, so that their investment as a proportion of that stock is
only 0497 that ot nonborrowers. This suggests that the latter firms,
when they have growth potential, are able to realize it by raising
loans in the informal sector or by ploughing back past profits. In
the discussion that follows we attend to these issues in more detail,
invoking the theory of investment in imperfect capital markets.

The Theory

McKinnon's argument (1973) regarding the impact of government
intervention and credit rationing on firms” mvestment behavior
can be seen in terms of an additional constraint on tirms” welfare-
maximizing behavior. With subsidized interest rates, the firm per-
ceives returns Lo its investiment opportunities to be higher than the
cost of borrowing; o 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 Suceess in Predicting Firm's Status
Predicted Status
Observed Status Will Borrow Wil Not Borrow
Successtul Firms 43 29 13
Unsuccesstul Firms 70 I 70

Note: Percentage ot successtul and unsuccesstul borrowers whove predicted status
matches with their observed status - 8119 Grith cutold pamt at th.3)

that activity, will be required by its owners to demonstrate somewhat
higher returns than the nonrationed firm before releasing funds.

The firm (or manager) wall thus perceive the opportunity cost
of investment to have increased. This is the cost effect of rationing,.
Further, a severcly rationed firme-one that has no aceess to the
formal market at all- - may have to rely entirely onits own liquidity
there, self-pencrated tunds) to nndertake investment. This may be
considered the liquiaity effect of rationing. A formal arjument
incorporating the cost and liquidity effects mav be developed as
tollows (tor a full discussion see Tybout, 1983),

It we abstract from ancertainty, a tirnys carnings from additions
to capital stock, given product and factor prices and under the
assumption of neoclassical production technology, mav be written as

= k) (4.5)

where o= 0 and 7, < 0, and where 7 is earnings and t is time.
Thus we may write the cost of instantanensus investment at level
K =1tobe

C=CW (4.6)
where CU) = 0 and 7, C” > 0. Now a welfare maximizing firm
takes into account (1), (2) and the discount rate of carnings, r, in

arriving at its original investment path, 1(1), which is given by the
Euler condition

m (LK) = rCy = (DI (4.7)



The Capital Market amd Inecstment Decisions 73

Table 4.8
Total Investment Undertaken by Firms between 1980 and 1982
(Pak Rs)

Investment as

Number of Mecan Proportion of Pasl
Firms Investing Investment {Rs) - Capital Stock
ALL FIRMS 64 8,258.60 0.18
Bank Botrowers 43 17,229.00 0.23
Nonborrowers 76 3,605.00 0.15
INVESTING FIRMS 6 15,857.81 0.2
Bank Borrowers R 20,022.97 0.27
Nonborrowers 27 10,150.00 0.42

(Eisner and Strotz 1963, Lucas, 1967). Assuming relative prices to
be constant this implies a flexible accelerator model of investment:

1) = Bk = kol (4.8)

with k* satisfying i (k*) = rC"(00) and

B= -l = 2m ko) (4.9)

The effect of credit rationing, is that firms perceive the opportunity
cost of capital to have increased, so that carnings are discounted at a
higher rate. Thus rationed firms will exhibit higher marginal products
of capital. Also, they will be slow to adjust their capital stock to the
desired level, that is, df3/dr < 0. This is the cost effect of rationing that
results from government intervention in the capital market.

To incorporate the liquidity effect we invoke the large body of
literature on productivity changes. It shows that small firms have
lower capital output ratios than large firms, which enables them to
bave a larger investable surplus that is reinvested in the business.
(The importance of liguidity in determining investment also appears
in the context of developed countries; see for instance, Meyer and
Kuh, 1958; Lintner, 1967; and lland, 1968.) Such liquidity is vital in
the investment decisions of firms whose credit is severely rationed
on 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) = C'x(h) (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 theoretical framework above, empirically  examining
McKinnon’s argument amounts to testing which of the two sets of
variables, those corresponding to the flexible accelerator or the
profit model, explains the behavior of firms with unequal access to
the capital market. The empirical model is

[f = /j(“Qr - kl 1) + (5”3 p ot U' 4.11)

where Q, is expected output, «QQ, is desired capital stock, and U, is
the error term.

Equation 411 is estimated for borrowers, nonborrowers, and all
firms taken together. The equation is restricted to test which of the
components are statistically significant in explaining investment.

[t was noted carlier that not all firms in our sample undertake
investment. The statistical model describing this situation is given by

Yo= N+ U, i RES = 0, otherwise Y = () (4.12)

This is the case of a censored normal regression model, and the
appropriate procedure is to use Tobit maximum likelihood (Tobin,
[958; Goldberger, 1964; Maddala, 1983), as we have done.

The results are reported in table 19, Four null hypotheses pre-
sented in the second halt of the table, are tested with likelihood
ratio tests. The null hypothesis [, tests the appropriatencess of the
model underlying cquation .11 over the full sample of 119 firms.
It is rejected at the 14 Tevel. The null hvpothesis 1, is also rejected
at the 14 level, which implies that the model is appropriate for
borrowers and nonborrowers separately. The null hypothesis 11,
which states that the aceelerator model s trrelevant, s strongly
rejected for borrowers but is rejected only at the 104 level for non-
borrowers. The null hvpothesis 11, that profits do not matter, is
accepted for borrowers but rejected at the 54 level for nonborrow-
ers. This 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 tirms, 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 Nonborrowers
Output (aff) 0.054 0.013
(0.021) (0.057)
Past Capital (f}) —(0.458 -0.215
(0.168) (0.108)
Past Profits (1) -(L015 (0.018
(0.014) (0.008)¢
Constant 7,457.27 -5,441.84
(4,402.167)" (2,938.358)"
N 43 76

LIKELIHOOD RATIO TESTS
Restrictions Imposed  Restrictions Imposed
on Borrowers Only  on Nonborrowers Only

Hy=of=f=n=0 1292 0.7
Hp=af=[=0 11.36' 6.20"
Ihyy=n=10 3.96 7.53"

Constraints imposed on all firms (N = 119)
simultancously
Hy=af=f=n=0 15.70°
Notes: Standard errors are in parentheses; superseript a, b, and ¢ imply significance
at 10%, 5% and 17 levels, respectivelv.

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 lerding decision, and then examines differ-
ences in investment behavior is the two-stage switching regressions
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model with endogenous switching (Goldfeld and Quandt, 1973;
Lee, 1978; Trost, 1977; Maddala and Nelson, 1975). The two regimes
describing the investment behavior of borrowing and non-borrow-
ing firms respectively are

Yl = /jlxll + LI“ ij }’Z 2 Ll: (4]3)
and
Yi= Xy + Uy iffyZ, < U, (4.14)

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

[, =1,ityZ 2 U, otherwise [, = 0 (4.15)

Equation 4.15 is the criterion function that yields thie regimes shown
in equations 4.13 and 4.14.

We normalize var (U,) = 1 and assume that U,,, Uy, and U, have
a trivariate norma! distributicn with mean zero and covariance
matrix

gy Op 0,
Y= a; Oy, (4.16)
]

L(ljl' ﬁZ' O-I:' 0-22/ (71,,/ O-lu) =
[ff ey, - X, U )du]”[f.m (y, - B, X5, U)du ]H’ 4.17)
AN /l i [ ICAN] 202§ i !

(yZ,)
E(U,, 1 U, S vZ) = Ea, U, | U < yZ) = -0, :{;(’)’,7'\ (4.18)

and

(Z)
] - (D(YZ,) (4-]9)

E(Uy | U2 yZ) = E(o, U | U, 2 YZ;)) = Oy,

We define W, = o(yZ)/®(yZ)) and Wy, = o(yZ)/11 - &(yZ )]
and this enables us to write equations 4.13 and 4.14 as
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Yi=BX,-o.W,;+¢, forl=1 (4.20)
and

Y = BXy - oo, Wy, + & forl=0 (4.21)
where the residuals

e, = U, +o,,W,; (4.22)
and

€y, = U, +0,, Wi, (4.23)

The two-stage procedure for estimating equations 4.20 and 4.21 is
to first estimate equation 4.15 using probit maximum likelihood
(which we have alreadv done in the section on determining a firm’s
creditworthiness). This enables us to estimate the Mill’s rations, W,
and W,,, involving ¢ and @, the distribution and density functions
of the standard normal. Ordinary least-squares may then be used
to estimate 4.20 and 4.21. Using this procedure we obtain the results
reported in table 4.10.

The results are broadly in agreement with those of table 4.9.
The coetticients on the accelerator model are statistically significant
for the borrowers but not for the nonborrowers. As before, the coef-
ficient on protfits is highly significant for the nonborrowers; tor the
borrowers, however, it is insignificant. Also the relative values of
“beta” for the two groups are similar to those of table 4.10. We have
additional information regarding variables that influence firms’
investment decisions, Among both borrowers and nonborrowers,
thresher manufacturers invest more than others—a reflection of the
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 the 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:
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Table 4.10
All Firms’ Investment Decisions: Two-Stage Switching Regressions Model
(dependent variable: investment, in Pak Rs)

Borrowers Nonborrowers

(=1 (=

Value of Qutput (of§) 0.03y 0.017
(0.011) (0.019)

Value of Past Capital Stock () -0.368 -0.170
©.200)° (0.213)

Profits () 0.021 0.093
(0.314) (0.0140

Previous Years in Business () 2,211.000 621.129
(1,188.210) (423.540)

Entreprencurs” Education (1)) -7,342.100 638.267

Thresher DV (4,)
Small Town DV (1))

Mills Ratio (o)

(4,387.300)"
1,298.130

(611.170°
8,719.000

(3,719.000)
12,400,000

(504.239)
14,992.260
{(7,522.200)

23,438
(3,638.31()

-2,950.510

(7,317.000)" (1,141.000)
Constant -10,502.000 ~5,930.900
(58,748} (1,023.110)
R* 0432 0191
N 13 76

Note: Standard errors are in parentheses; superscript a, band ¢ imply 107, 54, and
1% levels of significance, respectively.

L. Firms that arce successful in borrowing in the “formal” capi-
tal market will have larger capital-labor ratios than firms
that are not successiul (nonborrowers),

o

Borrowing firms are likely to have a larger proposition of
sophisticated, imported machinery than 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 o 'ikely to have more of it than nonborrowing
firms.

T-tests on the three statements are reported in table 4.11.
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Table 4.11
T Tests for Determining Differences in Capital Utilization
by Borrowing and Nonborrowing Firms

”Nunborrmvvrs (N =76) Borrowers (N = 43)
Mcan (S Muean (S12) T value Prob > (T)

(;,apiml—Labur
Ratio 9,036,606  {9090.16) 12,307.04  (11,830.94)  -2.1144  0.0064

Ratio of
“Sophisticated”

to Total Capital 0.076 (0.141) 0.097 (0.121) -0.6546 05140
Capacity

Utilization

Index 74.21 (18.76) 86.62 (15.30)  -3.697 0.0003

Note: T values are caladdated when tests show that group varables are equal.

Regarding the average capital-labor ratio, the tests reveal that
borrowing firms have, on average, higher capital per unit of labor,
However, the ditference between the proportion of sophisticated
capital used Py the two groups of firms is insignificant. This may,
in part, be enaccount of the nature of the technology used, which
may allow limited substitution between sophisticated and tradi-
tional machinery in the production process. For example, the task
of furnaces for casting, heavy parts cannot be done with other, less
sophisticated machinery (though firms may. of course, subcontract
casting). Importantly, however, as table 1.2 shows, the overall inci-
dence of imports, even of the large sophisticated machinery, is rela-
tively small in the industry.

The performance regarding capacity utilization is contrary to
what is stated in item 3, above: borrowing firms, on average, report
greater capacity utilization than nonborrowing ones. This may
partly be 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 on raw
materials and demand. A capacity utilization index (CUD was then
calculated as
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Actual Output

CUL= Ptential Guput © 100 (4.24)
This index may also be interpreted as reflecting the perceived firm
“efficiency” of owne s and/or managers. Thus higher values of the
CUlindicote that they believe they are “efficient,” and thus expend
greater energy and are more successful in borrowing in the modern-
sector capital markets.

Why don’t the bank managers use the CUL as a guide in decid-
ing who tolend to? (Note that the CULwas not included as an exoge-
nous variable i the bank’s selection tunction discussed in the
previcus section) This is because bank managers usualiy do not place
much faith in the owners” or managers” own perceptions ot their “ef-
ficieney.” In order o see whether managers’ perception of their
“efficiency ” are a reasonable appronimation of creditworthiness, we
correlated firms” estimated probability of success (reported in the
previous section) with the CUL For our sample of firms the value
of the correlation coefficient is 0,199, which is low.

The evidence we have reported is therefore onlv partially con-
sistent with the hypotheses implicd in McKinnon's view of the
working of capital markets in develeping countries. Borrowing,
firms invest more, and are more capital-intensive. However, success
in borrowing is not significantly correlated with idle capacity so
that, at least by this criterion o1 capital wtilization, firms that are
stceessful in borrowing from banks are not wasteful of capital.

Summary and Conclusions

The principal objective in this chapter was to investigate the differ-
ence in investment behavior of firms with unequal access to the
capital markets. We defined capital stock in terms of the value of
machinery owned by the firm, and observed that a considerably
greater proportion of the equipment owned by large firms was
expensive and sophisticated compared to that owned by small
firms. Further, the market for secondhand machine Ty was fairly
active and many firms manufactured their own m.uhmcrv Most
firms used Inmllv made machinery of a relatively recent vintage,
namely, the 1970s. Regarding the distribution of assets, we observed
that 66% of the firms emploving 10 workers or less owned 35% of
the 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 features of firms
as past capital stock and profits, entrepreneurs” education and
bradri, and product specialization.

The analvsis of investment decisions of small and large firms
reveals that, even though small firms are severely rationed in the
“tormal,” subsidized, credit market, their investment performance
does not appear to be seriously affected compared to that of large
firms. Smail firas, with potentially sound investment and growth
plans, are able to obtam linaacing in the informal market. This may
be due to informal intermediaries (who work particularly well with
such firms) successfully spotting the creditworthiness of potentially
profitable firms on the basis of their iniimate informal contacts.
Nevertheless, as we have seen, borrowing in the informal market
is expensive compared to the subsidized formal market, forcing
managers of small firms to demonstiate higher returns to capital
than large firms in order to succeed in borrowing. This may result
in some small firms being unabli- to borrow, even though they are
as efficient in using capital as the large firms that borrow in the
subsidized formal market. Moreover, the small firms, having to
obtain higher yields on borrowed capital, use capital more effi-
ciently than the large ones.

Indeed, the direct evidence on capital utilization indices-—such
as the capital-labor ratio—lends support to the view that the “fa-
vored” large firms, with casy access to subsidized capital, may be
overcapitalized and thus may be inefficient users of scarce capital.

The analysis provided in this chapter underscores the impor-
tance of 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 scctor intermediaries are therefore likely to
contribute to improving the economy-wide returns to scarce capital
in developing countries.
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¢ 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 understanding
of the shorteuts and ingenuities used by firms, when they face mar-
ket imperfections, to remain competitive. By providing concrete evi-
dence and subjecting it to rigorous statistical tests, it cnables us to
comment on important policy-related issues of industrial location
and firm size.

We can now rollect important features of different factor mar-
Kets discussed i: the previous chapters to see how they affect cffi-
ciency. For inst« wee, in chapter 2, entreprencurial background was
argued to be important in explaining firms’ performance. In this
chapter we identify entreprencurial features that contribute to firms’
production cfficiency. Similarly, the evolution and choice of the
skilled mix of labor discassed in chapter 3 can now be introduced
directiy into the firms’ production functions to see how features of
the labor market influence the firms’ success. Morcover, 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 enable some firms to acquire capital casily and more
cheaply compared to others will also be incorporated into the direct
analysis of production efficiency in this chapter.

There are additional important determinants of efficiency that
will be analyzed is this chapter. One relates to the optimal size of the
firm. It is ofteny argued, for instance, that small firms are more efficient
in production compared to the large firms, particularly in the devel-
oping countries where large firms receive government subsidies that
reduce incentives to allocate resources efficientv. We caastruct appro-
priate measures of tinm size to examine this hypothesis. Another
determinant of etticiency is argued to be location. Firms located in
towns that house related industry mav enjov externalitios that result
in greater etficiency. Our sample of firms located in towns with differ-
ent industrial specializations enables us to draw usetul conclusions
about locational advantages. A useful wav to organize the discussion
15 to group together tirms by product specialization t allow for tech-
nological differences across tirms. We also introduce product special-
ization directly into the analvues of production efticieney to comment
on it as a determinant of tins” efficiency,

The chapter is organized as follows: The first section presents
the broad trends of the manner in which tirms use their scarce
resources It suggests hvpotheses regarding firms” efficiency that
are subjected o rigorous cconometric analvsis in the nest section,
[n the second section, it is shown that to carry out a rigorous analy-
sis, the appropriate procedure is to use the translog production
specitication. This enables us to caleulate returms to the scale of
tirms” operations and to explore the nature of the production pro-
cess i terms of input substitution possibilities. FHyvpotheses related
to the nature ot technology used by firms are also explored in this
section. The detailed analvsis of sectors intluencing production effi-
cieney is presented in the third section. A summary of important
findings is given i the final section,

Production and Factor Proportions

We begin the discussion of the efficiency with which scarce
resources are used by the firms in our sample by presenting some
broad and rather simple measures of the variables in question.
These are the ratios of capital to output, of capital to labor, and of
output 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 firms 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 ditferences in firm efficiency. Policies can then be sug-
gested for addressing these characteristics and removing the con-
straints that lead to inctficiency.

Product Specialization

The relative importance of product specialization in the industry
can be seen by examining the mean values of a dozen important
cconomic variables for cach group (see tables 5.1a and 5.1b).

Although thresher manufacturing is the mostwidespread activ-
ity, it is the sugarcane crusher and chaff cutter manufacturing firms
that have the highest mean values of output, wage bill, and gross
profits. They also own the most machinery and employ, onaverage,
the largest number of workers per firm (17.1D. Entreprenceurs 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 clectri-
cally driven fodder cutters which are in great demand on the farm
because they help reduce the time spent on this important chore,
namely cutting fodder to feed livestock.

Child and Keneda (1975) studied the industry with data col-
lected in 1970. They report that nearly 350 firms in the 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 100 while those producing other
agricvi"'nral implements number almost 514 (Agricultural Machin-
ery L #ion Census, 1982). Tubewell engine manufacturers that we
interviewed complained of inadequate demand for diesel engines.
The reasons for this are the rising costs of diesel tuel, increased
electrification of rural arcas (so that farmers have switched over to
electric motors), and, more recently, the import of high-speed light
diesel engines from China. While the demand for diesel engines
was declining, the demand for other machinery, especially tractor-
driven implements such as threshers, seed and fertilizer drills, and
ploughs was on the 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

Value of  Intermediary ‘alue Gross  No. of
Output Costs Added  Waye Bill - Profits  Firms
FIRMS MANUFACTURING:
Threshers Rs L268A400 Rs 962,390 Rs 306,010 Rs B8Y962  Rs 217,050 46
Tubewells 451,920 311,770 140,150 10,328 u4y.824 25
Trollevs 316,730 215,730 101,008 34,938 06,062 14
Drills & Ploughs +19,660) 337570 112,000 32,856 79238 16

Sugarcane
Crushers &
Chatf Cutters  Rs 1,321,200 Rs 931,010 Rs 369,200 Rs 121,070 Rs 248,220 15
ALL FIRMS Ks  BSL330 Rs 631,080 Rs 230,050 R 695,53 Rs 160,500 119

Table 5.1b
Mean Values of Important Economic Variables, by Product Group
(continued)
Total Skilled-
Value ot Employ- Skilled Unskilled  Worker  Years in
Machinery ment Workers Workers Wages  Business
FIRMS MANUFACTURING:

Threshers Rs 99,009 14022 7.76Y 5978 Rs 75256 5.478
Tubewells 84,110 6440 S.040 1400 84167 1L.560
Trollevs 39,515 5.385 3.384 2.000 76537 5385
Drills & Ploughs 29716 5125 4513 (.500 6Us 13 7.250
Sugarcane

Crushers &
Chatf Cutters Rs 194,940 17111 13.739 3222 Rs 740.67  22.500
ALL FIRMS Rs 93,820  10.689 7.125 3420 Rs 78536 9.319



Production: Explaining Efficiency 87

ratio is alsc 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 the capital-labor ratios reported in table
5.1.¢c, firms in this product group are also the most “cfficient” in
terms of employment generated per unit of capital.

Both tubewell and sugarcane crusher manufacturing tirms have
high capital-labor and low capital-output ratios compared to the
rest of the firms, although their labor productivity is also relatively
higher. These firms have been in business the Tongest of all firms
in the industry and have acquirea large stocks of capital in the form
of plant machinery. Thus the evidence suggests that the older firms,
which manufacture tubewells and sugarcane crushers, have large
capital stocks and this results in higher labor productivity. Note that
thresher manufacturing firms, which constitute the largest group in
the industry, fall in the middle when compared to others with
respect to productivity as well as capital-labor ratio.

Industrial Location

An important feature of the industry noted by Child and Kenada
and in other studies (Directorate of Industries Survey, 1978/79;
World Bank Survey, 1978) is ils concentration in a few towns in the
Punjab. Our survey confirms this. Most firms are located in towns
such as Daska, Sialkot, Gujranwala, Faisalabad, Mullan, Lahore,
and Mianchannu. The reasons for the concentration frequently men-
tioned by entreprencurs are historical concentration of manufactur-
ing skills, as in Daska; concentration of manutacturers who mi-
grated from agricultural machinery manufacturing centers in Batala
(India), as in Faisalabad and Mianchannu; and access to raw mate-
rial, as in Mianchannu, Gujranwala and Daska. (For @ discussion of
these towns’ characteristics see chapter 1)

Mcan values of important cconomic variables and factor pro-
portions by location for all tirms are reported in tables 5.2a through
5.2¢. Note that, as pointed out in chapter 1, there is some overlap-
ping of location speciticity and product specialization. Firms in
Mianchannu report values of output, employment, and machinery
that are considerably higher than for others. Firms in this town
specialize in threshers, trolleys, and other tractor-driven imple-
ments, and to that extent reflect the high values reported in the
discussion of product specialization. Firms in Gujranwala-Sialkot
are next, while firms in Faisalabad and Daska report fairly low
mean values of output. The evidence for Faisalabad is surprising
since most sugarcane and chaff cutter firms are located there, and
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Table 5.1¢
Productivity and Factor Proportions, by Product Group
Y/L Y/K* K/ SKL/L K/SKL. K/USKL
FIRMS MANUFACTURING: -
Threshers 2182668 3.0 706198 0.55 1274247 16,556.69

Tubewells 21,762.42 1537 13,836,906 (.78 17,680.56  63,650.00
'l‘r()lluys I8,738.40 2560 733117 0.63 11,6083 19,757.50
Drills & l’lmlghs 2084990 377 579259 (188 0,588.91 5943200
Sugarcane

Crushers &
Chatt Cutters 21,383.28  1.89 FE39334 080 14,187.77 60,540.37

ALL FIRMS 2032001 243 886997 0.67 13,2974 27,725.15
' - Nalue Added + Number ot Work ers

Y/K = Value Added « Value ot Capttal”

K/L - Value of Capital = Number of Workers

SKRE/L = Number of Skilled Workers Number of Workers
KISKE - Nalue ot Capiral -~ Number of Skilled Workers
AUSK = Nalue aof Capital = Number ot Unskilled Workers

*Capitalin this table and others that follow is measured as value of machin-
ery onlv. Taking into account all fised assets, including buildings and land
areas, the value of capital increases substantially and the capital-output
ratio falls to 0433, We did not use this measure, however, because firms’
responses o questions containing land and building values were not
always reliable,

Table 5.2a
Mean Values of Important Economic Variables, by Location
(Pak KRs)
Raw Material
& Other
Value of - Intermediary  Value Wage  Gross

City Output Costs Added Bill Profits N
Daska 91,570 206,380 125,190 33,349 91810 21
Gujranwala-

Sialkot 1,270,500 U12,800) 357,610 117,100 240,510 20
Faisalabad 339,000 231,300 7,700 35016 72,682 20
Multan 515,890 380,140 135,750 49,458 86,287 2N
Lahore 501,670 359,960 HL716 39,457 102,250 I8

Mianchannn 2,257,000 1,748,230 508,770 141,740 367,020 20
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Table 5.2b
Mean Values of Important Economic Variables, by Location
{continued)
Total Skilled-
Value of  Emplov- Skilled Unskilled  Worker  Years in

City Machinery  ment Workers Workers  Wages  Business
Daska Rs 82,400  6.143 doo7 14760 Re 83125 10.524
Gujranwala-

Sialkot ISLE80 16350 13215 3.000 737500 22200
Faisalabad 51905 6.800 3.250 3.550 867.17  5.750
Multan 36,135 7050 5810 1.150 822.52 5.150
Lahore 42,428 5.007 4.556 1111 806.29  6.667

Mianchannu  Rs 69,360 21.850 11120 10100 Rs 725.00 5.300

they report high values. However, the remaining firms in Faisalabad
operate on a much smaller scale, pulling down mean values for all
firms in the industry.

The capital-output ratio and labor productivity of firms in Lahore
are the highest, while firms in Daska and Gujranwala-Sialkot have
the highest capital-labor ratios. In both these cities the capital-output
ratio is very low compared to others, while labor productivity in
Guiranwala-Sialkot is the second highest. Thus except for firms in
Lahore, where a relatively low capital-labor ratio is accompanied by
a relatively high capital-labor ratio and labor productivity, there
appears & be no clear relationship between these variables. 1t may
be that the tahore firms perform well on these criteria because of the
complementarities they enjoy with the large engincering and entre-
prencurial base that exist in the city.

Table 5.2¢

Productivity and Factor Proportions, by Location

City Y/L Y/K K/l SKL/L K/SKL  K/USKL
Daska 20,379.29 1.52 13,413.64 (L76 17,644.54 55,675.68
Gujranwala-Sialkot 21,872,117 197 1112416 081 1375794 00,626.67
Faisalabad 15,838.24 2,07 7,633.09 0.8 1597077 14,620.13
Multan 1925532 376 5,127,533 0.682 021945 31,421.74
Lahore 299295 334 7A82.8Y 080 930430 38,223.42
Mianchannu 2328467 300 7,760.08 051 13,248.20 16,785 12

Note: See table 5.1c for definition of variables.
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Other Structural Features
In tables 530 and 5.3b we present firm pedformance classified by
some additional features such as firm's registration status. entrepre-
neur’s bradri, and - irst loch—firm's size (more follows on this
in the nest section). Regastration with the industries department of
the government inhicates that the firm belongs to the formal sector
and so facilitates aceess to capital and controlled raw material, We
observe that registered firms have outpit values nearly three times
those ot unregistered firms, Theiv figures for total cmployvment aad
value of machinery values ave higher than those of non-lohars, The
average output value of irge tioms tempios ing more than 10 work-
ers) is nearly siv times that of small tirms, while the average value
of machinery and emplovment is four times as large.

lurming, to the tacter proportio s and productivity micasures
reported - table 5530 we tmd that registered firms have higher
labor prodactivity and a righer capital labor ratio, while uniegis-
tered firms have o hivhey capital-output ratio. Tohar firms report
higher values of all three ratios than non-lohar tirms, thus claiming
both higher capital and higher labor productivity. An important
hypothesis, which we shall rigorously test later (see table 5.8q) is
how important tie bBradr is in evplaining efticiency. Fina'ly, large
firms report higher capital-output ratios. In the section that follows,
we enamine the evidence on firm size ard tactor pooportions in
more dotail,

The Size of Firm
In the diterature on industrialization strategics for undcrdeveloped
countries the size issue has occupied a central place. The virtues of
small firms are claimed to be many. It is argued that they have
lower capital-labor ratios than large firms and thus generate preater
emplovient; that they have hetter input and output linkages with
the domestic cconomy o that the multiplicr offects of their invest-
ments are mach bigger than thesc of large firms; that they help in
developing indigenous skiils and appropriate technologies and
enlarge the pool ot entreprencurial talent; that by enploiting, new
sources of demand they help in the expansion of maarkets and,
tinally, that they use underemploved resources such as part of the
family home, family Labor, and hoarded capital (or capital that
would have financed unnaocessary consumption), and thus cnable
a more etficient use of the cconomy’s resources.

Large firms” advantages, on the other hand, are seen mainly in
terms ot dvnamic arguinents. Higher capital-labor ratios in the large
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Table 5.3a
Mean Values of Important Economic Variables,
by Sclected Firm Characteristics
(Pak Rs)
Raw Material
& Other

Value of  Intermediary Value e Gross
Firms Qutput Costs Added Lill Profits N
Registered 1,869,600 P 4o JA4,110 0 138,970 315,140 21
Unregistered 664,790 487750 IS2,040  3L678 127360 98
Non-Lohar 831,720 a0, 7v) 210,030 60,034 130,900 69
Lohar 30,260 657U RERF R 82,689 (75,750 80
Small 368,950) 26.4,080 4,870 33554 THRI2 82
l,nrgc 2,017,500 1,510,010 SO7A00 Y 340 338,050 37

firms are said to result 1 a greater investible surplus and thus in
cconomic growth. Also, large tirms can supnosedly afford the ex-
penses of research and development mav develop more appropriate
technologies tor the domestic economy, and mav be more competitive
in the export market than small dirms. Higher labor preductivity in
the large firms, it is argued, implies that they can attord to pav higher
wages in return for better-trained werkers, and in this manner con-
tribute to increasing the country’s supply of skifled manpower. Fi-
naily, large firms are pictured as enjoving cconomies of scale and thus
as allowing production at lower unit costs. Harad and Nabi (1984b)
have examined these arguments in detail and conclude that it may

Table 5.3b
Mear Values ot Important bconomic Variables,
by Selected Frem Characteristics

(continued)
Tota! Skilled-

Value of  Employ- Skilled Unskilled - Worker — Years in
Firms Machinery  ment Workers Workers Wages Business
Registered Rs 164,680 19.095  [3.129 5007 Rs 43752 12190
Unregistered 79,850 88658 5838 2.939 721,42 8.704
Non-Lohar 77 061 9.638 6.3349 3174 71143 7.980
L.ohar 119,330 12.140 8.182 3.760 S854.13  10.290
Small 50,91z 5.524 3.8400 1.634 763,40 7.609

Large Rs 192,150 22135 14295 7378  Rs 88422 13.108
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Table 5.3¢
Productivity and Factor Proportions,
by Sclected Firm Characteristics

Firms Y /L Y/K K/l SKL/l. K/SKL. K/USKL
Registered 4500505 276 1632101 130 12,542.27 20,044.09
Uinregistered 2047694 228 RO9R200 066 13,672.95 27,159 .86
Non-lLohar LSS0 2T TO93R8 066 12,116.5]1 24,309.46
Lohar LI2298 245 982949 0n7 14,388.02 31,736.70
Smiall ISY98.19 206 922319 070 13,087.92 31,234.36
[(lrgt‘ 202186 26d S67T496 0.68 13,445.07 26,033.88

Note: See table 5.1¢ for definition of variables.

not be particularly useful to see small and large sectors of the econ-
omy as being in competition since thev share manv complementari-
ties. Small firms plav an important role in the initial phases of devel-
opment. They both create new mackets and expand existing ones,
thus facilitating production in the larpe sector. There are also many
mstances of more direct complementaritios, such as the classic case
of Japanese subcontracting whereby small firms contract with large
firms to form some production processes (see chapter 6 for similar
subcontracting arrangements among the firms we are studving).

Here, we tirst address the important issue of an appropriate
measure of firm size. Discussions of firm size in Pakistan are usually
conducted in terms of number of workers cemployved. This reflects
the concern with emploviment generation in industry. However,
piven that capital is scarce, the value of machinery and other fixed
assets can also be a useful indicator of firm size. This is particularly
true of an industry that emplovs capital-intensive techniques of
production, s that large output gains, and thus the large share in
total industrial production, may be obtained with relatively greater
increases in capital stock and little increase in cmployment. In such
a situation the employment criterion will show the firm to be small
but the capital measure will correctly register it as being large. As
a measure of size, then, the value of output or of value added
retlects a concern with market concentration. If alf of these measures
are strongly correlated, then it is immaterial which one is chosen.
In table 5.4, such correlation matrices are given for the industry as
a whole and for cach product group separately.

For the industry as a whole, labor, value of output, and value
added appear to be strongly correlated (in most cases the value of
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Table 5.4

Correlation Matrices: Indicators of Firm Size

Total Capital anruc ’
Labor Stock Output Added

ALL FIRMS

Total Labor |
Value of Capital Stock 0.475 !
‘alue of Output 0.920 0.321 1

Value Added 01.961 0.396 1.966 1
THRESHERS

Total Labor 1

Value of Capital Stock 0.371 1

Value of Output 0.948 0.232 1

Value Added 0.972 ).283 0.972 1
TUBEWELLS ‘

Total Labtior ]

Value ot Capital Stock 0.630 1

Value of Output .848 0.448 1

Vaolue Added 0.937 0.558 0.942 1
TROLLEYS

Total T.abor ]

Value of Capital Stock 0.208 |

Value of Output 0.2539 0.630 1

Value Added 0.653 0.454 (.754 1
DRULS & PLOUGHS

Total Labor |

Value of Capital Stock 0.551 ]

Value of Output 0.845 0.5321 1

Value Added 0.939 0.632 0.895 1
SUGARCANE CRUSHERS & CHAFF CUTTERS

Total 1abor 1

Value of Capital Stock 0.640 ]

Vatue of Output ).795 0.795 I

Value Added 0914 1.914 0.935 1

the correlation coefficient is close to 1). Labor and value of capital,
on the other hand, have a correlation coefficient that ranges between
0.259 and 0.795. 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 5.52) and value of capital (table 5.5b) as measures of size.
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Table 5.5a
Factor Productivities and Capital-Labor Ratio,
by Firm Size in Terms of Employment
(Pak Rs 1,000)

Number of

Employees Y/L Y/K K/L N
0-2 20.329 4.844 13.439 7
3-5 19.440 4.502 9.572 37
6-10 18.097 4.089 8.326 35
11-15 21.908 3.582 10.194 15
16-20 20459 3.83] 8.397 12
21-30 19513 1.877 18.49] 5
31-40 26.793 6.762 4.299 3
41-50 23.221 5452 5.293 3
51-60 30.000 6.022 4.981 !
61-70 28147 14.500 1.941 1

Note: See table 5.1¢ for definition of variables.

Table 5.5b
Factor Productivities and Capital-Labor Ratio,
by Firm Size in Terms of Machinery Value
(Pak Rs 1,000)

Value of

Machinery Y/I Y/K K/I. N
0-10 16.765 11.046 1.6Y6 19
11-20 13.694 4.870 3.197 7
21-50 19.940 1022 6.895 29
51-100 20.270 2.25] 10.996 31
101-200 23.387 3.733 11.058 17
201-500 22.705 1.782 19.257 15

> 500 15.650 0.318 49.228 1

Note: See table 5.1¢ 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 employment. 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
adverselv affect labor productivity.

In table 5.5b we present factor productivity 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 1,500 and Rs 2,300 for the most part. Capital-output ratio, how-
ever, declines with size while capital-labor ratio increases. Thus
firms that are large in terms of value of capital stock tend to have
higher capital-labor ratios along with low capital-output ratios, but
do not appear to have comsiderably lower labor productivity com-
pared to small firms.

The evidence presented above shows that whether or not small
firms are seen to use more labor-intensive techniques and have
higher capital-output ratios depends very much on how firm size
is measured. If employment size is the criterion, the evidence is
weak that small tirms show such trends. However, when value of
capital stock is used as the measure of size, small firms reflect such
factor productivity 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 procedures, This will enable us to
isolate the impact on cfficiency of several firm characteristics. To
proceed with this analysis we introduce the coneept of the produe-
tion function, which simply cxpresses a mathematical relationship
between inputs and firm's output. Production functiors may take
many forms, the most commonly used being the Cobb-Douglas
production function. However, this form imposes many a priori
restrictions on the 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; Brenat
and Christensen, 1973, 1974). Avoiding this problem, we work with
the more general translog production function consisting of three
factors: skilled, L, and unskilled, L, labor, and capital, K. (These

t’
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variables have already been discussed in detail in chapters 3 and
4.) In this case, the production function may be written as

log V =a, +alogl, +alogl +alogK
+ B log (L) + B log (L) + B, log(K)*
+ B.(oglologl) + B, (log L) ogk)
+ B Uogl )dogl) (5.1

where V is value added and @ and § are tie parameters to be esti-
mated. Coefficients 8, ., and S, and those on the interaction
terms provide information on the curvature of the production func-
tion and the substitution possibilities between inputs. If these are
statistically insigniticant, the translog production function consists
only of the first rour terms and reduces to the Cobb-Douglas pro-
duction function.

We can test whether the production function is homothetic and
homogenous (ie., displays constant return te scaie). The former
requires che restriction [see original] on the translog production
function, while the latter requires an additional restriction, [see orig-
inal]. We test these restriction using the well-known log, likelihood
ration tests. The results are reported in table 5.6, The restriction of
homotheticity is accepted at the 14 fevel of significance, as is the
constant return to scale restriction. Next we test whether the trans-
log production function collapses to the Cobb-Dougias form by
imposing the restriction that all coefficients other than the first four
in equation 5.1 are insignificantly different from zero. This restric-
tion is rejected at the 149 level, The estimated parameters of the
translog production function, restricted to be homothetic and dis-
plaving constant returns to scale, are reported in table 5.7, This is
the basic production function that we use in our analysis of the
determinants of a firm’s technical efficiency.

Factors Explaining Firms’ Efficiency

Two kinds of efficiency may be distinguished: allocative and techni-
cal. The former refers to whether or not firms equate marginal prod-
ucts with input prices, that is, to where on their production possibil-
ity frontier they e in relation to the given input price ratio. We
have dealt with this issue in a separate paper (Nabi, 1984a), where
we report that firms, by and large, do maximize profits given the
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Table 5.6
Test of Production Function for Homotheticity
and Constant Return to Scale

Constant Cobb-
Homo-  Returnto Cobb-  Douglas
Test Unrestricted  theticity Scale Douglas CRD
No. of restrictions 2 3 O 8
Chi-square critical
level (O 9.2] 11.35 16.81 11.35
Log likelihood 910,934 910.408 910290  900.0°1  890).324
Log likelihood rativ — 1.052 288 21.806 41.22

Table 5.7
Translog Production Function
(dependent variable: log VALUE ADDED)

Unrestricted Restricted
Constant 7.539 6.386
(1.488) (1.083)*
o, ~().158 ~0.184
(0.251) (. 180)
o, 0.889 0.478
(0489 (0.219)°
a, 0.422 0.705
(0.340) (0.229)
B, 0.095 0.088
(0.025) (0.024)
B.. 0.036 0.015
(0.037) (0.032)
Bu -0.016 -0.032
(0.019) (0.013)°
B.. -(0.082 -0.060
10.038) .03
B -0.012 0.030
(0.052) ((1.026)
B 0.035 0.036
0.0275" .01

Note: Superscripts a, b, and © indicate significance at the 104, 5%, and 1%
levels, respectively.
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input price figurations thev 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. One that has
recently become popular is to examine the best practice frontier,
and then estimate how far firms hie from t (see, for example, Martin
and Page, 1985). A more familiar procedure is to introduce variables
that may contribute to firms” technical efficiency into the production
function, and then estimate coefficients on these variables. This is
the procedure we shall use below, working with the restricted trans-
log production tunction already reported in table 5.7, Our strategy
will be to first introduce variables in groups and test whether they
contribute to etficiency. This will identify the statistically significant
variables, so that at the second stage we shall include only these
variables from cach group in che restricted translog production
function in order to estimate their joint contribution to the firm’s
overall technical efficiency.

Entrepreneurial Features

In chapter 2, a profile of entreprencurs was presented in terms of
their bradri status, education, business experience, and other fea-
tures. An attempt was made to relate entreprenceurial functions that
contributed to firms' efficiency to these features. We promised in
the coneluding section of that chapter that the impact of some of
these features on efficieney would be examined directly at a later
stage. In this discussion we honor that promise. The entrepreneurial
teatures that we examine are bradri status (that is, whether or not
entrepreners belong to the lohar bradri), number of years of gen-
eral and technical education, and years in business (included in its
quadratic form). Belonging to the loher bradri implies that the entre-
preneur has potential access to industry’s pool of accumulated engi-
neering knowledge. General education may contribute to overall
business acumen ard years in business incorporate the hypothesis
of learning by daing.

The results are reported in column 1 of table 5.8a. The likeli-
hood ratio test inducates that the four entrepreneurial features taken
together do not contitbute to the firm's technical cHiciency. Taking
the features individually indicates, however, that business experi-
ence matters in its quadratic form. In other words, with increased
experience the firm’s eHiciency increases, but at a decreasing rate.



Table 5.8a

Estimated Coefficients on Entreprencurs and Firm's Labor and Machinery Characteristics Included in the

Entreoreneur’s Characteristics

Lohar —11.0329
(0.0387)
-0.00196
(0.00382)
~0.08498
(N.081967)

Education

Technical Education

00154
(OD0RTY
-0.00032¢
(0.00020)

Years in Business
(Years in Business)”
Log likelihood 915170

-2 ]Ug likelithood Gk
ratio*

Note: Superscripts a, b, and ¢ indicate significance at the 104, 3¢

Labor Characteristics of Firms

Large Firms -0.08373
W76l
Apprenticed Labor 1.2653"
to Total Labor (0.1032)
Skilled Labor to (.1334
Total Labor ((.1396)

912.229

3878

Restricted Translog Production Function
Machinery Characteristics of Firms

6008.3
(1713.2)

Sophisticated to Total
Machine Value

Used Machinery to
Total Machine Value

Self-made Machinery
to Total Machine
Value

Imported Machines to
Total Machine Value

Firm Age (Number of
Years)

0.13009°
(0.04637)

~-0.U6356
(0.08858)
-0.2089
(0.2587)
0.0047 h
(0.0021)

921.433
22.286

—~
r\i\

.and 17 levels, 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 was given of the machinery used
in the production process. Four important attributes of the machinery
in use were reported. One was the importance of the secondhand
market for machinery; it was discussed in terms of the incidence of
such machinery in use. We reported that most firm owners and/or
managers in the industry were highly skilled mechanics whe manu-
factured their machinery themselves. The incidenee of imported ma-
chineryv of recent vintage was low. We also reported the value of
sophisticated machinery, consisting of (for example) the large lathes
(over cight feet), power cutting units, honing and milling machines,
power presses, and large turnaces, compared to the value of all ma-
chinery. As argued carlier, the tirm's age often reflects the vintage of
machinery, and this is another important attribute. Fhese attributes
ot machinery mav, terether or separately, retlect the plant’s embodied
technology and thus mav contribute to its ticieneyv. We included all
these attributes i the production function and jointly tested their
impact on the tirm's cificiency,

The resalts, reported incolumn 3 of table 5.80, show the value
of the likelihood ratio to be 22.286 which is greater than the tabu-
lated critical value. Taken together, then, the five machinery charac-
teristics do contribute to the firm's technical efficiency. When we
take them individually, we tind that the results tor sephisticated to
total machine value, used to total machine value, and vintage (firm
aged are statistically significant at the 19 level, so that these charac-
teristios do contribute positively to the firm's efficiency. (The results
tor total machine value are unespected, but we shall postpone dis-
cussion until table 5.9)

Location

Location ditferences captare several important economic dimen-
sions. For example, capital and labor markets may perform differ-
ently in small compared to large towns, Being located in towns with
a large engineering base such as Lahore, Faisalabad, and Gujran-
wala-Sialkot may result in complementarities and other economices.
Small towns such as Daska and Mianchannu that specialize in spe-
citic agricultural engineering skills (tubewel! motors and pumps in
the tormer and trailer-dravwn machinery in the latter) may also give
rise to complementarities. Some important general features of these
towns were discussed in chapter |, while more specitic aspects of
their labor and capital markets were analvzed in chapiers 3 and 5.
Here we attempt to examine the impact of location as a composite
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feature on firms’ technical efficiency by introducing five town-
specific dummy variables, or “location dummies.”

The joint effect of including the five location dummies is reported
in column ! of table 5.8b. The likelihood ratio test indicates that loca-
tions matter in determining, efficiency. Firms located in Faisalabad,
Lahore, and—surprisingly—Multan perform better than others (we
postpone the discussion of the Multan dummy variable till table 5.9).

Product Specialization

Product (machinery) specialization may result for a number of rea-
sons: region-specitic cropping patterns (and therefore region-spe-
citic demand for machinery), skill specialization, complementarities
with the local engineering industry, and market power. Many firms
in Faisalabad, for instance, manutacture sugarcane crushers and
fodder cutters beceuse of the high demand for those two ttems in
the Faisalabad district. Firms in Lahore speaialize in the manufac-
ture of diesel engines becatise access toits large toundry industry
is relativelyv easv and a livelv market tor pig iron and scrap is close
at hand. In Daska, diesel engine and tubewell pumps became attrac-
tive initially because of the local demand for these items. Mian-
channu tirms manutaciure diverse tractor-driven machinery be-
cause tarms in the region are relatively large and mechanization is
widespread. This discussion suggests that the products specializa-
tion and location factors mav overlap. (In table 3.9 we introduce
both sets of dummies to isolate the impact of cach group.)

Product spedialization may also reflect firms” market power,
since firm owners mav choose to focus their entreprencurial talents
on an item in which thev beheve their comparative advantage lies,
An advantage of such specialization mev be that in time firms
acquire a large proportion of the total demand for that item and
thus may enjov monopoly pricing,

In column 2 ot table 5.8b we report the results of ineluding
product specialization duramies with the restricted translog produc-
tion function of table 5.7, Taken jointly, such dummics are significant
in explaining variations in technical efficiency (as indicated by the
likelihood ratio test). Individually, however, only the dummies for
the trollev and sugarcane—chatt cutter groups are statistically sig-
nificant. We postpone 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 Cocfficients on Firm Location and Product Specialization
(dummy variables included in restricted translog production function)

Location Product Specialization

Gujranwala-Sialkot (LOS320 Tubewells ~-0.03760

(0.07021) (0.03503)
Faisalabad 010814 Trollevs 0.22453

{1.06505) (0.06779)
Multan 0.1902 Drills & Ploughs -0.03314

(0.06503) (0.06-409)
Lahore 0.2005.4 Sugarcane Crushers & - ~0.00460"

(0).00638) Chattf Cutters (0.00196)
Mianchannu -0.03016

(0.07248)
Log likelihood U18.502 917.544
=2 log likelihood ratio® 16,424 14.508

Notes: Superseripte a, b, and « mdicate stpniticance at the 1097, 59, and 15 levels,
respectively.

*Likelihood ratio tests are carried out with reterence to the restricted translog pro-
duction tunction reported in table 37

terms of emploviment that equals 1 for large firms (that is emploving
more than 10 woikers) and is sero otherwise, The proportion of
apprenticed workers to total workers is included to capture the tradi-
tional pattern of labor arrangements. Another labor variable is the
proportion of skilled to total workers, which reflects the skill intensity
of the firm. The importance of these variables in relation to the labor
market faced by the industry was discussed in chapter 3. tere we
examine their ability to explain variation in value added by the firm.
We expect firm size not to matter; indeed, we have shown that the
industry is characterized by constant returns to scale. Firms with a
higher proportion of apprentice labor may be expected to have higher
value added, since such workers are likely to be better motivated
(under the close supervision of skilled workers) to perform well com-
pared to unskilled workers. Firms with a higher proportion of skilled
workers are expected to perform better than others.

The results for the labor characteristics proup are reported in
table 5.8a columin 2. Likelihood ratio tests indicate that the group
of variables jointly is not statistically significant. If we take the vari-
ables individually, firms with 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 indicates that the augmented produc-
tion function is a marked improvement over the production func-
tion of cquation 5.1, thus confirming our sclection of variables to
explain variations in tirms” value added. Taking the variables indi-
vidually, we find that firms specializing in trolley manufacturing
appear to be more productive than others, which may explain recent
attempts by the government to tax the production of trolleys (farm
machinery manufacturing as vetis exempt from taxation ). The high
value added by these tirms may be partly demand-determined: trol-
ley prices mav be high because of scarcity. Firms located in Multan,
Lahore, and Gujranwala-Sialkot appear to be more efficient than
others. These results seem reasonable for the latter two cities
because of the complementarities with the diverse engineering base
that exists there. The relatively high efficieney of Multan firms, how-
ever, is surprising because the engineering industry in this city has
only just begun. Multan has the Towest wages of all six towns, bul
that is probably onlv a small part of the higher value added by
Multan firms. It is interesting that firms in Daska, Mianchannu, and
Faisalabad are about equally efficient, but less so than other firms.

The learning-bv-doing hyvpothiesis is confirmed. With increas-
ing entreprencurial experience (measured inyears) tue average
value added increases, but at o decreasing rate. The earlier result
that firms with a larger proportion of used machinery perform bet-
ter than tirms using new and/or imported capital is again found
here. This is probably because the secondhand machinery market
deals mainly with imported machinery; despite the claim that
locally manufactured and imported machinery perform equally
well (see chapter B, secondhand imporied machinery seems to per-
form better. The variable firm age which captures plant vintage may
retlect similar attributes of the machinery, that is the older the plant,
the older its machinery may be. Furthermore, older plants may also
have higher value 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 out to be statistically insigniticant. We included an
additional variable in the augmented production function in order
to examine the relationship between ease of borrowing and effi-
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Table 5.9
Restricted Translog Production Function Cocfficients
(dependent variable: log VALUE ADDED)

Constant ~ 6.0707 (continued)
(0).5985)
A, -0.114 Trolley Manutacturing Firns (.20033¢
(0. 16701) (N.06009)
A, -0.35323"  Sugarcane Crusher & Fodder -0.1326
(0.18541) Cutter Manufacturing Firms (0.1303)
A 0.65791°  Gujrawala-Sialkot DV 0.27332"
(0.1876) (0.12614)
B 0.10384 Multan DV 0.28914
(0.01975) (0.01548)
B.. 0.00003  Lahore DV 0.23872¢
(0.0254) (0.05645)
Bu ~0.02634" Years in Business 0.01206"
«.01013) {0.00621)
B 002717 (Years in Business)® ~0.00024"
(0.01664) (0.00017)
Ba 0.03396" Firm Age (1L.2033°
(0.01901) (0.0020)
B.. =0.06113 Apprenticed Labor/Total Labor 0.14503
0.02518 (0.12852)
Sophisticated Machine Value/ 2,183.1
Total Machine Value (1,687.7)
Used Machinery/ 017643
Total Machine Value (0.04422)
Bank Borrowers DV 0.15607¢
(0.0448)
Log of likelihood 941.585

Note: Superscripts a, b, and ¢ indicate significance at the 1047, 5%, and 19 levels,
respectively; DV signifies “dummy variable.”

ciency. This is a dummy variable taking the value of 1 for firms that
suceeed in borrowing from commercial banks and other specialized
“official” lending institutions (sce table 3.4 for the complete discus-
sion ); otherwise it takes 0. This variable is statistically significant
at the 19 level, which indicates that firms that succeed in borrowing
from banks are more productive. This result has interestir g implica-
tions for policy (see chapter 8).
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Concluding Remarks

The discussion in this chapter was about production efficiency and
the factors that determine it. Labor productivity, capital-output ra-
tio, and other important economic ratios were presented for tirms
differentiated by important features of the industry’s structure such
as firm'’s products speciolization, location, size, bradri, and registra-
tion status. The broad pattern that emerges is for firms with high
capital-output ratios 1o have low capital-labor ratios. Also, labor
productivity 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 found that trolley manufacturing firms,
firms based in Lahore, firms whose owners are lohars, firms em-
ploying more than 10 workers, and unregistered firms appear to
use the scarce input, capital, more “efficiently” than their respective
counterparts in the industrial structure.

The size issue has occupied a central position in discussions of
industrial structure and performance. The evidence here is that em-
ployment and value added tor total outputs are strongly correlated
as indicators ot size while value of capital stock is not. With respect
to employment it is found that the capitai-labor ratio falls and labor
productivity increases with size, while the capitai-output ratio is
U-shaped as size increases. On the other hand, with respect to the
value of capital stock, labor productivity remains constant, the
capital-output ratio declines, and the capital-labor ratio increases
with size. Thus ditferent measures of size give different results re-
garding productivity and factor proportions.

In order to identify determinants of production efficiency in a
more rigorous analytical framework, the translog production fune-
tion is used because it's more flexible than the Cobb-Douglas function.
Applying this production function we find that the industry is charac-
terized by constant returns to scale. In other words, ouput increases
in proportion to the increase in inputs.

Factors influencing firm’s productivity were identified in terms
of the firm’s characteristics such as product specialization, location,
machinery and equipment attributes, entrepreneurial background
of the manager and/or owner, employment, organization, and
access to “official” banks were included in the augmented produc-
tion tunction. Trolley manufacturing firms and those based in
Gujranwala-Sialkot, Multan, and Lahore appear to be more produc-
tive than others. Entrepreneurs’ expuerience is important, and
appears to have a concave-shaped relationship with respect to pro-
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ductivity. The market for used (mainly imported) machinery is
fairly active because such machinery appears to result in higher
productivity. Finally, firms that can borrow from “institutional”
sources of credit appear to be more productive than others, These
resuits have important policy implications, which we take up in
chapter 8. Lohar entrepreneurs do not appear to be more efficient
than others despite the general impression that bradri affiliations
(as posited in chapter 4) matter in the industry. This may be because
some of the functions of the bradri have been picked up by other
variables such as experience, bank borrowing, machinery selection,
and product specialization, which are statistically significant in
explaining efticiency.
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¢ Chapter 6

Subcontracting as a
Production Arrangement

Subcontracting has been important in the industrial evolution of
many developed countries. For example, in 1966 Japan about 310,000
enterprises (53.6% of all medium and small enterprises in manufac-
turing) were subcontractors and they emploved 3.6 million workers,
or more than one-quarter of the total manufacturing labor force (Wa-
tanabe, 1981). Subeontracting has also been important in industrial-
ized countries such as the United States, France, and Sweden. In the
United States, as recently as the 1960s, 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 carly 1960s in devising
schemes to help small entreprencurs 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 in Tai-
wan and South Korea. In Pakistan the beginnings of an automotive
industry in cities like Karachi and Lahore have resulted in the rapid
growth of subcontracting.

In 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 ready-made parts and components from ven-
dors but actually has a contract, formal or informal, with the vendor
regarding work quality and delivery schedules. Such subcontracting
enables us to examine the generally hield view (elaborated in Hamid
and Nabi, 1984) that small- and large-scale production arrange-
ments are competing strategies in economic development. Our dis-
cussion will show that, on the contrary, subcontracting reflects
important complementarities between small- and large-scale manu-
facturing. This suggests a special role for subcontracting, in develop-
ment strategies,

Our examination of subcontracting arrangements allows us to
focus on several important economic issues. One is, What deter-
mines the decision of the firm regarding the number of processes
it integrates to produce the final product? This is related to the
question of process speciatization, which will also be taken up in
our discussion. Another issue concerns intersectoral linkages in the
cconomiv. The usual argument is, that for balarced growth, a devel-
opment strategy that forges and exploits linkages between agricul-
ture and industry is to e preferred to one that does not foster such
linkages—one important reason being that linkages allow invest-
ment and consumption to have multiplier effects. The subcontract-
ing arrangements that we examine in this study forge important
intrasectoral linkages and: thus contribute importantly to realizing,
balanced growth. For subcontracting to exploit such linkages suc-
cessfully, communication between parent and vendor firms and
thus firm location are important tactors and will therefore be exam-
ined in this study.,

Recent discussions ot tenaney inagriculture have emphasized
that, because of market impertections, the landlord-tenant relation-
ship often extends to eredit and product markets in addition to the
land market. Such market interlinkages affect tenant behavior and
influence the outcome of policies aimed at increasing agricultural
productivity. We tind that in subcontracting arrangements parent
tirms often extend credit and technological know-how to vendor
firms. We examine how such interlinkages in subcontracling are
likely to influence both pricing decisions between parent and ven-
dor firms and the spread of technological innovation.

An important policy conclusion of this chapter is that despite
the many attractions of subcontracting, it is important not to pro-
mote it merely onideological grounds. Its promotion should be
encouraged only if it is profitable in terms of sound international
cost comparison.
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The study is structured as follows: In the first section we
describe the sample of parent and vendor firms that were inter-
viewed to obtain information on subcontracting. We proceed in the
next to examine the following issues in detail: the nature of the
contract, the reasons for subcontracting, communications between
vendor and parent firms, subcontracting and the credit market,
technological innovation, “tyving” 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 enumerated by using two sets of data.
First we report the extent of subcontracting in the agricultural
machinery industry on the basis of data collected in the main field
survey, which was conducted in the spring of 1982, The evidence as
to which processes and components are subcontracted is also taken
from that survev. The evidence on contraci details was collected in a
subsequent survey, conducted in spring 1984 Firms were selected in
Lahore, Gujranwala, Faisalabad, and Sheikhupura Districts, the four
Districts of Pakistan’s Punjab where subcontracting is common.

The widespread incidence of subcontracting in Faisalabad and
Lahore corresponds well with experience in other countries. Both
cities have a sizable industrial base; indeed, they are two of the most
industrialized cities in the country. The skilled labor foree is large
because of the presence of a substantial engineering industry in such
forms as the manutacture of textile machinery and houschold dura-
bles (gas cooking ranges, water heaters, washing machines, fans, and
water coolers), in addition to agricultiral machinery. Many of the
subcontracting firms were established by skilled workers in the engi-
neering industry who managed to save 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) while 40 reported that they subcontract compo-
nents in (that is, they are vendor firms). In the follow-up survey we
interviewed all 40 vendor firms and 31 of the parent firms. Thus
we hope to discuss the subcontracting arrangements from the twin
perspectives of parent and vendor firms.
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The distribution of parent and vendor firms by city is given in
table 6.1. The firms in Sheikhupura are in that district for adminis-
trative reasons. They are located on Sheikhupura Road on the out-
skirts of Lahore so that really the firms are part ot Lahore's light
engineering industry. In Gujranwala we interyiewed four subcon-
tracting tirms. These represent only the agriculture machinery
industry. Gujranwala is an important center of the light engineering
sector in Pakistan and subcontracting in this sector is common, We
encountered several firms that subcontract work from large Lahore
firms manufacturing houschold durables. We did not include these
firms in the sample.

Subcontracting Firms and the Processes Subcontracted
5

The main field survey reveals that 104 firms (out of the 119 inter-
viewed) manutacturing agricaltural machinery are involved in sub-
contracting. Fitty-four of these are pure parent tirms while 40 are
pure vendor firms. Ten firms reported that they both subcontract
inas well as subcontract out, inother words that they are parent-
cum-vendor firms. In table 6.2 we present evidence on variables
that indicate the relative size of the tirms involved in subcontracting
and their key technical ratios,

It can be seen that vendor firms are smaller than parent tirms
while the parent-cum-vendor tirms tall botbween the two. Also, ven-
dor tirms are more capital- and skill-intensive than parent firms,

In table 6.3 we report the processes and components subcon-
tracted by the parent tirms i the industry, Tubewell firms in our
sample sell the package of diesel engines and pumps. The most
impaortant processes for these firms are casting and machining, Cast-
ing is a specialized skill and most tirms do not undertake it them-
selves. Firms may choose to specialize in the manufacture of pump
sets or diesel engines, in which case the other component is subcon-
tracted. welve of the 1o tubewell firms report subcontracting either
diesel engines or pumps sets. There is no sheet metal cutting activity
in the tubewell industry. On the other hand, for threshers this is the
most important process, requiring specialized cquipment, and most
firms subcontract it out. The component most frequently subcon-
tracted out is the thresher tan.

In the sections that follow we examine subcontracting ar-
rangements more closely, using evidence collected in the second
field survey.

P



Table 6.1
Distribution of Subcontracting Firms in Sample, by City
City Vendor Firms Parent Firms Total
Lahore 11 10 21
Sheikhupura 8 8 16
Gujranwala 2 2 4
Faisalabad 19 11 30
Total 40 31 71
Table 6.2

Mean Values of Economic Accounting Variables of Subcontracting,
(Pak Rs)

Parents-cum-
Parent Firms  Vendor Firms Vendors

falue Added 4,39,300 1,535,363 2,98,500
Value of .\Im‘hinvr‘\“' 2,40,013 96,765 106,314
Value of “Sophisticated”

Machinery /Total Machinery 0.295 0.44+4 ).381
Total Labor 2142 543 11.69
Skilled /7 Total Labor .31 0.52 0.41
Value Added/Labor 20,508 28,612 25,5335
Value Added ;s Capital 1.78 1.605 2.807
Capital/[.abor 11,513 17,820 9,094

Total value of machinery owned by the firm, evaluated at 1982 prices (for details
see chapter b,

Table 6.3

I'rocesses and Components Subcontracted, by Parent Firms

Tubewell Firms Thresher Firms
Total Firms Subcontracting 16 a8
SUBCONTRACTED ACTIVITY
Casting, 14 1
Sheet Metal Cutting () 23
Machining 8 12
Complete Components 12 14

Paintiny, 4 a
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Nature of the Contract

The interviews reveal that none of the vendor firms produces for
only one parent firm. Most vendor firms subcontract from three or
more parent firms. Howeves, 70% of the vendors in our sample
responded that one parent firm dominates others in the sense that
between 60% and 70 of the output is manufactured for a single
parent tirm. Later we shall examine how this intruences negotiations
regarding technical innovation and prices.

The contract betweers vendor and parent firms is arrived at by
direct negotiation. Only one vendor firm, located in Faisaiabad, re-
ported that it had subcontracted work from a firm which, in turn,
had subcontracted from a parent firm. This, however, is the only
vendor firm out of the 29 interviewed in Faisalabad that reported
this, so that we cannot generalize regarding, the tier trend in subcon-
tracting relationships even in a city that has a large engineering
industry base. Also, none of the vendor firms reported subconiracting
work to secondary vendor firms. Further, only two firms one in
Lahore out ot 10 intervieswed and one in Sheikhupura out of cight
interviewed) reported that they had obtained the contract through
commission agents. Thus the classic “putting-out” or home piece-
work svsten, in which the commission agent plays an important role,
does not appear w be at work in the subcontracting arrangements.

Parent firms usually have more than one subcontractor. This is
partly because more than one component of the machines is subcon-
tracted. The other reason is that firms prefer to subcontract the same
component to more than one vendor to ensure bargaining strength
regarding price markup over costs. The distribution by citv of 31
parent firms in our sample along with the number of their vendors
is reported in table 6.4, and the number of components subcon-
tracted by parent firms in table 6.5

Table 6.5 read in conjunction with table 6.4 reveals an interest-
ing picture. It appears that parent firms subcontract more than one
component to one vendor firm. Also they subcontract more than
one vendor for the same component. There seems to be little pricing
advantage in subcontracting different components to the same ven-
dou firm. This arrangement is undertaken in circumstances where
the parent firm is very large compared to the vendor firm and where
vendor firms have diverse engineering skills, The practice is most
widespread in Lahore and its outskirts (the Sheikhupura firms),
where access o Urms with diverse engineering skills located in
Lahore is casy.
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Table 6.4
Breakdown of PParent Firms, by Number of Vendors and by City
City n (2) 3) ) (5) (6) Total
Lahore 2 — 5 | | 1 10
Sheikhupura 2 2 1 — 2 1 8
Gujranwala — — 1 — I — 2
Faisalabad 3 6 2 — — — 11

Total 7 8 9 1 4 2 31

The importance of subcontracting in agricultural machinery
manufacturing can be gauged by examining the proportion of the
value of output subcontracted by the parent firm. This is reported
in table 6.6. More than half the firms in our sample subcontract out
between 80'¢ of the gross value of the output thev produce. Thus
subcontracting arrangements constitute a significant proportion of
the manutacturing activity in the industry

Earlier we stated that most vendor tirms negotiate directly with
parent firms without intermediaries. This is confirmed by parent
firms. Only one out of 31 firms interviewed reported secondary
subcontracting,. The parent tirminvolved here is located in Shcikhu-
pura and manufactures relatively sophisticated agriculiural machin-
ery such as mechanical reapers—a product that lends itselt to sec-
ondary subcontracting because of the large number of comyonents
involved. '

Our survey reveals some interesting, features regarding the
choice of vendor firms by parent firms. Ouly one parent firm
reported that it invites bids by vendors before awarding the con-
tract. The remaining 30 tirms choose their venders through refer-
ences and through personal knowledge of the vendor firm in
question. Further insights into  the selection procedure were

Table 6.5
Number of Components Subcontracted by Parent Firms, by City

City (n ) 3) (€))] (5) (6) Total
Lahore — 1 ] 3 3 2 10
Sheikhupura — —_ 2 1 2 3 8
Gujranwala - — — 1 1 — 2
Faisalabad — 1 2 5 1 2 11

2 5 10 7 7 31

'l‘()t(]] -
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Table 6.6

Percentage Value of Output Subcontracted out by Parent Firms, by City
City < 10% 10-199 20-29% 30-39% 40-49% 50-599% 60-80% Total
Lahore ! — | 2 2 3 I 10
Sheikhupura 1 2 1 2 2 — — 8
Gujranwala — — — — — 1 1 2
Faisalabad 2 1 — ! 2 1 4 n
Total 4 3 2 5 6

5 6 31

obtained by 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. Nincteen vendor firms (484%) reported previous
employment with firms manufacturing machinery similar to that
being manufactured by the parent firm and thus having the neces-
sary expertise to manufacture the components. Only five firms re-
ported that they had obtained the contract through relatives who
worked for parent firms. It is interesting that such “nepotism” s
unimportant in an industry dominated, as far as bradris are con-
cerned, by the lohars: The relative importance, as revealed by both
vendor and parent firms, of personal contacts in awarding contracts
compared to bidding, mav be significant in this carly phase of
subcontracting. As the practice becomes more widespread and the
machinery manufactured becomes more sophisticated, requiring
specialized and standardized 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 vendor firms in connection with the manufacturing
process is likely to decline.

Typically, vendor firms are small firms with respect to both
labor emploved (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 firms in Sheikhupura and
Lahore report that vendor firms are larger than they in terms of
both measures. The vendor firms in these two cases are large, diver-
sified, engineering firms in Lahore that perform specialized tasks
for firms in the engineering sector.
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Table 6.7
Breakdown of Vendor Firms by Method of Approaching Parent Firms,
by City
City (A) (B) © Total
Lahore — 5 3 11
Sheikhupura 5 2 ! 8
Gujranwala ! 1 — 2
Faisalabad 7 11 1 19
Total 16 19 5 40

A smnds for owner of vendor firm previously emploved by parent firm

B stands for owner of vendor firm previously employed by a tirm manufacturing
machines similar to parent tirm machines

C stands for vendor tirm owner’s relative emploved in the parent tirm.
ploy

Why Subcontract?

There are several reasons why subcontracting may come to exist. As
we have seen, agricultural machinery manutacturing is a good exam-
ple of an industry where the pmdmtmn cycle is not continuous.
Components can be manufactured scpamtol_\f and then assembled in
the tinal stage. The parent firm that assembles the components to
produce the machinery (thus assuming responsibility to the buyer
for its pertormance) may choose to subcontract one or more for the
following reasons.

L. To save capital. The firm may not wish to purchase machines
that require specialized operations if these operations use up only
o part of the machines” capacity. Under these circumstances it may
be beneticial to subcontract these operations to firms specializing
in that activity and pertorming similar operations for other engi-
neering firms.

2. 10 save labor. Particularly worth saving here are the special-
ized skills required to perform operations si:ch 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 industry.

3. To take advantage of lower wages. Vendor firms tend to rely on
family labor and the labor market may be characterized by a dual
wage structure, that is, tamily labor may be paid lower wages for
similar tasks than labor hired in the market.

4. To avoid problems of labor management. Vendor firms specializ-
ing in a few operations under the close supervision of the mechanic-
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owner may realize greater effort from workers who, in any case,
may be related to cach other, and thus may work in a congenial
environment that contributes to high productivity.

5. o save capital costs of structures and other cverhead. Vendor
firms mav have fower overhead costs because they are located in
owners” dwellings. Subcontracting may thus lead to better utiliza-
tion of the resources tied up in such dwellings and of underem-
ploved tamily labor.

O- A bufferagainst business fhictuations. When business is poor,
parent firms can pass on the etfects to vender firms rather than bear
all the costs of excess capadity. This is socually desirable in view of
the fact that vendor firms take orders from manv Hrms manutactur-
ing ditferent ty pes of machinery; that Joss ot orders from one section
ot the industry, then, does not result in severe financial burden to
the vendor firm,

In the survey we interviewed parent tirms to elicit the impor-
tance of these reasons tor subcontracting, In table 6.8 we reproduce
their Tesponses.

The most trequently tated reasons for subcontracting is saving
on capital, tollowed by saving on labor. Toking advantage of vendor
firms” lower wages and avoiding labor problems tie for third. Sav-
ing on costs of strnctares is not frequently stated as an important
reason; this is surps g, siven that many firms are ubviously short
of space—machinery, raw materials, and semitinished components
clutter the shop tloor. Thus it would make sense it cemponents werne
subcontracted tor this reason abo. However, agricultural machinery
manutacturing is seasonal, s that tor several months in the vear shop
tloor space appears to be adeqaate, and mav therefore not alwavs be
perceived as o binding constramt. Only seven tirms state that subcon-
tracting is important as a butter against business fluctuations, Several
of the firms that state this reason cite the seasonal nature of the busi-
ness and are aware that overhead costs are reduced as a result of
subcontracting. 1t is worth noting also that agricultural machinery
manufacturing (excluding diesel engines) is going through a period
of high growth associated with the carly phases of farm mechaniza-
tion. Expectations regarding growth in the future are high, so that,
as yet, there is a lack of awareness that this can also be an important
reason for subcontracting,

The houschold chavacter of vendor firms is confirmed in our
survey. Except for two firms with diverse engineering, skills the
firms have 10 or less workers, most of whom are related to firm
owners. Several of the apprentices we interviewed said that they
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Table 6.8
Frequency of Stated Reasons for Subcontracting by Parent Firms, by City

City (A) (B (@) (D) (£) (F)
Lahore I 10 10 7 2 3
Sheikhupura 8 8 O 8 ! 2
Gujranwala 2 2 -— 2 — —
Faisalabad tl 1o 8 7 4 2
lotal 31 30 2i 24 7 7
Note:  A: “To rave capital [machinery]” 12 “To avoid labor problems”

B: “To save labor” Er o save capital [structures]”

C: "Lower wage advantage” i “Butter against business fluctuations.”

were willing to work tor lower wages in their relative’s tirm than
in someone else’s because there was no “nokar-hakim” (servant-
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 advanced skills being
reserved for the owner's Kith and Kin. Thus it appears that dual
labor market features associated with the nature of firm organiza-
tion mav be at work and thot this facilitates subcontracting,.

Location of Firms

For successtul subcontracting firm location is important. The firms
located in Lahore and Faisalabad subcontract a larger proportion of
their components than the other firms. The reason, of course, is that
vendor firms are more likely to locate in towns with a large and
diverse industrial base that facilitates specialization and thus allows
subcontracting. All the parent firms we interviewed responded that
their vendor firms were within a two-mile radius (18 firms had
their vendors within a one-mile radius). Distance matters especially
in the carly phases of a subcontracting relationship, since close
supervision of vendor firm operations may be necessary to ensure
that specifications are met. Although all the parent firms we inter-
viewed had telephone connections, only nine reported that they
were connected by telephone 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 com-
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ponents and visual impressions are what count. For all these reasons
it is important to be located near vendor tirms,

In Lahore many of the vendor firms are located in Sarai Sultun,
an industrial enclave in Lahore City, which is adjacent to the market
forscrap and pig iron. These constitute the major raw materials and
a substantial proportion of the vendor firms’ total cost of produc-
tion. The material is bulky and has high transportation costs that
can be reduced by locating near the source ot supply. Another fea-
ture that attracts the tirms o this location is the feeling it gives
them of being in the market and of having casv access to informa-
tion, whether about demand for their pro.duct, or about technologi-
cal innovation. There is also consticrable informal exhange of
machine time and engincering advice. TV location-specitic charac-
ter of vendor tirms with their need tor close supervision, makes the
parent firms location-specific as well, The concentration of light
engincermg in Pakistan in cities Hike Lahore, Faisalabad, Gujran-
wala, Sialkot can probably be explained in this way.

Subcontracting and the Credit Market
We have already seen tin chapter 4) that the credit markets serving
the light engineering sector are far from pertect. Basically, there are
four broad sources of credit: government-sponsored credit institu-
tions such as development banks and cooperatives that subsidize
credit, resorting to rationing to clear the oxcess demand; commercial
banks that charge the government fived lending rates plus a service
charge and that also ration credit; back-street capital markets that
charge the market clearing interest rates but whose borrowers have
a high probability of default; and, tinally, friends or relatives and
self-generated funds, We discussed how cach of these arrangements
works and how it influences investment decisions and choice of
technology. Another borrowing arrangement that we discussed was
suppliers” credit and advances on machine orders. In subcontracting,
it is this last arrangement that is most commonly observed. We
recorded many instances where parent firms extended loans to ven-
dors both for working capital and for purchasing tived assets such
as machinery. In this subsection we present the evidence on the
relationship between vendor and parent firms in the credit market.
Our present discussion focuses on issues that have much in
common with recent developments in the cconomies of agriculture
in developing countries. [n that literature it is argued that landlord-
tenant relations are complex in that they interact in the credit, prod-
uct, land, and labor-markots simu]tanmusl_v. This interlocking of
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markets arises from imperfections in the markets for inputs and
outputs. For example, a houschold may find it difficult to get credit
or sell family labor, so it rents land from a landowner who often
also supplies credit. Another example is that of the rural middleman
who “ties up” credit availability with (i.c. makes it conditional on)
sale of the crop. We shall see in this subsection and those that follow
that similar interlocking may also exist in the relationship between
parent and vende:s tiras,

In table 6.9 w. present the response of vendor firms to our
questions about their most important sources for financing fixed
investment (where fixed investment mainly covers additions to cap-
ital stock through purchase of machinery). Only two of the 40 tirms
we interviewed report that parent firms are the most important
source for financing fixed investment. In most cases such invest-
ment is undertaken by borrowing from friends or relatives and
through selt-generated funds. Interestingly, informal street markets
for capital are ¢ s important as parent tirms in financing fixed invest-
ment. This shows that such markets mav work well in that they
enable relatively Tong-term borrowing,. Unfortunately, we did not
get reliable information on the terms of borrowing in these markets.
From our experience in the main field surveyv we know that real
interest rates can be as high as 30% per annum, which is more than
twice the commercial bank rate, Formal eredit institutions such as
commercial banks and specialized government lending institutions
are refativelv unimportant in financing the purchase of capital stock.

In reviewing table 6.8 we stated that an important reason for
subcontracting is so that parent firms can save capital. Thus it is
hardly surprising that they do not lend to vendor firms to finance
the purchase of machinery. To do so would tie up their capital
precisely in the manner that they 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 the parent fi.tns not only expected 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
nut allowing him to seck out other customers. This is surprising,
since a parent financier can always share the returns with vendors
by allowiny them to take orders from others.

The parent firm is an important supplier of working capital.
This can be seen in table 6.10, 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) Q) (D) (E) (F) Total
Lahore 1 4 3 2 — 1 11
Sheikhupura — 3 3 - - 2 8
Gujranwala — — ! — — 1 2
Faisalabad 1 7 4 2 1 4 19
Total 2 14 11 4 1 8 40
Note:  A: Parent firms : Commercial banks

B: Friends or relatives L Government credit banks

C: Self-gencrated tunds F: - Informal street markets.

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 Faisalabad, report that parent firms
arrange direct supplies of the raw materials needed to manufacture
the components. Most venders feel that it is best to have one’s own
resources (which include friends and relatives), but that if borrow-
ing is essential, one should do so from parent tirms since their terms
are the best. Such borrowing does not involve the payment of inter-
est. Also, demand is less uncertain since the parent firms are com-
mitted to buving. The advantage to perent tirms of lending in this
way is that it enables them to work closely with vendor firms to
improve the quality of subcontracied components and to ensure
that delivery schedules are met. In the next section we shall say
more on this when we examine the technological relationship
between parent and vendor firms.

Table 6.10

Vendor Firms” Most Important Sources of Working Capital, by City
City (A) (B) ) (D) (E) (Fy  Total
Lahore 6 2 2 — — 1 11
Sheikhupura 5 2 1 — — — 8
Gujranwala 1 1 — — — — 2
Faisalabad 7 4 3 ! — 4 19
Total 19 9 6 1 — 5 40

Narer See table 6.9 for definitions of column heads,
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Subcontracting and Technology

Accounts of the Japanese subcontracting experience, and the more
recent studies of subcontracting in Taiwan and Korea, suggest that
this subcontracting as an industrial institution has plaved an impor-
tant role in technological mnovation. Broadly speaking, the process
of technological innovation can be thought to consist of three impor-
tant dimensions. One is the pereeived need for the innovation, a
perception that niay depend on the relative prices of capital and
labor and on current expectations regarding returns to the innova-
tion. The second is the nature of the engineering skills required for
innovating and whether these are casily accessible. The third is
whether capital markets function well and enable the financing of
innovation. Clearly, risks arc associated with all three dimensions
and together they may have a compound effect on the riskiness of
the innovation. Subcontracting arrangements may encourage tech-
nclogical innovation by allowing innovating parent firns to share
the risk with vendor firms by sharing their working capital. We
have already seen that many parent firms lend working capital to
vendor firms. At least in the case of one large parent firm (Millat
Tractors, a leading innovating firm to be discussed shortly) we
know that its vendors raise working capital with its assistance. In
return for this assistance, which mav imply a subsidv by the parent
tirm, vendors undertake to manufacture new components according,
to the parent firm’s design specifications.

[n the previous section we saw that 19 vendor firms reported
that parent firms are the most important source for working capital.
We also asked these firms about the number of innovated compo-
nents they had manutactured for parent firms in the previous three
years. The responses are recorded in table 6,11, 1t can be seen in the
table that vendor firms that have borrowing arrangements with
parent tirms carry out innovations more frequently than vendors
that do not have such arrangements. We shall now examine the
technological relationship between subcontracting firmis and com-
ment on the methods by which parent firms encourage vendor firms
to innovate. Parent firms need of course to explain component
design to vendor firms, but technical drawings are almost never
used for the purpose. Instead, the usual practice is to hand over the
prototype, which may have been imported or designed by a rival
firm, to the vendor with few requirements for modification. While
the comporient 15 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
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Table 6.11
Number of Innovated Components Manufactured by Vendors
in the Previous Three Years, by Whether or Not Parent Firms Lend
Working Capital

Total Four or
Vendors None  One Two  Three  More

Parent Firm Lends 19 5 3 4 4 3
Parent Firm Doces Not

Lend 11 6 4 ] — —_

parent firms. Once the newly manufactured component is deemed
satisfactory, such visits become rare.

Materials sclection, too, actively involves the parent firm with
the vendor, but this time threughout thei rclntionship, since the
quality of the material, as much as the vendor’s cruflsmnnship,
determines the life and quality of the component. As for equipment
selection, although parent firms rarely aet directly involved in it,
they thoroughly investigate vendors” tools and cquipment before
awarding contracts. Vendors having a wide range of machining
equipment have a greater chance of being selected. For vendor firms
that cast components, the range of dies and furnaces is also impor-
tant. Skills training, however, is not an arca in which vendors are
prepared to take responsibility. We observed only one parent firm
with an active program of training vendor firm workers in the skills
required to manufacture new components. This firm, Millat Trac-
tors, is exceptional and not really representative of the industry. The
tirm is an impozant component of the publicly owned Automobile
Corporation of Pakistan. Until 1972, when it was nationalized, it
imported Massey-Ferguson Tractors in- knocked-down condition
and assembled them in its plant in Lahore. It had a capacity of
assembling two to three thousand tractors every vear. In 1980 it
began a program of progressive domestic manufacturing. Starting
with a domestic content of 199, it increased the domestically pro-
duced components to 274 in 1981, 38% in 1982, and 55% in 1983.
This involved 160 components in 1980 and had gone up to 410 in
1983. The firm has a large department specializing in component
design, marketing, and supcervision of vendor operations. It orga-
nizes frequent conferences of vendors to resolve engineering and
financial problems. This firm is not included in our samgple 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 yet no such grouping exists formally. Infor-
mal exchanges, as mentioned carlier, are common but they do not
always work. Some tirm owners complained bitterly of severe com-
petition and the associated secreey “even among people who belong,
to the same lohar bradri”

“Tying” in Subcontracting

In our discussion of the relationship between parent and vendor
firms we saw that parent firms provide both credit for working
capital and tcchnological advice. We shall now examine whether
this relationship results in the vendor firm getting “tied” to the
parent firm in the sense that it is anable to perform similar wasks
for other firms in the industey. [f such tving is widespread, it would
be likely to effect the vendor firms” ability to use capital stock (ma-
chinery) intensively, and thus one of the benefits of subcontracting
would be lost.

Intable 6.12 we report parent-vendor tying arrangements. Only
nine vendors out of the 40 we interviewed reported tving. Tving is
a verbal pledge by the vendor to the parent firm that, for a specified
period, it will not perform similar work for another firm. Of the
nine firms that report tying, six sav that it takes place only when
the parent firm introduces, or actively participates, in the develop-
ment of a new component. In most cases such tving is onlv for one
producticn scason. Patents are nonesistent in the industry so that
rival firms can, and often do, enter the market the following vear
by copving, the newly developed models. Thus a “free-rider” prob-
fem exists for the industry and mav inhibit technological innovation
in it. Further evidence of tos problem is supplied by the response
from both parent and vendor firms that it is hard to police such
tying, and that it the price is right, vendor firms are quite likely to
make the innovated component available to rival firms, Howover,
it appears that such “copying” of innovations is subject to at least
one-year lag. Few parent firms, in any case, expect the innovation
to be kept hidden from rivals for more than a year. This, to some
extent, may explain why only small and gradual modifications are
made in the designs of agricultural machinery. The other side of
such loose tying arrangements is that vendor firms are relatively
free of the production constraints of any particular parent firm, and
thus can avoid excess capacity in their capital stock when business
is bad for one such firm.
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Table 6.12

Parent-Vendor Tying Arrangements, by City

City (A) (B) () (i (ii)
Lahore 11 3 2 I 1
Sheikhupura 8 2 ! ! —
Gujranwala 2 — — — —
Faisalabad 19 4 3 3 -
Total 0 Y 6 5 !
Note:  A: Total number of firms C: Number of irms reporting tying only
B: Number ot vendor tirms when new process introduced
reporting, tving, D: Duration of tying (i) 1 vear, (i) 2 vears,

Costs and Price Mark-up in Subcontracting

We have argued that an important advantage of subcontracting is
that parent firms can avoid excess capadity in the off-peak season
(as well as the organizational costs of abtaining and fulfilling con-
tracts), and thereby achieve lower production costs. However, a
carctul analvsis is required to determine whether, in fact, the cost
of producing similar components under subcontracting arrange-
ments ditfers from the costs to the firm of undertaking production
of all the components itselt. To carry out such an anelysis, detailed
data on the costs ot vendor firms, including the imputed value of
cquipment time used in the production process, should be collected
and compared with similar cost data tor firms that manufacture
their own components. Morcover, such comparisons will not in
themiselves be sutficient to establish the superiority or otherwise of
own preduction over subcontracting. There may be important exter-
nalities involved in own production that the previous analysis
igrores. For example, parent firms’ skilled workers and supervisory
labor may become thinly spread, causing inefficiencies. Also, the
shop fioor may become so cluttered and congested that work flow
is seriously hampered and costs escalate. Al these reasons would
also make subcontracting attractive.

We do not have the detailed data needed to examine the cost
advantage of subcontracting as discussed above, We do, however,
have information on pricing decisions in subcontracting that indicates
the relative bargaining strengths of parent and vendor firms in arriv-
ing at contracted component prices, and will therefore shed some
light on the decision to subcontract.
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In table 6.13 we report firms’ responses to our questions regard-
ing their pcrccptmn of the adequacy of prices they receive or pay
for the subcontracted components. After discussions with them, we
defined prices to be adequate if they were 15-209% above the cost
of manufacturing components, too high if they were 20-3C% above
costs, and too low if they were 10-15% above costs. Thirty out of
the 40 firms we interviewed replied that prices paid by parent firms
were adoquatc while 10 felt that prices were too low. On the other
hand, 18 parent firms out of 31 interviewed replied they theught
that the prices they paid were ade Nuate, w hile 13 thought they were
too high. Thus, more vendor firms (7570 believed that prices are
adequate than did parent firms (385 We interpret this to imply
that vendor firms are more trequent!y satisfied with subcontracted
component prices than are parent niviz, wwho mav Jocl that they are
driven to this arrangement by the high organizational costs of
undertaking production themsclves,

An alternative view ot pricing, in subcontracting is presented
in table o 44 Here we record the response of vendor firms to our
question, Are the prices vou receive tor the subcontracted compo-
nents higher, the same, or lower than what vou would receive with-
out subcontracting Ges by transacting in the market for compo-
nents)? The corresponding question to the parent firm was, Are the
prices vou pav tor subcontracting components higher, the same, or
lower than the imputed value of components had vou manufac-
tured them vourselt? A majority (7000 of vendor firms reported
that subcontracting prices were cither adequate or higher, while a
majority (8777) ot parent tirms believed that subcontracting prices
were the same or lower, Vendors reporting, that prices were lower
under subcontracting were, in most cases, those that had a “tying”
relationship with parent firms. As we have just seen, such tying is
not very widespread. The conclusion that we draw from this evi-
dence is that, by and large, vendor and parent firms are better off
under subcontracting, since both feel that they could do no better
under alternative arrangements.,

Contract Enforcement

Success in subcontracting for the parent firm depends on ensuring
that product specitications and delivery schedules are met by ven-
dor firms. This is determined, in part, by the material and moral
incentives for fulfilling contracts, such as goodwill in the industry,
prompt pavment on delivery, and advance payvments on orders.
Equally important are the penalties associated with nonfulfillment.
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Table 6.13
Price-Cost Perceptions of Parent and Vendor Firms
(A) (B) (O) Total Firms
Vendor Firms - A (7R%) 100 (25¢47) 40
Parent Firms 13 (42¢0) 18 (584) o 31
Note: Az Prices too high (200 -30% above Cr Prices too low (108 =154 above
Conts) Costa).

B: Prices adequate (1315 200 above

costs)

In this regard we attempted to examine the legality of contracts
in the course of the survey. We came across only one parent firm
(Millat Tractors, already discussed) that had anvthing resembling a
written contract with vendors, Fven this was quite informal. The
“contract” was o letter from the parent firm indicating the number
of components to be supphied; there was nothing on delivery sched-
ules and component specitications. Verbal contracts, of course, exist
and are taken very seriously since, in 1 small business, goodwill
and reputation are very important. Besides, as we Bave seen carlier,
vendor and parent firms belong 1o the same lohar bradri. This is
also important in contract fulfithment. informal escape clauses exist
and do come into effect when the circnmstances leading to nonful-
fillment are obvicus--illness, or death, or bottlenecks in the supply
of essential raw materials. When this happens, no legal machinery
is activated. The parent firm knows of the circumstances, since
personal supervision ersares close contact with vendor firms, and
makes appropriate arrangements depending on whether or not it
believes in the vendor’s yood faith. Only two parent firms in our
sample reported breach of the verbal contract: the vendor firms in
question had absconded with advance payments on components.
In both cases the firms were new to the locality.

Table 6.14
Price Perceptions of Vendor Firms Compared to Market Prices and of
Parent Firms Compared to Own Manufacture
Higher Same Lower Total Firms

Vendor Firms 4 (10%) 24 (60) 12 (30%) A0
Parent Firms 4 (13%) I8 (387%) 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 lend credit
and provide technical know-how to their vendors are more likely
to suceeed in contract enforcement than others. We grouped firms
according to whether they provided such assistance and report their
responses regarding contract fulfillment in table 6,15,

On the vendors’ side, the story of subcontracting is relatively
more straightforward. We came across no cases where a contract
was broken prematurely. The main issue, from the vendors’ per-
spective, is the parent firms” pavment schedules. Vendor firms
reporting, tying arrangenients are, in general, more satisfied than
others regarding pavment schedules. In Faisalabad two vendors
reported that they had stopped working for parent firms because
of exceptional delavs (six months in one case and four months in
the other) in pavients on delivered components.

Unrecognized “tederations” ot agricultural machinery manu-
facturers—unrecognized by the government, that is—esist in all
towns that we visited. Membership is open to both vendor and
parent firms. However, separate groupings of vendor firms do not
exist. All the vendors we interviewed expressed a keen desire to
form such groups in order to exchange technical information and
cooperate financially. A ccmmon perception is that such groups
could ensure better working relations with parent firms particularly
with regards to pavment schedules. Vendors are unanimous that
this is one arca where the government 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 (1975) report that large and small
firms can coexist because they are producing a homogenous prod-
uct. This view of the industry implies that there are no seale-related
barriers to entry. The existence of widespread subcontracting ar-
rangements that we have observed suggests, however, that there is
process (or component) specialization rather than product homoge-
neity in the industry. This is consistent with Adam Smith’s view
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Table 6.15

Contract Fulfillment for Parent Firms Providing Assistance

(A) (B) Q) (D)
(1) (ii) () ) () (i) (iii)
Assisting Firms 13 10 3 11 2 2 7 4
Other Parents 18 12 t 13 5 5 1o 3
Note:  A: Number of firms o Specitication schedules
B Delivery schedules (1) satistactory, (1) satistactory, (i) unsatistactory
(i) unsatistactory D Average contract daration

(0 15 vears, (i) 3-8 years,
(i) 8 vears or more,

that with expansion in the size of the market, process specialization
(division of labor) follows. In a growing industry that does not
require a continuous production process, large firms find it attrac-
tive to subcontract processes (or components) to small firms.

Subcontracting is also the solution implied in the classic paper
by Coase (1937) on the nature of the firm. He examines the factors
that discourage firms from verticallv integrating until the entire
production process is carried out under one organization. In the
context ot our discussion, when the net benefits of contracting in
additional services to carry out production under one firm organiza-
tion become negative, subcontracting takes place. Thus we agree
with Aftab and Rahim (1983) that process specialization, which sub-
contracting enables, is a more satisfactory explanation for the coex-
istence of small and large firms in the industry than the alternative
explanation grounded in the absence of scale cconomies, as stg-
gested by Child and Keneda.

In our discussion of subcontracting arrangements we have
focused on the interlinkages and complementaritios that exist
between the small vendor firms and the large parent firms. These
interlinkages operate: primarilv in the credit market and in the
exchange of technical know-how. The main complementarity, of
course, is in the area of process or skill specialization. All of these are
important but in many wavs the most important linkage is the one
forged in the eredit market. Itis quite certain that many of the vendor
firms would be unable to continue operations, given that the credit
markei functions so poorly, without the credit arrangements with
their parent firms. The advantage to parent firms, of course, is that it
cnables them to contract out 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. Subcontracting arrangements, therefore, enable
small and large firms to coexist in the industrialization strategies of
developing countries. Seen in this light, the debate about small and
large firms as competing strategivs for industrialization ignores
important dimensions of the underlying issuces.

The interlinkages in subcontracting arrangements imply that
parent and vendor firms must be located within casy reach of one
another. Historically, vendor tirms in the enginecering industry were
located near supplies of bulky raw material to avoid transportation
costs. This resulted in the concentration of such firms in specific
locations where they could exchange engineering skills and infor-
mation on input prices and sources of comand for their output. The
pattern helps to explain why small specialized industrial towns
like Daska and Mianchannu in Pakistan contiaue to grow.

One adverse eftect of complementarities between vendor and
parent firms is that they mav cesult in “tving” and thus may inhibit
the diffusion of innovations. There are at least three ways in which
a carefully devised povernment policy may help here. One s to
introduce, and vigorousiy police, a patent svstem. Another is to
make more capital available to vendors from sources other than
parent firms to avoid the creation of monopolies. Third, programs
can be initiated that encourage research and development by
selected vendor firms through financial and technical assistance.
This should be followed up with frequent conventions of parent
and vendor firms to exchange innovated processes (as was common
in Japanese subcontracting in the first half ot this century).

We have argued that subcontracting forges important intrasec-
toral linkages, thus enabling demand and investment expansion to
have maximum multiplier effects. For this to happen it is important
the expansion in demand Likes place for goods that domestic engi-
neering skills are capable ot manufacturing. Thus, an import policy
that makes combine harvesters cheaply available on the domestic
market will result in much ot the domestic engineering industry,
and the subcontracting links that it forges, being bypassed.

Finally, the benefits of subcontracting must not be the only
consideration i promoting import substitution. The success of
Pakistan Automobite Corporation in promoting subcontracting in
the manufacture of cars, trucks, and tractors must not be allowed
to detract from a careful analysis of the import-substituted vehicles;
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international competitiveness. For the Indian case, Watanabe (1974)
has catalogued in detail the 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
investment decisions, the performance of the rest of the cconomy,
and the workings of finandial institutions. However, there are other,
endogenous factors over which firms do have control, such as the
entreprencurial ability to seize profitable opportunities, managers’
organizational abilities, and workers” willingness to learn new skils,
In this chapter we analyze the importance of some of these factors in
explaining growth in the farm machine industry.

The chapter is divided into two parts. In the first, the industry’s
growth is measured both in terms of existing firms’ expansion in
operations and of new firms entering it. Such entry is described in
the first section of this part in relation to the major phases of teclino-
logical change in agriculture. We find that growth and product spe-
cialization in the farm machinery industry are closely related to the
demand pattern generated 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 the average growth performance in the
industry to be very impressive. On average, firm size has increased
nearly four times, with the annual growth rate being about 46%. Our
analysis in the following scetion 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
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technologies are found to grow faster which suggests that such firms
may generate large investment surpluses. Among the exogenous fac-
tors contributing to growth are: technological change, migration, raw
material availability, and linkages with the rest of the cconomy, lmpor-
tantly, a stable political cnvironment is found to plav a subtie but
imporant role in promoting growth,

In the second part of this chapter we reproduce detailed inter-
views with two tirms m o the industre: These will enable the reader
to share more directlv the firms” struggles and important turning
points, with the entreprencurs pereeptions ot the economic climate
affecting growth. The interviews will also shed a more vivid light
on many issues discussed previoushy in abstract terms,

Firm and Industry Growth Factors

Firm Entry

The oldest tirm in our sample was established in 1945 in Daska.
From that date until 1952 there are 38 vears, which we have divided
into cight time periods of tive vears cach (exeept the last one, which
is o three vears,

Fhe comulative entry o tirms into the mdustry by time periods
in cach product group owiven in table 7.0 Onlv 15 firms were
established by 1959 O these, five produced mainly tubewells and
) mainly suvarcane crushers and chatt cutters. The other three
items, threshers, trollevs, and tractor attachments, were not being,
manufactured at all.

Some of the reasons tor this carly demand tor tubewells are as
tollows. First, the existing canal svstem was insufticient to provide
adequate water tor the new Green Revolution technology in agricul-
ture that had greathy increased the demand tor regular irrigation.
Secondly, waterlogging as a result of nearly half a century's canal
irrigation in sandy, porous, soils had begun to aftect vast tracts of
land and was leading to o demand for tubewells for drainage. Chaff
cutters and sugarcane crushers, on the other hand, have alwavs
been in demand as a result of Pakistan’s mived farming practices,
which incInde both crop cultivation and animal husbandry.

Thirty tirms in our sample reported that they had begun opera-
tions by the end of the 1960s. Of these 1) were in the tubewell
group, three i the thresher group, two were manufacturing trol-
leys, one ploughs and drills, and 14 were in the sugarcane crusher-
chall cutter group. Firms manufacturing threshers, trollevs, and



w2
w

Growth 1

Table 7.1
Cumulative Establishment of Firms in Each Product Group
over Time Periods, 1945-1982

Product Groups

Sugarcane

Crushers &
Time Ploughs Chatf Total
Periods  Tubewells  Threshers Trollevs & Drills Cutters Firms
194519 2 — — e 2 4
195()-54 4 — — — 7 11
1955-59 5 — — —_ 10 15
1960-64 8 2 2 1 14 27
1965-69 10 3 2 1 14 30
1970-74 14 7 3 4 15 43
1975-7Y9 22 28 8 13 18 92
1980-82 25 16 14 16 18 119

drills and ploughs entered the 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 transportation and on-farm processing cquipment.
Meanwhile demand tor tubewells continued to grow, providing
opportunities for new tirms. This pattern continued to be reinforced
so that, by the end of the 1970s, 92 tirms in our sample were in
business—a threetold increase over the previous decade.

By the mid-1970s, agricuitural output was nearly double that
of the previo sades At the the samwe time, migration of Pakistani
workers to the Middle East had started to affect rural areas, result-
ing in shortages of labor at peak periods, particularly at harvest.
Conditions tor using mechanical threshers were ideal and the light
engineering sector responded quicklv. As can be seen in table 7.1,
there was a rapid increase in thresher manufacturing firms during
this period. OFf course, an official policy to subsidize the import or
tractors (vshich provide threshers” driving power) was crucial in
bringing ubout the so-called thresher revolution.

It appears that barriers to entry, through licensing schemes 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 some of the exogenous factors and
policies that may have contributed to it.
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Growth in Capital Stock

We may use two measures to deseribe the industry’s growth:
increase in the number of workers employed, and increase in capital
stock. We use the Tatter imeasure in part because, as was discussed
in chapter 4, we have fairly reliable measures of firm's ca pital stock
and its history. Pereentage growth in firm'’s capital stock is given as

oo KK
t ”[\"/ 1

< 100

where K, and K, | are, respectively, the current and previous period
average capital stocks of the firms, This measure enables us to com-
menton the trends in the growth of capital stock of firms in each
product group for the cight periods between 1945 and 1982, Percent-
age growth rates for selected firms are reported in table 7.2,

Capital stock grew rapidly in the carly 19305 because Muslim
entreprencurs from the Indian Punjab were establishing their firms.
Growth peaked again the mid-1960s and again the mid-1970s, The
average capitai stocks of both small as well as large firms have been
growing steadily, with small tirms showing greater variation in
growth than large ones. The sharpest increases in capital stocks are
for the latecomers, namely, firms manufacturing trolleys, and drills
and ploughs. Their growth rates peaked in the mid-to-late 1970s.
By the carly 1980« it appeared that the capital stock growth rates
of all products groups had slowed down.

We now proceed to examine some of the tactors cndogenous
to the firm that explain growth. To do this we define two measures
of firm’s growth. One is firm’s srowth over its lifetime, measured
as change in the value of its capital stock from the date of its estab-
lishment until 1982, The other is the firm'’s average annual growth
rate. The average values for these two measures over the entire
sample are reported in table 7.3,

As the evidence shows, the firms’ growth performance has
been impressive. In order to identify the endogenous factors con-
tributing to the firm’s growth, we regressed the annual growth rate
on firm characteristics such as product specialization, location,
entreprencur’s bradri, firm’s age, firnv's ability to borrow, firm size
in terms of employment, technology used by the tirm, and initial
value of capital stock. The results are reported in table 7.4,

We find that location does not influence firm growth. Product
specialization, however, does. Firms manufacturing  sugarcane
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Table 7.2
Percentage Growth of Firnv's Capital Stock (Mean Values) over Previous Five-Year
Period, by Selected Firm Features

1950-54 T955-59 10n0-64 1965-69 1970-74 1975-79 1980-82

All Firms 467.7 48.098 12023 25,12 1380|5488 3548
Tubewell Firms Me.7d REAN 4786 19.95 57.54 32 36 19.20
Thresher Firms — — — 19498 85111 64505 63.09
Trolley Firms —- —_ — 77.62  309.03  204.17 7244
Drill & Plough

Firms — — — 575.44 2399 4791  6l.66

Sugarcane Crusher
& Chaff Cutter

Firms 11220  269.75 692 169.82 58.88 3.02 —
Small Firms (up to

10 Workers) 309.03 30.90 61.65 2344 12589 288.41 5129
Large Firms 87.13 93.33  223.82 26,30 14791 52.48 3.16

crushers and chaff cutters grew at a considerably higher rate com-
pared to other firms. Both lohar bradri and firm size (in employ-
ment terins) were found to be significant in regressions in which
firm age and original capital stock size were not included. With
their inclusion, however, both these variables turn out to be insignif-
icant. Not surprisingly, firms that are successtul in borrowing in the
modern-sector capital markets grow at a higher rate than others.
Firms that start with relatively higher capital stocks grow at a much
lower rate than other firms. The same is found to be true of firms
that have been in business longer. We also tried dummy variables
for firms established at the height of the Green Revolution in the
carly 1970s and those established after the military coup in 1977;
U purpose was to capture investment incentives due to, respec-
tively, expectations tor demand expansion and security of invest-

Table 7.3

Percentage Growth Rates of Firms

Standard Number of Firms
Mcean  Deviation  Reporting No Growth
I 5

Growth over Firm'’s Life 407 1,311 23
Firm Growth per Year 46 154 20


http:Usine.ss

136 Entreprencurs and Markets in Early Industrialization

Table 7.4
Factors Influencing Firm's Growth: Ordinarv Least-Squares
(dependent variable: firm's annual growth rate)

Coelticient  Standard

Value Error
Consiant 2.743 0.628°
LOCATION DV
Gujranwala-Sialkot 0.173 0.927
Faisalabad -0.577 0.505
Multan -0.018 .483
Lahore -0.418 .429
Mianchannu —(0.380 0.572
PRODUCT GROUP DV
Tubewells 0.648 0.468
Trolleys 0.459 0.413
Drills & Ploughs 1.564 0.367
Sugarcane crushers & Chaff cutters 1.954 0.877"
Lohar Entreprenctrs ~-0.043 0.246
Large Firms (Emploving More Than 10 Workers)  -0.101 0.291
Firms Sucesstully Borrowing from Banks 0.463 0.920"
'roportion ot Original to Total Capital Stock -2.791 0.319
Firm Ape ~-0.087 0.149°
Capital-Labor Ratio 0.00022 0.00012°
R- 0.539
I value 8.011

Note: Superscripts a, b, and ¢ tmply signiticance at 1000, 3%, and 19 levels, respuc-
tively; DV sipnifies “dummy variable.”

ment (after Prime Minister Zulfikar Ali Bhutto'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 performance. (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 carly stages of technological change, demand
was created primarily for dicsel engines and pump sets, to provide
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regular irrigation for the new-vield varietals that used chemical
fertilizer. This demand continued for about 15 vears, allowing firms
to experiment with production methods and small firms, especially,
to find a niche in the industry. In recent vears this demand has
declined, partly on account of rural clectrification, which has
resulted in many tarmers switching over to electric motors. This
technology s considerably more capital-intensive, so that many
firms have had to scale down their operations or turn to other
products. The increased agricultural production accompanying
technological change has also caused shortages of labor at peak
periods. This had brought about the mechanization of ploughing
and threshing activities and hence a new range of agricultural
machinery has come into demand. Entrepreneurs are generally of
the view that demand induced by farm mechanization is likely to
continue growing,.

Another related aspect is the migration of Pakistani workers to
the Middle East. (Since 1975 nearly 2.5 million Pakistani workers
have migrated abroad, mainly to the Middle East.) This, on the one
hand, has resulted in shortages of labor in the rural arcas and, on
the other, in remittances from the migrants that have enabled farm-
ers to switch over to mechanized cultivation, so that further demand
for agricultural machinery has been created.

According to Child and Kaneda (1975), a major constraint on
the industry’s growth is that raw material is not reliably available.
This appears to have changed now. The raw material used in the
industry consists primarily of pig iron, steels of various strengths
(in the form ot mild steel plates), angle iron, rods, ball bearings,
and nuts and bolts. Pig iron is used for casting parts and is impor-
tant for firms manufacturing tubewell machinery, fodder cutters,
and sugarcane crushers, It is combined in various proportions,
depending on the part to be cast, with scrap purchased from the
ship-breaking industry in Karachi. Until recently pig iron was
imported in large quantities. With the commissioning of Pakistan
Steel Mill, however, reliance on imports has decreased. Most of the
entrepreneurs were guite enthusiastic about the guality of pig iron
produced by the mill and described it as “soft” and casy to machine,

Raw material is, in most cases, adequately available in the
tov s where firms are located, although Lahore is the main market.
There is no restriction on the minimum' juantities purchased. Vari-
ous arrangements regarding payment exist depending on the rela-
tionship between entrepreneurs and sellers. The usual practice is to
pay up to half the price at the time of purchase and the remaining
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half within a period of up to onc inonin As we sew in onr discus-
sion of capital markets, this arrangement is important given that
supplies of working capital are inadequate. Thus the innovative
arrangements in the raw material market appear to have smoothed
out some of the problems that mav have retarded growth carlier.

The nature of the political and administrative regime has an
important bearing on the investment climate. Under the Bhutto gov-
ernment, trom 1971 to 1977, there was a pervasive rhetoric of nation-
alization that encompassed even the very small firms. The grain
trade was nationalized, which made the rhetorie all the more eredi-
ble and resulted in insecurity and stagnation of investment. In the
regression analvsis of the previous section we attempted o examine
the impact of political regime on investment by ingroducing dummy
variables, These were statistically insigniticant. However, the rela-
tionship between polities and investment 1< a subtle one, and may
not be captured by simiple regression procedures, Furthe more, it is
likely that there would have been much more investment had the
political climate been more encouraging. Indeed, the regime’s land
reform rhetoric mav even have strengthened the trend to mecha-
nize, with manv landowners claiming land trom their tenants to
increase their selt-cultivated area with the help of tractors.

Ancimportant teature o the agricaltural machinery industry is
its linkages with the rest ot the economy, particularly the a;,llull-
tural sector. The two most impaortant lmka%cr‘ are through the labor
and product markets. Increasing farm mechanization: generates
demand for labor to maintain and service farm machinery. We saw
in chapter 3 that lohar bradri workers in rural areas traditionally
have manutactured and serviced the usual simple farm implements,
acquiring skills related to the new sophisticated machinery through
employment in tirms manufacturing it. In this manner the industry
receives a regular tlow of seniiskilled workers who upgrade their
skills and then return to rural arcas to service the new farm machin-
ery. The other linkage 1s that, with increasing tarm mechanization,
prowth in agriculture results in the growth of the farm machinery
manufacturing industry. The close interaction between farmers and
manufacturers ensares that machine designs are both in keeping
with iocal enginecring capabilities and economically feasible, In this
sense their interaction is a good example of institational arrange-
ments that result in “appropriate” technology. These two linkages
may have contributed importantly in bringing about technological
change and growth in both agriculture and the agricultural machin-
ery industry.
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Throughout our discussion of the structural impact on produc-
tivity performance in the industry we have emphasized the impor-
tance of location. In our regression analysis of factors influencing
firms” growth, hewever, the dummy variable for towns are found
to be statistically insignificant. Yet in conversations with firm own-
ers and/or managers and other knowledgeable people, location was
always pointed out as being important. This suggests that location
may indeed matter but in indirect and subtle ways. Take, tor
instanee, the development of the industry in Mianchannu. In the
carly 19505 there was only one firm located there, and it manufac-
tured very simple implements. A series of events resulted in the
tirm expanding its operations to manufacture sophisticated machin-
ery. This involved training workers, acquiring management skills,
raising capital, and coming to grivs with new and unforeseen tech-
nological problems almost single-handedly in a town with no engi-
neering base. The entreprencurial talent of the firm's owner was
stretched to ats limit Gin the nest section we reproduce a detailed
interview with hitn). Through persistence and a remarkable ability
to work hard over long periods, the firm overcame these hurdles.
In 1982, Mianchannu boasted more than 30 medium-to-large firms,
all of which trace their antecedents back to this firm.

These developments are reflected in the range of machinery
manutactured to suite the region’s farming, requirements. The town
has a large skilled labor force that it now exports to Faisalabad,
Multan, and other cities where the industry is making a bepinning,.
[t is quite likely that the original entreprencur would have suc-
ceeded anvwhere. However, there were special features of Mian-
channu that contributed to his success. It is located in the center of
a proiperous agricultural district with large farms, which ensured
demand. Its importance as a grain market implied that investment
funds could be arranged. Its cefficient administration and excellent
road and rail network facilitated deliveries of raw material and
transportation of finished machinery. Importantly, a steady flow of
semiskilled lohar workers who could commute fron surrounding
rural areas provided a source of relatively cheap labor eager to learn
the new skills and then return to the village to service the new farm
machinery. All of these location factors contributed to industry
growth and Mianchannu’s reputation as a center of excellence in
that industry.
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Two Case Studies in Growth

In this section we present detailed interviews with two firm owners,
one in Daska and the other in Mianchannu. The firm in Daska is
small. In the interview with its owner we have attempted to capture
an_entreprencur’s concerns and struggles during the process of
growth. Details regarding production and employment arrange-
ments are retained so that the reader can experience directly many
of the issues that we analvzed formally in the previous chapters.
The second interview, with the Mianchannu firm, reveals o success
story=-the growth path ot a tirm which has come to be regarded as
aleaderin the industry. The thrust of the second interview is toward
an attempt to identity the exogenous and endogenous factors that
have contributed te the firm's success,

Munawar Industries
Fhe occner, Muanacear, 15 41 years ot aee and has been educated through
matricilation feoel.

Q. When was vour tirm established?

M. Towas established in 1970, but | started work in 1968 at United
Smith. That tirm also made agricultural implements. In fact,
at United Smith we were the founders of this industry in
Daska.

Q. Did you make diesel engines?
M.L Yes, but we later gave that up and started making other imple-

ments and spare parts for tractors because of the changing
demand in the country.

Q. Why did you choose this location? Why Daska and why this
locality [the ring road|?
M.L Daska is the largest agricultural tehsif (county) in Sialkot Dis-
trict. Also tractors are in widespread use on farms nere.
Besides, my family has lived here for generations. The advan-
tage ot being located on [the ring road| is that farmers hesitate
to go into the city because they are not very good drivers and
usually do not have complete papers [for their tractors]. Also,
they would rather get their work done on the outskirts of the
city and avoid city hassles. The market has now developed on
[the ringl. My previous emplover, United Smith, which is in
the city, would also like to shift here. [He explains Hat he s the
sole owner of the firm, which is not registered. Among his reasons
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for not registering it are the following:] For instance an inspector
would come every 1) davs or so to cheek it we have pails of
sand or other types of fire extinguishers and he will also check
for other things—thev would compare us with the satety stan-
dards of larger tirms.

Are yvou a local ot this area or a refugee?

We belong to Pasrur fefisil [the neighboring sub-division] but
have lived here 20 vears. Not many people here belong to
Daska—nearly all have migrated trom surrounding villages.
Why did Daska become the important center for this industry?
Why not Wazirabad or Siatkot or anv other city?

The name “Daska” itself explains this to some extent, It origi-
nates from daskolia, that is, the five cities Sialkot, Gujranwala,
Wazirabad. Pasrur, and Narowal are all at a distance of 10 kok
fabout I8 miles] from hered It is ¢ very central location.

You mentioned that United Smith was vour first firm. Were
vou also the sole owner there?

No, it was a partnership. I was the manager, and the other
partv had contributed the capital.

What was vour share?

Twenty pereent of the protit.

Do vou come from an agricultural background?

No, but ever since T started working in this industry 1 have
visited farms to test the products out in the tield and get farm-
ers’ opinions.

Have anv of vour lamily been or are they presently agricultur-
alists?

N, our tamily belongs to the lohar bradri and | have inherited
this occupation—myv father and grandfather were also black-
smiths . ..

How lony have vou been in this business?

I have been learning this skill since 1958, « became o skilled
worker in one vear—so that I have now spent nearly 22 years
in the industry .

Have any of vour family members migrated abroad?
Yes, my vounger brother.

What country?
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Kuwait.
What does he do there?

He did his master’s in business administration but couldn’t
get ajob here. He worked with us for a while, got frustrated
and went to Kuwait. He is a storekeeper in a company there.

Doces he send money?

Yes—he sends his wife Rs 100072000 per month, he's been
there only a vear and savs he'll bring money with hin when
he comes back.

I am asking because | wanted to know whether such remit-
tances are being invested in business.

No, these people have no sense-—when they come back from
abroad they bring tape recorders, televisions, air condition-
ers—or else contribute to the price of land, bricks, and cement
going up—but don’t invest one paisi in business.

What is the total value of the machinery vou have?
About Rs 40,000,
And the building?

This is rented. We have bought land and hope to build within
six months to a vear.

What is the rent?

Ks 200 per month. We got it in good times! Also, the landlords
have two tractors, so we help cach other.

Do vou have any raw material in stock?

No, we have some completed machines in stock.

How many?

One or two as samples. One is a thresher which was made for
an exhibition and received a President’s Award., And another
thresher was made on an order from Saudi Arabia, for a selt-
drive machine that would not have to be attached to a tractor
I'made the design myself—and used a Chinese engine.

What would be the value of these two threshers?

About Rs 36,000,

How many threshers did you make last year?

About 20.



Growth 143

Q. In the 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 you make on order?
M. 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 buvs the old-type threshers anymore. In fact, we sold
some as scrap last vear. It uses more horsepower and s less
productive. The old type does 12 mounds [of wheat] per hour,
the 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.I. Four. They are paid Rs 430-500 per month.

Q. That would be vour semiskilled labor. What about skilled?
M.L. They are skilled. We trained them ourselves . ..

Q. And unskilled labor?

M.L. Don’t have any. We have two apprentices. Give them about
Rs 100 per month. They are young |untortunate| boys who
have not been able to get an education.

Q. So that in all there are four semiskilled and two apprentices.
M. Yes, I'm the eldest.
Q.  What do the others do?

M.L. They supervise the workers. Tonly give them the designs and
do the overall management. They are trained mechanics.

Q. Do you give the na share of the profits or do they get a salary?

M.I. We are a joint family—I give them about Rs 100 pocket money.

Q. s that all?

M.L 1 bear all their families expenses, we live together.

Q. And you have a third relative—is he a nephew?

M.I. He is also my real brother, he's not well at the moment. He is
an electrician.

Q. How long have your apprentices been with you?
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They change after about a vear. When they ask tor more pay-
ment, we pet new boys,

So obviously a labor union is out of the question? And you
wouldn’t waste any time due to strikes.

Y-

L you have any contact with the Agricultural Machinery
Division of the Agriculture Department whose representatives
are here accampanying me in this interview?

We should have, but we don't.

Why do vou feel vou should?

Because they have been formally trained and educated in this
tield and should be able to help us and advise us in machine
design. But that doesn’t happen, probably because they don't
have a regular office here——after all if they come for two or
three hours thev can’t come to all the firms.

Is it that they go only to larger firms?

No, that is not it.

Speak plainly. Thev wor't mind.

No—no--we will be happy to receive them whenever they
come. For instance the new reaper they have designed—do
vou like i2 We saw it in Muirdke and liked it—and there is a
sreat demand for it In fact we had requested them to give us
the design.

Do vou get loans from the ADB fApriculture Development
Bank]?

Only farmers get loans from them here in Daska. We learned
thata firm got a loan from them in Gujranwala, so we presume
loans are available for industry also.

What would vou use the Toan for?

To buy raw material. It costs less to buy in bulk. And it would
be casier to maintain standards.

Are there any machines vou would like to make but you can-
not due to nonavailability of credit?

We would like to make a reaper. Every farmer who comes to
us asks tor the reaper,

Why?
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M.I. Rural labor is either migrating abroad or to the cities and so
there are not enough men to work on farms during the wheat
harvest. The government keeps saving we should become self-
sufficient in food and we should start exporting, but in fact
we cannot even handle the present level of output.

Q. Arc the farmers tinding it difficiit because they cannot get
labor at all or is it because labor demands high wages?

M.L There are two aspects. Qutput is increasing and there is a
shortage of seasonal labor. No man with a regular job wants
to go to work on the farm for just 15 davs or a month,

Q. If any of yvour workers wanted (o take leave during the har-
vesting season to work in the fields, would vou let him?

ML Very reluctantly, because that is our busy seeson too. In any
case they have become delicate sitting under tans and would
rather not do strenuous work like cutting wheat in the heat of
Mav!

Q. s arcaper good tor rice toa?

ML Yes, but the real ~dvantage is for wheat.

Q. Rice planting by hand 15 a0 very tedious job, Isn't there a
demand tor nce-planting machines?

M.L Yes—there is a need for it, but the imported machines have
never been successtul,

Q.  Why?

M.L Mainly because in the countries where these machines are
used the land has been properly leveled, whereas our land is
not level and so it is casier to plant by hand.

Q. So there has to be o demand tor Land levelers first,

M.l Yes.

Q. How many days in a vear are wasted due to electricity shut-
downs?

M.L "The last two vears have been all right. Before that we wasted
quite a few days. Now thev shut down on Sundays, when we
are also closed.

Q. Now ['would like to ask a fow questions from one of your
apprentices.

M.I. There is one who first learnt his skill here and . ..

Q. Tdlike to talk to someone who has come from some other job.
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M.L. Yes, there is a young boy . . .

interview with Apprentice Mohammed Rafique.

Q.  How old are vou?
M.R. About 13 vears old.
Q. How long have vou been working here?

M.R. Aboul tswwo months.

Q. What do vou do?

M.R. Welding,

Q. How much are vou paid?
M.R. Around Rs 100.

Q. What did vou do before vou came here?

M.R. Also worked as a welder, in a place about half a mile from
here.

Q. Is this job more skilled compared to the previous one?

M.R. This one requires more skill,

ANOTHER WORKER  Didn’t they make grills there?

M.R. Yes.

THE OTHER WORKER  Threshers and agricultural machinery are
more complicated, more work is involved as compared to mak-
irig iron grills.

Q. If you wanted to leave this job and work elsewhere, what
sort of work would vou do?

M.R. After I've learned welding here?

Q.  Yes.

M.R. I'would work as a welder.

Q. How far would you go?

M.R. T could find work anywhere in Daska.

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.

[f 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 mysclt.

Ghazi Industries
Location: Mianchannu

Ghazi Industries is a leading large-scale firm in the industry. We spoke
to the managing divector in fis air-conditioned office. He began by narrat-
iy the story of his firm

Gl
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G.L
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Our clders migrated from India and set up a small workshop
here. They were mainly carpenters but here they concentrated
on working with iron fas blacksmiths]. They used to supply
small parts of agricultural machinery to the distriet 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 of three implements cach—a bullock-drawn
plough, a leveler and a rice sheller-—and supply them to the
union coundils.” He gave an order of 10 sets and offered to
give advance payment for five. So that is how they started
production-—with that advance for five sets. Since they were
used to working hard, the 10 sets were completed quickly and
worked very successfully. After that we made around 100 sets
for the union council.

Where was this first workshop located?

Very near—where we store the wood now,

How many workers did your family employ at that time?
My elder brother, my father, another relative, and they also
had once hired laborer. We got the initial encouragement when
the first order was placed. For those 100 sets for the union
councils we received a profit of Rs 2007500 for each set, which
was good in those days. Then we invested in the manufacture
of other bullock-drawn implements—wheat nd rice drills to
begin with. In 1963 we made the thresher—its price was fixed
at Rs 2,500.

So your main break came in 1963 when you started a new
phase.

A totally new phase.

What year was this workshop first started?
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1960. When they came onto iron work and agricultural imple-
ments.

In 1963 how many other implements were you making when
you started making the thresher?

All bullock-drawn  implements—the  “Pakistani plough,”
wheat drill, rice drill, “bar 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.
How were these implements sold?

Some implements were bought by the Agriculture Department
and introduced to farmers and some were bought directly by
farmers. We did not have a showroom. In 1963 when we made
a thresher—we fixed its price ot Rs 2,500—we used our own
sources of finance, and it was verv successtul. 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 hundred cach year. Last
year we made 300. Our capacity allows 500 threshers to be
manufactured cach year.

When vou invested for the first time in threshers was it all
with vour own finances?

We used to ask the customer for a 50% advance.
What is the source of finance now?

since we work on a large scale we get bank loans.
What about the Agricultural Development Bank?

The ADB gives loans to farmers and landlords. They give loans
against land, in the form of supply orders to manufacturers of
agricultural machinery. When farms receive the machinery,
payment is made directly to manufacturers. This is to make
sure that the loan is used to purchase machinery and is not
wasted.

Do you feel that if you had had technical education it would
have been better for the firm?

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 shortage of manpower and my elder
brothers could not be sent away 1o study. I being younger was
able to get an education, but was not properly guided about
subjects—we didn’t have science classes in schools and 1 did
my matric in arts subjects.
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What about the next generation?

We would like them to specialize in engineering or business,
take up a specific line instead of a generat arts education.
Why would vou emphasize engineering?

Because it would beconwe casier for us [in the firm|-—we [now]
have to consult engineers to understand complicated draw-
ings—we would be able to develop o machine in weeks that
presently takes us months if we could comprehend engineer-
ing drawings.

Considering the rapid expansion vour firm is experiencing the
day is not far when vour research and developraent section—
which vou mentioned—will become a very important part of
vour firm.

We are trving to get o qualified engineer to work with us until
one of our own relatives gets trained as an engineer.

Will vou be abie to get someone from this area?

We will try—mavbe AMRI [Agricultural Machinery Research
Institute] in Multan will cooperate. They help us quite a lot
and guide us regarding machinery.

Your machinery can be used only with a certain horsepower.
This limits it to tractors with at least that horsepower.

We recommend 25 horsepower, and in Pakistan tractors are
mainlv 25 HP and above. We could also modify the machinery
if the need arose.

What are the important variables that come to vour mind in
measuring, the success ot an entreprenceur?

I would judge by how his product is received in the market.
We think it is important to have a trial period of one year
before placing o prodact in the market, so that the product
maintains a good reputation among farmers.

You must be interacting with farmers all the time and they
must be evaluating vour products and giving their recommen-
dations.

Yes and this is a very good source of feedback for our improve-
ment. For instance, sometimes we put a machine in the market
and a farmer will come to us and say “All right, so it is well
that you have copied the imported model,” but then they go
on to tell us how it does not suit local seil and other conditions.
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We then try and modifv the design. In Pakistan the land quality
is varied—for instance in the Pindi or Sargoda or Khushab
areas they sow wheat ten inches in the ground—and we make
the drill bits longer for them as compared to those for Multan
area, where wheat is sown around cight inches deep.

You said vou started operating in 1960, Where was that?
Here in Mianchannu.

What size was vour workshop?

One room and a courtvard. Of course, now that we are sitting
on the national highway, we are our own free advertisement.
Whether farmers actuaily buy it or not, many come to see our
machincery.

How many firms are there in Mianchannu?

Around 30. Out of which 10 are quite large, the rest are small
firms and repair shops. All of these came up in the last four
vears-—since 1978,

What is the reason?

Tractors started being imported in large numbers—the demand
for implements went up, we got a lot of orders. Other firms
also saw opportunity tor making, profits and joined this line.

What was the impact on Jabor?

New firms manage with minimum skilled labor. They start
work with just one technical man and three semiskilled work-
ers. You could say that in all these new firms the foreman is
about the level of our ordinary skilled worker.

What does the toreman do?

He is the chief technician. The man who is trained in all the
operations and does the overall supervision. He knows the
sizes of parts and can handle all the skills.,

Do skilled workers comie from outside Mianchannu?

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 staved four or
five years and got trained. There weren’t many other firms.,
Where did they go after working with you?

Various industries in Mianchannu—some went back to their
own villages and set up their own workshops. They found it



Growth 151

G.L

Gl

G.L

G.L

G.L

G.L

easier to repair our threshers that went there, since they them-
selves had made them.

Have vou kept contact with your previous workers?

Not much.

I ask because they could also be a sales channel for you.
Now thev are interested in selling their own product.

If vour machinery were standardized, you could subcontract
to other firms to make parts.

We do that to some extent. That way different firms can special-
ize in specific parts and quality control is easier.

Do yvou subcontract with vour old workers who have set up
their own firms?

No, because thev use obsolete machinery and the work is
shoddy.

You were mentioning earlier that of the skilled workers mostly
welders migrated abroad? Why is that?

The training period is not too long, and since it is mainly con-
struction work in the Middle East there is a demand tor welders
and fitters.

So there is a shortage of welders and fitters?

Yes. As compared to turners for example.

If the government wanted to do something about this short
supply what plan would vou suggest to them?

So far government training institutes have not been very suc-
cessful. It would be better if they sent workers to private firms
for training,.

How many could vou train?

We train on average ten workers per year—up to 15 during the
busy season. We could train 20 to 25 workers every season (a
full scason is three months) for welding and fitting,.

What sort of incentive would vou want in order to be involved
in such a scheme?

There should be some sort of a written bond. The workers
should stay for at least vwo years with us.

You would not want a subsidy to pay for training?
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No—anly a surety that they stay for at least a period of two
vears—it they o awav too soon, the work gets affected—-not
that we would mind if they staved their whole lives.

What happens to workers who come only for the season? Are
they mainly semiskilled?

Yes—they go to other industries—for instance ginning factories
and repair workshops,

What pereentage return?

About 4077,

Do some workers also go away to work on farms during the
harvesting scason?

Yes, but they preter to work in an industry where they are
better paid, also get paid for overtime, get all the regular facili-
ties of a government department like leave, medical allowanee,
ete, whereas they work ithe whole day on the farm. Mostly
those who have their own farms might go.

Have vou ever thought of leaving Mianchannu and setting up
your firm somewhere else?

The market is developed here. Labor s cheaper compared to
other cities, tor instance Lahore and Multan. Land is cheaper—
we can expand more casily. Besides our family is established
here. The whole world knows we are here, Ghazi Industries
and Mianchannu go together.

Have vou ever thought of Khanewal? It's very close to Mian-
channu [twenty miles] Itis an mportant railway junction, and
besides natural gas s available.

We have o small toundry—not much use for gas. The biggest
advantage in Mianchannu is that it has become 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 businessmen would be known in
Lahore or Karachi. Personal contacts are important in small
places, espiecially when one deals with illiterate farmers,

It Khanewal became a district in four to five vears it might be
an advantage.

Not to industrialists—maybe to politicians.
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Conclusions

A few pioneering firms bave been in business since 1945. However,
the major phase of firm growth in the industry took place in the first
half of the 1970s as a result of the Green Revolution in agriculture
and the consequent farm mechanization. Threshers, trolleys, and vari-
ous ploughs and 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 firms experiencing a greater variation; this suggests they enter
and exit the industry more frequently than large firms. The average
rate of growth of capital stock per firm between 1945 and 1982 is
407%, or 469 per vear. Of the 119 tirms, 23 report no growth in
capital stock at all. On the average, tubewell manufacturing firms,
those successtul in borrowing from banks, and the more capital-
intensive tirms report higher annual growth, while firms that start
off big and older firmis report lower annual growth than other firms.

Other factors intluencing growth are overseas migration, which
both creates labor scarcities and results in remittances that enable
the purchase of tarm machinerv. Government policies regarding,
investment and firm location may also make a difference. Because
of the industry’s linkages with agriculture the sector’s agricultural
growth performance has a direct bearing on the industry’s. The
importance of these factors is contirmed by the detailed interviews
reported in the second part of the chapter.
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¢ 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 the 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 cconomy, happens as a result of work and
cooperation by individual entreprenceurs trying to better their lot
throughout the society. The government can help by providing a
stablc macro-cconomic 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 more impressive
in light of the fact that not onlv do they get no special help from the
government, but, on the contrary, are often actually hampered by gov-
crnment interventions in - the economy. This s especially true of
government regulations that create market biases against small entor-
prises. Perhaps the best example of these biases is the credit policy
that results in allocating scarce credit to larger enterprises, causing
smaller businesses to be cut out ot formal credit murkots.

Although we considered how government policy might be able
positively to encourage entreprencurship and increase the pool of
entreprencurial talent, the characteristios associated with entrepre-
neurs are too individual and cecentric to be encouraged bv such
policy. The most important policy contribution, we concluded in-
stead, relates to improving the overall cconomic environment, espe-
ctally by bringing the retarns to investment into line with the risks
associaicd with investing in new, mnovative enterprises. To the ox-
tent that government policy: contributes to this environment and
permits returns that are necessary e encourage risktaking, it will
encourage potential entreprencurs, who belong to ditterent social
groups, to exerase their entreprencurial talent.

Apart from the impact of cconomic incentives on cnaeprenetir-
ship, it is the absence of widespread technical training that perhaps
accounts for the importance of Kinship or bradri in the industry. We
observed o concentration ot entreprencurs amonyg, the loluar bradri,
who pass their skills as ironsmiths from one generation to the next.
Culture, therctore, appears to plav a role in beginning mdustrializa-
tion, especially where access to spedialized skills depends on mem-
bership in a closely knit social group. Since non-lohar firms abound,
however, this caltural barrier is not very strict. Morcover, as technol-
ogyv and product mix become ore sophisticated, the entrepreneur
who is a combination of manager and skitfled worker will give way
to the pure risk-taking entreprencur who hires managerial and techni-
cal expertise. Therefore, although the bradri may be a barrier in the
carly stages ot industrialization, it should become weaker over time.
The transition of industry trom depcndence on entreprencurial talent
limited to certain social groups to a society-wide entreprencurial pool
is oceurring slowly in this industry, and reflects 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. Entreprencurs look for properly trained
workers, or at least those with the ability to learn on the job. Educated
workers, espectally those with technical training, would almost cor-
tainly be hired regardless of their bradri background. But the absence
of technical training tends to favor the lohars, who pass on skills
informallv within the group. To broaden emplovment opportunities,
therefore, it would be valuable to expand technical training in the
cducational svstem to serve local industry’s needs better than the
existing showpicece government institutes are now doing. Private-
sector technical schools and apprenticeship programs have in fact
been much more successtul than government schools in preparing,
their graduates tor emplovinent in the Middle East market.

Our study reveals one additional source of impediment to the
workings of the labor market: misuse of burcaucratic power by the
lower functionaries in the labor weltare department. The problem
arises because of arbitrary and selective implementation of labor
laws regulating work conditions. The laws are well-intentioned and
aim to provide protection against unsate, poorly fit, and badly venti-
lated working conditions. However, government  functionaries
implement the laws selectivelv and mainly against the small entre-
preneurs. The objective is less to enforee the law, since the large
firms go unchecked, than to extract gratt from the small firms strug-
gling for survival. This particular intervention by the government
and the manner in which it is implemented is widely resented in
the industry. In fact it may be counter-productive, since it has the
effect of encouraging a more capital-intensive technology mix or
lower output, cither of which would reduce emploviment.

One serious problem of discrimination against the relatively low
paid workers occurs as a result of government policies that encourage
substitution to excessively capital-intensive technology. The problem
occurs when the government maintains an overvalued exchange rate,
thus encouraging rapid and widespread importation of automated,
labor-displacing, machinery. There is at present a lively market for
secondhand machinery in most towns where the farm machinery
industry it concentrated. The ability to use secondhand machinery
cases the burden of firm entry into the industry, particularly for
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worker-entreprencurs who can service and repair the machinery
themselves. Although this machinery is not obsolete (most of it is
less than fifteen vears old), it can be made “obsolote” by indirect
subsidies (through the overvalued oxchange rate) to import more
capital-intensive technology, which is bevond the enisting capabilities
or worker-entreprencurs and their cquipment. Similarly, subsidies
that encourage the import and use of sophisticated farm machinery,
cuch as combine harvesters, are likely to do serious damage to the
industry. The analvsis presented in the study shows that the entrepre-
neurs in the industry do not as vet possess the technological sophisti-
cation required to manutacture such machinery.

Policy Problems in Capital Markets

Besides these problens in the labor markets, serious policy problems
also existin the artiticially limited capital markets in many developing
countries. Part of the problem with undeveloped capital markets is
the extreme searaity, it not complete unavailability, of risk capital (or
venture capitab to ivest in small but high-risk enterprises. There is
as vet little evidence that remittances from Pakistanis workmg over-
seas are beinyg invested in the agricultural machinery mdustry on any
signiticant scales Phis imitation is aggravated by legal ceilings on
mterest in the capital market <o that bankers resort o crodit rationing,
and adopt lending stiategios that discourage risk-taking investments.
I chapter 4, we saw that a tirm's probability of snceess in borrowiny,
depends on “visible” criteria: past accumulation of capital and past
profits; whether or not entrepreneurs belong to the more suceesstul
lohar bradri; profit potential; and firm location (hecause location swill
often determine whether a tirm is known to bank managers), By these
standards, capital tends to be allocated to larpe, well-established firms;
small, new, innovative firms are rationed out of the formal market
and forced to go to the much smaller informal market. As long as
returns are limited and capital remains in short supply; this problem
will almost certainly continue. The current situation might  be
improved by rewarding bank managoers for lending to new potentially
successful tirms and by penalizing them for lending to ventures that
cither have dow protitability or actually generate losses. Increasing
bank managers” accountability might improve the allocation of capital.

The problem of policy effects on entrepreneurship, especially on
the willingness to take risks in innovating, machine design, is ex-
tremely serious. 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 1920s; 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
technicat training. But a more fundamental reason, again, comes
from the lack of incentives for risk taking due both to the legislated
limits on returns to investment alreadv mentioned, and—just as
important—to the absence of an efficiently policed patent system.

The lack of technical training explains why most worker-entre-
preneurs cannot read simple technical drawings; they rely instead
on homegrown rules of thumb and experience in manufacturing,.
This incapacity leaves the industry especially vulnerable to toreign
competitien, such as occurred, tor instance, when lighter and more
efficient Chinese diesel engines were tirst imported in the 1970s.
The industry lacked the technical skills to compete, and many firms
had either to switch products or close down. Large tir. « with more
skilled workers, are generally more able to experiment and innovate
than small ones.

The government has tried to substitute for the inefticient capital
market by providing assistance through the Agricultural Machinery
division in helping finance innovation and paying costs ot proto-
types. The division also helps in acquiring orders for successtul
machines. Through this cooperation a new generation of reaper-
binders was successtully developed. Inthe absence of efficient capi-
tal markets and without adequate technical training programs,
government support of the costs of research and development of
basic designs may be valuable in the beginning stages of industrial-
ization. At the same time, the overriding priority should be to
increase incentives for risk taking, including establishment of a
strong patent system that would effcetively ensure that entrepre-
neurs are adequately rewarded for assuming the risks associated
with innovation.
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Broad Effects on Development

[tis often argued that investment in many developing countries has
low domestic multiplicr effects because production machinery, tech-
nology, and raw materials must all be imported. Our study shows
the contrary. Most of the 13 broad categories of production machin-
ery used in the farm machinery industry, ranging from simple lathes
to complex cutting, honing, and shaping machines, are domestically
manufactured, often by the worker-managers themselves, The
industry thus torges important linkages with the domestic engineer-
ing industry, which its growth is likely to benefit. Conversely, fac-
tors that constrain development of the local heavy engincering,
foundry, and torging sectors are HRely to retard growth of the light
engineering industry. Investment and renewal programs in the
heavy engincering sector must heep pace with developments in
downstream industrices.

A well-known hypothesis regarding small-scale industry in
developing countries is that workers use it as a halfway house to
acquire skills and scarch tor jobs while they move from traditional
agricultural occupations to employment in the large-seale sector,
While our evidence on occupational mobility (presented in chapter 3)
provides partial support for this hypothesis, we have much stronger
evidence that, after acquiring new skilis in the industry, workers
return to their agricultural occupations better cquipped to maintain
and repai new farm machinery. This trend, which we believe is
healthy, is contrary to the widely held belief that industrialization in
developing countries sets in motion a one-way stream of workers
from farmy to city. When industry is properly linked to the domestic
agricultural sector, it can directly contribute to upgrading skills in the
cconomv-wide labor market.

The concern about urban concentration has also been mitigated
by the growing mobility of workers through what has come to be
known as the Suzuki Revolution, after the automobile manufactur-
ers. The advent of inexpensive automobiles in the 1970 as facili-
tated cheap and frequent commuting, which has greatly increased
the availability of labor for firms located in small towns, Workers
can continue to live with their families in rural arcas, and towns
are not burdened with having to provide social services to immi-
grating houscholds. Workers benefit as they avoid disrupting their
family Tife and also because of the low costs of rural living, The
multiplicr effects in rural arcas of incomes carned in urban arcas
may also be substantial.
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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 arcas. 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 coimbine harvesters and so-
phisticated reaper-binders.

This profile of the farm machinery industry shows how entre-
prencurs go about the real business of development. The longer one
looks at their extraordinary record—at the depth of their linkages
with other parts of Pakistan’s rural ecconomy—the healthier this
venture in industrial dvvc]npnwnt appears. In important ways, one
may think that the most advantageous condition affecting the
industry is its substantial removal from governmental attempts to
directly intluence anv part of its development. Indirect interven-
tions in labor and capital markets, to benefit the large-scale sector,
however, work to the disadvantage of entreprencurs like the ones
who are the subject of this book. Retarding such entrepreneurs
means retarding development,

successtul policy should not assist entrepreneurs directly, but
it should do everything it can to remove impediments to them. That
is the great challenge to policymakers in developing countries
everywhere
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The Production Environment
and the Machinery
Manufactured

The physical design and layout of firms manufacturing farm
machinery are rcmark.xblc both for their simplicity and for their
slmllarlty across firms of ditferent sizes and product groups. Typi-
cally, the factory constitutes four broadly designated areas. The fac-
tory front-—the space between the road and the f factory’s built-up
arca—is used tor displaying the finished machinery. A small front
room is the office where factory records are kept and where visitors
and prospective customers are entertained. Adjoining the office, and
usurlly to its rear, is the factory store for the hardware used in
production. A gate connects the s‘hop front to the work arca 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. Oceasionally, machines may be installed in a large
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hall and the office may be located on the floor above the work area.
Differences in firm size result in scaling up 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. The last is the most popular
and is intended to meet the great increase in demand since the ea rly
1970s. The wheat thresher currently manufactured is a very simple
machine. Its main bodv consists of a large drum which is mounted
on two wheels for transportation. Inside the drum is an iron rod to
which are welded cast iron blades, or beaters. Wheat ears are fed
into the drum from an opening in the top and are propelied along
the main body by the beaters. This loosens the grain, which is then
panned in a tray where a fan blows out the chaff and the clean
grain falls out through a small opening in the drum. The thresher
usually takes its power trom a tractor. In some rare cases threshers
have ther own celectric motors, which are purchased from the elec-
tric components industry. Variations in this basic design are
achieved by changing the number of beaters, which range from 12
to 24, The weight of a 24-beater thresher is about 1.2 tons. In Siatkot,
Daska, and Gujranwala farmers holdings are typically small, so that
smaller threshers are in greater demand. Firms located i these
towns specialize in small threshers.

The important processes in thresher manufacturing 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 9,000 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 1
to 3 cusecs). The slow-speed diesel engines manufactured are
slightly modificd versions of the simple Rustin engine designed in
England in the 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 wheels (which can be two, four, or six), the 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 6.5 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 (im-
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 arc 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 cane
flows out through a pipe welded to the pan on which the cvlinders
rotate. The components consist of ball bearings (imported from
China), gears and cvlinders (cast by the firms themselves), and
pipes (purchased from the local ship-breaking industry).

Fodder cutters consist of a driving shaft attached to gears that
rotate a wheel. Inside the wheel are attached two blades that cut
the fodder as it is fod in. Increasingly, fodder cutters are being sold
as complete units with an attached electric motor purchased from
the electric components industry.,

Other Tractor Attachments

This group of products consists of tractor-driven implements such
as seed and fertilizer drills and various categories of ploughs. These
items are now virtually standardized, with parts available in the
wholesale markets of Lahore and Faisalabad. Simple tools such as
drilling machines, perhaps a lathe, and a welding plant are all that
are needed to assemble the components. Often very small firms,
even the village lohars, can assemble these on order from local
farmers. The simple design facilitates repair within the village.,
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¢ Appendix 1l *

Some Comparisons with
Other Data Sources

In our sample 70% of the firms are unregistered, compared to 85%
reported in the 1977-78 Pakistan Small Industries Corporation Sur-
vey. Some 45% of the firms are sole proprictorships, 33% are part-
nerships, and 18% are family businesses. They are mostly small
firms: 66% of them employ up to 10 workers and 90% up to 20
workers. In table A.2 we report values of a few important variables
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 (’SIC) 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.



Output/Labor

Output/Raw
Material Cost

Raw Material
Cost/ Labor

Output/Total
Firms

Workers per Firm

Total Firms

PSIC Survey

1977-78
19,624.36

1.49
13,137.93

139,486.94
7.10
306

Table A.2

Some Comparisons with Other Data Sources

Directorate of

PSIC Census Industries Survey  Our Survey

1975-76
14,250.46

1.56

84,811.63

592,012.62
4.46

109

1978-79
38,481.27

1.63
23,638.05

714,763.51
18.57
148

1982

82,470.76
1.35
60,948.64

881,530.38
10.69
119
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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 1969, This will enable an evaluation of changes that have taken
place in the intervening thirteen years (our data were collected in 1982).

2. Pakistan’s GDP in 1983/84 at 19539/60 prices was Rs 6,414 million;
its total labor force was about 27 million (Pakistan Economic Survey,
1983/84).

3. Pakistan consists of four provinces; NW.EP, Baluchistan, Punjab, and
Sind. Each provinee is divided administratively into divisions that comprise
several districts. Furthermore, cach district is divided into sub-divisions.
Headquarters refers to the capital city at a given administrative level,

4. Some examples are Hirschman, 1966; Watanabe, 1977; Anderson,
1982; on Pakistan sce Papanck, 1667; 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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Rethinking Institutional Analysis and Development:
Issues, Alternatives, and Choices

Edited by Vincent Ostrom, David Feeny, and Hartmut Picht

Students of economic development have acquired a growing apprecia-
tion of how prices and markets shape economic development. Only
recently, however, have they begun to understand how these economic
forces interact with the institutional and political arrangements at
work in any society. This book is concerned with how institutional
and political arrangements affect economic development. The argu-
ments are fresh and unexpected because they challenge traditional
thinking. The case examples—drawn from the American West to
Thailand, Africa to Japan—demonstrate the role of institutions in
expandirg buman choice, which is a fundamental goal of economic
developient.

1988, 500 pages, paper $14.95, cloth $34.95

Polic - 2eform and Equity:
Extending the Benefits of Development
Edited by Elliot Berg

The challenge of reforming government policy in lesser-developed
countries is examined by leading economists in this study. The papers,
presented at a seminar sponsored by the Sequoia Institute in May
1987, are foilewed by discussion and informal debate among the
participants. The overriding concern is to find appropriate policy
agendas that are consistent with the need for social equity. The role
of the state is questioned, and a number of sugpestions are offered
that would allow governments to achieve better economic perform-
ance without sacrificing social welfare.

1988, 300 pages, paper $12.9§
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