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by Khalid Aftab and Eric Rahim*
This article explains the emergence of a substantial-sized small-scale
sector in an industry in which a number of large enterprises were
already well established. The barrier normally set up by the requirements associated with large-scale production was overcome by small
enterprises practising vertical specialisation. The survival of the
small-scale sector was ensured by these units occupying the lowquality, low-price segment of the market and the large firms having
access to more protected and lucrative markets.
The role of small-scale enterprises in the process of development has been
extensively discussed since the 1950s.1 During the late 1960s and the early
1970s, increasing disappointment with the volume of employment created
by large-scale industrialisation led to renewed interest in the promotion of
small-scale enterprises.2 It was observed that despite their relative neglect by
official agencies, small production units provided more than 50 per cent of
manufacturing employment in less developed countries.3 The expansion
of the industries with small enterprises is also generally thought to be
associated with the mobilisation of savings and entrepreneurial resources
that would otherwise not be productively employed, and with improved
distribution of the benefits of industrialisation. Thus, a deeper understanding of the factors that encourage the emergence and survival of small
producers in the process of industrial development is of considerable importance for policy-making. In our view the development of small-scale tubewell production in the Punjab, Pakistan, provides certain fresh insights into
these factors.
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I. THE PROBLEM

This section identifies the main questions raised by the phenomenon under
discussion. The first relates to this sector's sudden emergence. We observe
certain resources - appearing as if out of nowhere - coming together over a
very short period (1960-64) to constitute a substantial and dynamic smallscale sector supplying developing agriculture with a key durable input.
This aspect of the sector's development was noted by one observer who
remarked: 'The small town of Daska, for example, had only a few machine
shops as late as 1961; but in 1965, over 120 [shops] were engaged in [diesel]
engine production'.4 A survey of the small-scale agriculturally-related
engineering production in the Punjab conducted in 1969 supported this
observation.5 According to it this industry's small-scale diesel engine and
waterpump sector (which hardly existed in 1960) employed a labour force of
6,000. This aspect of the development assumes even greater importance
when it is realised that regular manufacture of these products was unknown
in this region of the subcontinent before the 1950s.
The second question which calls for an answer is: how did these small units
(66 per cent of which, according to the survey referred to above, employed
less than ten workers) with necessarily limited access to technology and
finance overcome barriers to entry into an industry which produced, for
Pakistan at the time, fairly advanced products. Closely related to this is the
question of the survival of the small-scale sector over a relatively long
period (1960-73) in a substantial segment of the private agricultural market
which was initially wholly occupied by large firms.6 Prior to the advent of
small firms, two large enterprises, one wholly Pakistani-owned and the
other a multinational subsidiary, had established themselves in the industry.
In addition, the industry included a number of medium-sized engineering
enterprises which, in the mid-1950s, were making their entry into the tubewell market. Thus, the entry of the small firms took place in an oligopolistic
industry dominated by large firms that by all accounts enjoyed very special
privileges accorded to them by the government. In such circumstances we
would expect the large with considerably superior resources at their disposal, not to concede the small more than a peripheral position in the
industry.7 What particular factors enabled the small to survive in the shadow
of the large over a fairly substantial portion of the private agriculture
market?
The following three sections explore these features of the development
of the tube well industry in the Punjab; the final offers some general
observations.
II. RESOURCES, MARKETS AND DIFFUSION OF TECHNOLOGY

The emergence of a completely new small-scale sector, without any direct
government assistance, employing over 6,000 workers in a short period is
not, to put it mildly, an everyday occurrence in less developed countries.
What was the nature of the resources that, within less than five years, were
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transformed into a flourishing industrial sector? How did artisans and small
workshops obtain access to skills, technology and essential physical inputs
for diesel engine and water pump production? To throw light on these and
related questions, the present section brings together certain elements in the
situation that had a bearing on the 'burgeoning' of this sector. These are: the
nature of the 'initial' resources in metal working that were available in the
Punjab soon after the establishment of Pakistan; the expansion of markets
for water pumps and diesel engines; and the development of the 'initially'
available resources in response to growth in demand.
At the time of its establishment in 1947, Pakistan inherited one large
engineering enterprise (BECO) under a management with considerable
experience in metal working.8 Besides this enterprise, there were less than
ten medium-sized metal working and iron founding units (each employing
about 20 workers) in Lahore, Sialkot, Gujranwalla and Wazirabad. In
addition, these towns were also centres of considerable small-scale activity
in metal working. During the Second World War, Sialkot achieved renown
as a centre of manufacture of high quality surgical instruments which were
exported to various parts of the Empire. Much of this production of surgical
instruments was carried out small scale with fairly extensive sub-contracting
arrangements. (Sialkot was also famous for sports goods manufacture, again
with a substantial small-scale sector.) Wazirabad, a centre of medium and
small-scale cutlery manufacture, had the reputation of being West Punjab's
Sheffield. Gujranwalla was also a well-known centre of medium and smallscale metal manufacturing.9 Finally, there were numerous artisan workshops in various towns catering to the farmer's needs for traditional agricultural implements and producing simple metal products for domestic use.
The indigenous labour force in the western Punjab was augmented at the
time of the partition of the subcontinent by an influx from the eastern
districts of workers with metal working experience. A majority of the united
Punjab's blacksmiths was Muslim. A majority of the labour force in general
metal work was also Muslim. Thus, with the 1947 cross-migration of Hindus
and Sikhs and Muslims the Pakistan Punjab inherited more than its share of
the blacksmith population and metal working labour of the united Punjab.
The newcomers together with their indigenous counterparts formed a
large reservoir of labour with a metal-working tradition going back many
generations. Concentrated in a small number of towns they engaged in
diverse metal-working activities either as labourers or as small workshop
owners.
These resources formed a modest, but not negligible, base upon which
future metal working in the Punjab was to be founded.
Demand from a variety of sources created markets for diesel engines,
electric motors, pipes and water pumps. The most important of these
sources was irrigation in agriculture. The severe constraint imposed by
water shortage on agricultural expansion was widely noted in the early
1950s.10 Continuing schemes launched before the partition to extend the
use of tubewells, the Agriculture Department of the Punjab government, throughout the 1950s (and the 1960s), provided installation and
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other facilities to farmers.11 Although the volume of water delivered by the
increasing number of tubewells during the 1950s was small in absolute terms
this development was of considerable importance in spreading the new
water technology among farmers.12
As Table 1 shows, during the 1950s this expansion remained modest and it
was confined to rich farmers in a small number of districts in the Punjab. The
really spectacular expansion in demand for tubewells started from 1959-60
when the government of Pakistan's policy towards agriculture, which had
suffered neglect during the 1950s, changed radically. The new policy relaxed
controls and provided significant incentives for increased production.13 As a
result, the terms of trade between agriculture and industry were improved
from the point of view of the farmers who experienced a significant increase
in real income.14 At the same time the volume of loans available to farmers
for the purchase of tubewells and other inputs (for example, chemical
fertilisers) increased markedly.15 The farmer thus had the resources to invest
in improved means of water supply. He also had a strong incentive to invest
because shortage of canal water, particularly at certain critical times in the
year, presented a serious obstacle to increased production. After the shift in
government policy towards agriculture the farmer's rate of return on investment in a tubewell was estimated by one researcher at 100 per cent.16
Another estimated that on a 50-acre farm in Gujranwalla district the cost of
a diesel engine tubewell was recovered in two years, and of an electricpowered water pump in less than one year.17 Rural electrification in certain
districts of the Punjab also exerted a highly favourable influence on the
extension of tubewell installation.18 Thus, from 1959-60 there was an
explosion in demand for tubewells from private agriculture (Table 1). This is
also the period when small units in large numbers began to establish themselves in the industry.
TABLE 1
TUBEWELLS INSTALLED IN WEST PAKISTAN PRIVATE AGRICULTURE
(AVERAGE ANNUAL) 194&-1974/75
Period
1948/49-53/54
1954/55-59/60
1960/61-64/65
1965/66-69/70
1970/71-74/75

Tubewells Installed
(Average Annual)

330
975
8,000
12,050
14,700

Total No. installed (1948-80) West Pakistan:
Total No. installed (1948-80) Punjab:

175,125
154,468

Sources: Ghulam Mohammad [1965], and Government of Pakistan [1980], (Figures for West
Pakistan include tubewells installed by public authorities in the Sind Province.)
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The public sector in West Pakistan provided another large market for
tubewells. During the 1950s, damage to agricultural land caused by waterlogging and salinity in large parts of the Indus Basin became a matter of great
public concern.19 A new public corporation - the Water and Power Development Authority (WAPDA) - was set up in 1958 and entrusted with the task
of land reclamation. WAPDA's plans entailed setting up a large number of
large-capacity tubewells (powered by electricity) for land drainage and,
where feasible, utilisation of the effluent for irrigation. From 1960 WAPDA
formed a substantial market for large-capacity water pumps and electric
motors (Table 2).
Three other important sources of demand during this period were: purchases by the East Pakistan government of a large number of low lift pumps
and tubewells for use in private agriculture; public sector purchases of
pipes, pumps and electric motors for use in municipal water supply and
public health engineering; and the requirements of private industry.20 Taken
together these sources of demand represented a large and expanding set of
markets for tubewells.
TABLE 2
TUBEWELLS, INCLUDING DEEP TURBINE TUBEWELLS, INSTALLED FOR
IRRIGATION PURPOSES BY PUBLIC AUTHORITIES IN WEST PAKISTAN, 1947-70

Period
1947/48-53/54
1954/55-59/60
1960/61-64/65
1965/66-69/70

Tubewells Installed
(Average Annual)
280
398
2,141
3,703

Total No. installed (1947-80): 42,089; of these WAPDA's deep turbine tubewells, submersible
pumps, non-clogging pumps, etc: over 14,000.
Sources: Water and Power Development Authority [n.rf.]; Government of Pakistan [2970];
West Pakisan University of Engineering and Technology [1970].

We turn now to the response of the resources identified earlier to the
opportunities offered by markets. The regions that constituted Pakistan
were industrially less developed areas in undivided India. The rupture of
economic relations between the new states following the partition resulted
in markets in Pakistan being cut off from their traditional domestic sources
of supply. Over much of the 1950s - and the 1960s - government policy
provided to the large-scale sector both protection from foreign competition
and access to finance and imported equipment and materials. Thus, the
large-scale had both sheltered markets and the resources to serve them. One
result of this policy was to provide guaranteed high profits to large enterprises. As a result of these policies, West Pakistan, starting from a very low
manufacturing base, attained phenomenal industrial expansion during the
1950s.21 The expanding industrial activity also had a favourable influence on
the medium-sized and small industrial units.
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The small-scale sector-small production units, artisans and the reservoir
of labour with tradition in metal working - did not initially (early and mid1950s) have the technical and other resources to respond effectively to the
challenge of the expanding tubewell market. However, expanding industrial
activity during the period offered this sector opportunities appropriate to its
resources and skills. For instance, a variety of activities (for example,
electric fan making) enabled work-shop owners not only to keep their skills
alive but also to upgrade them. Expanding operations of large and mediumsized enterprises in metal working provided opportunities for employment
and acquisition of new skills. Diffusion of skills was also assisted by a
number of technical and vocational training centres set up by the central and
provincial governments.22
Slow-speed diesel engine and centrifugal water pump production was first
established in the large-scale sector and it was only gradually that the smallscale obtained the skills, technical knowledge and physical inputs required
to effect entry to the tubewell industry. Diffusion of the technology for
production of tubewells proceeded simultaneously with the increasing use of
tubewells in private agriculture. It was a complex process and requires a
much more detailed treatment than is possible within the scope of the
present article. Here we briefly sketch some of the elements in this process.
The initiative in producing slow-speed diesel engines and centrifugal
pumps on a regular basis was taken by BECO in 1949. It obtained designs of
slow-speed diesel engines from a British firm and at the same time imported
equipment for their production. In 1952, it set up a joint company with KSBAG, a West German firm specialising in pumps and turbines. (This partnership ended in 1959 when BECO purchased KSB's share in the joint company
and KSB, in collaboration with a number of leading Pakistani business
houses, set up a new company in the Punjab.) In the second half of the
1950s, BECO established technical collaboration with overseas - American (turbines), British (electric motors) and German (high-speed diesel
engines) - firms. Thus over the decade all or much of the technical knowhow required for the production of various types of diesel engines, water
pumps, etc., was imported into the Punjab through the medium of BECO.23
BECO and other large and medium-sized firms were able to draw on
the reservoir of labour with metal-working experience for the manpower
required for their expansion. The large and, subsequently, the mediumsized enterprises (in the course of their normal production and under
apprenticeship schemes they were obliged by law to operate) trained a
substantial number of workers in the production of diesel engines and
pumps and, in this way, knowledge of this technology was more widely
disseminated. Many of the new small units that entered the industry from
1959-60 were set up by (or in collaboration with) skilled workers who had
obtained the necessary experience with one of the larger firms. Many
tubewell components requiring advanced technology in their manufacture
were initially imported, later being locally produced by the large firms. By
the late 1950s small units had access to these and other inputs. Some of the
medium-sized firms benefited in a similar way from co-existence with the
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large firms; they also had access to labour trained, and components and
equipment produced, by the large firms. In their turn, when markets began
to expand rapidly in the late 1950s, the medium-sized firms often found it
necessary to give out part of their work to small workshops in the neighbourhood. In this way know-how was passed on to many workshops who later set
up their own production. However, the know-how to produce the tubewell
was not a sufficient condition for entry by the small. Even if small units had
assimilated the required technical knowledge before 1959-60, market conditions were not sufficiently favourable to permit entry. This brings us to the
second aspect of the emergence of the small-scale sector - the mechanism
that enabled these enterprises to effect entry into the industry.
III. VERTICAL DIVISION OF LABOUR AS KEY TO ENTRY

When a large number of small firms successfully enters an industry and
establishes itself over a relatively large portion of the market it is tempting to
invoke the postulate of constant returns to scale to explain the phenomenon.
This temptation is particularly strong when the element of transport costs is
not strong enough to offset any economies of scale that may be present.24
This way of interpreting the evolution of small-scale tubewell production in
the Punjab would utterly fail to take account of its most significant aspect the development of a system of vertical specialisation and interdependence
among firms within the industry.
A consequence of focusing attention on a single, 'final' product (for
example, the diesel engine) produced by an 'industry' and on a unique
relation between technology and scale of production is neglect of possibilities
that may be present for vertical specialisation within that industry. Recall
the two aspects of division of labour pointed out by Adam Smith.25 First,
there is the familiar intra-plant division of labour; second, there is the interfirm or inter-industry specialisation. The second aspect carries the powerful
suggestion that if operations to produce a commodity are technically distinct
and separable, then there will be scope for the second kind of division of
labour and firms may find it economical to have some of the operations
performed by other firms. This possibility of 'vertical disintegration' was
noted by E. A. G. Robinson though its relevance to the question of entry has
been neglected. Robinson observed:
Where some given process requires a scale of production considerably
greater than the smaller firms in an industry can achieve, this process
tends to be separated off the main industry, and all the small firms to
get this particular process performed for them by an outside specialist
firm
The specialist firm, working for a number of the smaller
firms, is on a larger scale than any of the individual firms could have
achieved for that particular process or product.26
In the context of the present discussion such possibilities of inter-firm
specialisation in different operations permit a degree of choice with respect
to capital and organisational requirements for entry that would not have
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been available had the process of production been technically integrated or
continuous. Whether vertical specialisation (when permitted by technology)
among firms in the production of the 'final' product will actually be
realised in the form of decentralised production will depend on a number of
economic factors of which the one suggested by Smith's famous theorem division of labour is limited by the extent of the market - must be most
important. A large market for the 'final' product by providing a large market
for a particular service or a component makes the emergence of an enterprise specialising in the provision of that input economically viable. The
barrier to entry of the small set by technical 'indivisibility' at that stage is
lowered because the economy of scale, realised by the specialist, can be
made available to a number of small independent production units. Thus,
the entry of small production units can become viable despite the marked
economies of scale in integrated production of the 'final' product or at
particular stages of the production process. We are thus led to observe a
degree of structural flexibility which would be left out of account if the
emergence of a network of complementary activities aimed at supplying
various components of the final product was neglected. It is suggested that
the hypothesis outlined in these paragraphs is vital to an understanding of
the entry of small-scale units into the tubewell industry.
Let us consider in some detail the case of this industry. Rather than
examine all the various products we can simplify the discussion by considering the diesel engine as the 'final' product.27
Division of the production of the diesel engine into the following stages is
suggested by the conditions obtaining in the Punjab small-scale sector:
(1) pattern making; (2) casting of the body and of simple components;
(3) machining of the items produced at stage (2); (4) cylinder boring;
(5) crank-shaft forging; (6) precision operations such as manufacturing of
pistons and fuel injection systems; (7) assembly of the body and various
components into a workable machine; (8) testing of the engine; and
(9) finishing.
It should be clear from this list of sub-processes that requirements for
undertaking integrated production will be such as to place this form of
manufacturing beyond the resources of small firms. Thus, there could have
been no small-scale entry had production been possible only in vertically
integrated form.
But the scope for vertical specialisation is considerable. At least from
a technological point of view there are no barriers to the emergence of
a network of complementary activities performed by independent units.
However, the degree of technical skill and capital requirements are far from
uniform across various stages of production. For instance, entry requirements at stage (3) both in terms of skills and capital expenditure are fairly
low relatively to those at stages (5) or (6). Further, minimum efficient scale
at different stages is also different. For instance, three or four men working
with simple lathes and tools may profitably engage in operations (3), (7) and
(9); but even a small foundry shop designed exclusively to service that scale
would be grossly underutilised. So, either operations (3), (7) and (9) have to
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be at a larger scale dictated by the minimum efficient scale of the foundry
shop - which again tends to make requirements for entry rather high - or
small-scale operations at (3), (7) and (9) have to have access to specialist
casting services that meet their requirements.
Until about 1959 a number of the components of the slow-speed diesel
engine requiring advanced technology for their production were imported.
When the small-scale sector emerged in early 1960s some of these items were
domestically produced by large firms, and those which were not were
available to small enterprises through commercial importers.28 Soon after,
small enterprises were able to effect entry into the production of some of
these components at specialised levels (for example, cylinder boring). Thus,
small enterprises specialising to a fine degree emerged to supply a variety of
services and components to 'diesel engine firms'. (The components which
the small-scale sector was unable to produce continued to be available from
larger firms or commercial importers.) The specialist firm, for instance,
engaged in cylinder boring or in casting work may thus be not much larger
than the 'diesel engine firm' engaged in operations (3), (7) and (9) but its
scale of production at the process in which it specialises is much larger than
what the 'diesel engine firm' can economically sustain.
We thus observe the phenomenon of a large number of small units
engaged in iron casting and others providing specialist engineering services
to small enterprises. For instance, an official census survey estimated the
number of iron casting units at 419, employing well over 2,000 workers, and
light engineering services units at 2,141 employing 10,500 workers.29 These
units provide their services and products to a large number of small enterprises engaged in the production of slow-speed diesel engines, low pressure
centrifugal water pumps, small electric motors, and to firms performing a
variety of other activities such as motor vehicle repairing.
IV. MARKET SEGMENTATION AS A CONDITION FOR SURVIVAL

We have sought to identify the mechanism that enabled a large number of
small production units to enter the tubewell industry even though initially
advantages associated with large-scale production might have appeared
to present an insuperable barrier. The operation of this mechanism over
time made available to the small-scale sector 'economies of specialisation'30
generated within this sector which reduced their cost disadvantages. In this
section, our objective is to identify other factors which, when combined with
those already considered, will provide a rationale for the continued survival
of small firms in the segment of the tubewell industry that served the private
agriculture market. The central point of the explanation relates to the
emergence of new markets and, in response to this, the direction of the
expansion of large firms, and the comparative advantages of different types
of enterprises in different markets.
When farmers' demand for tubewells began rapidly to expand there was,
as noted in section II, at the same time a steep rise in demand from other
sources, for example, the highly protected and lucrative public sector and
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private industry. Thus, expansion in the private agriculture market was not
the sole preoccupation of large firms during this period. The existing large
firms maintained their position in the expanding high-capacity, high-quality
segment of the private agriculture market. But more importantly, they
expanded their operations in other, more sheltered segments of the tubewell market and, except in the case of the multinational subsidiary which
specialises in water pumps, in activities outside the tubewell industry. (For
the distribution of the various segments of the tubewell market among firms
of different sizes, see Table 3.) Reference to import of technology by
BECO, during the 1950s and 1960s, to produce various products listed in
Table 3 was made in section II. In addition, BECO expanded its operations
in the production of machine tools, bicycles, and its work for the Ministry of
Defence. The multinational subsidiary expanded in the most sophisticated
product areas such as large capacity turbine tubewells, submersible pumps
and, along with BECO, became a major supplier of these and similar
products to the public sector. A third large firm, Ittefaq Foundries, Lahore
(which as a medium-sized foundry unit had entered tubewell production in
the early 1950s), besides expanding its activities in the upper end of the
private agriculture market, enlarged its casting operations to become the
Punjab's leading commercial iron foundry.31 By 1972, when, along with
BECO, it was nationalised, it was an important supplier of steel products
to Pakistan Railways, was doing specialist casting work for the Ministry
of Defence, and had pioneered the development of an advanced type of
cultivation-related equipment. Thus, during this period all the large firms
expanded their operations but the main thrust of this expansion was towards
areas of relatively more advanced technology and newly emerging markets
that were more protected than the private agriculture.
To focus our attention on this aspect of the development, we turn to Table
3 which shows, for 1971-72, a wide diversity in the products of the industry
which in early 1950s had produced largely slow-speed diesel engines and
1-2 cusec capacity water pumps. A noteworthy feature of the information
presented in this table is the relation between technology and the functional
and technical characteristics of the same type of products. It is here neither
possible nor necessary rigorously to define various categories of technologies used; all that we need note is that the technology used to produce
one type of product (say, high-speed, high horse power diesel engine) is
more advanced than that required to produce another type (for example,
slow-speed, low horse power). The greater sophistication of one type of
technology than that of another is interpreted in terms of greater complexity
of processes, required capability with respect to precision work, greater
knowledge of properties of metals, etc. As compared with the equipment
embodying less advanced technology, machines incorporating higher technologies are generally more expensive and their minimum efficient scale is
larger than that associated with less advanced methods. Access to various
types of technology thus virtually determined the sub division of the general
tubewell market that different sized firms could enter and establish themselves in. Small firms, possibilities of technical separation of processes
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TABLE 3
TECHNOLOGY, PRODUCT CHARACTERISTICS AND MARKETS (1971-72)
Markets
(1) WAPDA (Public sector)
(Served by large firms only)

(2) East Pakistan (Public
sector)
(Large firms only)

Products
Deepwell Turbine Ponps
Capacity: up to 6 cusecs
ii)
Submersible Ponps up to
1.5 cusecs
iii) Electric Motors: 3 phase,
High speed, 5-50 k.w.

1)

i)
ii)
iii)
iv)

(3) Pitolic Health Engineering
(Public sector)
(Mainly large firms - sane
median-sized also)
(4) Private Industry
(Mainly large firms sate median-sized also)
(5) Private Agriculture:
(Large, median-sized and
snail firms)

Technology Type

i)
ii)
i)
li)

i)
ii)
iii)

Diesel Engines: (Slow/
high speed) 7.5-40 HP
Centrifugal Pumps: below
2 cusecs
Deepwell Turbines: up to
6 cusecs
Electrical Motors: 5-50 k.w.
Deepwell Turbine Pumps:
3-6 cusecs
Electric Motors: up to
50 k.w./3 phase
Diesel Engines: Slow Speed
Capacity: 2O-70 HP
Non-clogging pumps:
horizontal/vertical suction
Size: 80-200 mm
Diesel Engines: Horizontal,
Slow/Median speed 15-50 HP
Electric Motors: Single
and 3 phase: 1-20 k.w.
Centrifugal Pumps: 1-2 cusecs

I

I & II

o
I & II

I & II

I, II « III

Note: Technology Types: Type I is the most sophisticated. It entails use of modern casting methods (including
arc furnaces) and advanced machine tools. These methods require design capacity, and initially at least
some foreign technical collaboration; they require also the back up services of qualified engineers and
technologists. Type III is the least sophisticated of the three. For instance, it entails use of traditional
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notwithstanding, had access to the simplest technology only; and given
the relation between technology and product characteristics this meant that
they could only enter the segment associated with the least sophisticated
products.
The segmentation of the general tubewell market that we observe in
Table 3 is replicated, though to a weaker and more limited extent, within
the private agriculture market. First, there was an important element of
diversity in the requirements of tubewells in terms of their technical specifications, for example, capacity. This depended on such factors as the depth of
the water table which varied across districts, size of farm to be irrigated, and
prospects of sale of water to other farmers.32 We thus observe a significant
variation in the capacity of tubewells installed in private agriculture.33
Second, for any given specification, small firms with access to simple technology only did not produce a product identical to the one marketed by large
firms. They entered the private agriculture market by producing a new
product and therefore by creating a new segment within that market. As
compared with the products of the large firms the tubewells of small producers were of low quality: some of their parts were made from scrap metal,
their specifications with respect to engine horse power and water discharge,
etc., were less precise, they required greater maintenance and were less
durable.34 But these tubewells were workable machines, approximately 50
per cent cheaper than comparable products of large firms.35 Many farmers,
particularly the low income ones, found them adequate for their needs. The
large firms, with access to advanced technology, had available to them
markets with high barriers to entry by small firms and, since during the
period markets did not present a constraint on their growth, large firms had
little incentive to do battle with small ones for an intensely competitive,
albeit large and expanding, segment of the market.36
Moreover there is also the question of the ability of the large to do battle
with the small on the latter's own ground. It is suggested that the direction of
expansion of the large firms was itself a restricting factor in their ability to
compete with small firms. The resources of the large firms included contacts
with public authority, considerable technological expertise and access to
foreign technology and collaboration. We have argued above that these and
other resources enabled thern to produce and market products which the
small units with access to lesser technology could not. It is, however, not
obvious that these resources would confer on large firms general superiority
in every line of activity. It seems more reasonable to suppose that these
advantages would apply only to those activities to which these resources are
particularly appropriate.37 What is more, the advantages associated with
these resources present only one side of the picture. On the debit side, the
maintenance of the technological and organisational structure of the large
firms necessarily entails certain costs. These arise from the very nature of its
resources (for example, foreign technical collaboration), from operating in
certain markets (for example, the public sector), and from the oligopolistic
competition in which the firm is engaged. Were the large firm, given this cost
structure, to challenge the small on the latter's own territory, there is no

Downloaded by [University of Strathclyde] at 04:48 05 March 2014

72

THE JOURNAL OF DEVELOPMENT STUDIES

necessary reason to believe that the price that it would have to accept would
make any significant contribution to the costs associated with its form of
organisation and provide the high rate of return which it has come to treat
as normal. On the other hand, the environment in which the small firm
operates confers on it certain cost advantages in the production of the
type of products it sells. These result from such factors as lack of formal
organisation, immunity from the provisions of labour legislation, flexibility
in the deployment of labour and in hours worked, direct contact with
customers, and acceptance of very low profit margins.
We conclude that the survival of small firms in the private agriculture
market was ensured by the following factors: realisation of the technological
possibilities of vertical specialisation in the small-scale sector; access to
certain essential physical inputs from larger firms or through imports;
emergence of sheltered markets in related and other areas into which large
firms could with ease expand; and the nature of the comparative advantages
enjoyed by small enterprises in marketing a relatively low-technology
product.
V. SOME GENERAL OBSERVATIONS

Government policy in Pakistan during the period under consideration did
not assign any important developmental role to small-scale enterprises. It
was never thought that small-scale producers were capable of exhibiting any
dynamism. Government policies explicitly aimed at large-scale industrialisation and large enterprises received special privileges. This sector was thus
explicitly assisted in establishing its dominant position in the country's
industrial structure. This dominance was reflected in the large-scale sector
having safe, secure and highly profitable markets, some of these provided by
the public sector. It is reasonable to believe that for technological reasons
alone - that is, without the preferential treatment that it received from the
government - the large-scale would have become the dominant form of
organisation in Pakistan's industry. However, government policy reinforced
the technological factor and thus contributed to the weakening of the
forces of competition with adverse consequences for the development of the
economy.
However, even in the absence of a positive small enterprise policy, this
sector did emerge and flourish. In this article we have identified a number of
success factors in this development. Among the factors specific to the
Punjab situation we have noted the initial availability of certain types of
resources and the nature of technical choice in the production of slowspeed diesel engines and low capacity centrifugal water pumps. Factors of
a more general nature and common to a wider range of similar phenomena
(and hence more amenable to policy) were the environment of economic
expansion and, paradoxical as it may seem to those used to thinking in terms
of the small versus the large, the small firm's proximity to large enterprises.
Despite its bias in favour of the large-scale, economic development during
the period offered a variety of opportunities suitable for the mobilisation of
certain latent reserves of skills, capital and entrepreneurial drive. Some of
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these 'interstices of the industry' which the small were able to occupy proved
to be substantial and durable. Since only a developing economy can provide
such interstices it is reasonable to regard the process of development as a
necessary condition for the type of phenomenon studied here. The prior
establishment of large enterprises that imported the technology of tubewell production into the country was another condition necessary for the
emergence of the small-scale sector. Small firms obtained necessary skills
and physical inputs such as simple machine tools, iron castings, diesel engine
components, etc., from large firms in the industry. These physical inputs
the small-scale was either unable to produce or produce only after it had
reached a certain stage in its development. From the point of view of the
individual small producer the external economies generated by the large
were as important as those it obtained through the evolution of vertical
specialisation within the small-scale sector. If there are any general lessons
in this study they are that small enterprises are capable of bringing certain
latent reserves of resources into productive use, and that they can best
succeed in doing this in a general climate of economic development and in
tendem with the large-scale. A positive small enterprise policy will recognise
this and focus on removing the specific disabilities that thwart the realisation
of the full potential of this form of production.
final version received July 1985

NOTES
1.
2.
3.
4.
5.
6.

See, for instance, Aubrey [1951] and Hoselitz [1959].
See ILO [1972].
See Banerji [1978].
Falcon [1967:1151].
Child and Kaneda [1975].
(a) Most of the industrialists with whom the authors had discussions during the summer of
1981 agreed that small firms, in the late 1960s, held a share that was between 40 to 50 per
cent of the private agriculture market. The rest was divided among three large and about
seven medium-sized firms, (b) The characteristics of larger firms include a formal management structure and access to: advanced technology and foreign technical collaboration,
import licences, and institutional finance. The small firm, with the possible exception of
limited access to small bank loans, possesses none of these characteristics. The mediumsized enterprise occupies an intermediate position. For instance, none of the medium-sized
firms was large enough to have access to foreign technical advice or collaboration, (c) The
selection of the year 1960 is dictated by the consideration that it was around this time that
the entry into the industry by small firms on a significant scale started to take place. The
year 1973 has been chosen because the period 1972-74 marks a watershed in the development of the industry. During this period there was a drastic fall in demand for tubewells, the
two wholly Pakistani-owned enterprises in the industry were nationalised, and a number of
medium-sized enterprises who were unable to adapt to the circumstances created by new
labour laws introduced by Mr Bhutto's government closed down. The adjustments that the
developments of 1972-74 (including the loss of the East Pakistan market) forced upon the
industry are too extensive to be included in the present discussion.
7. See, for instance, Sylos-Labini [1962]. Sylos-Labini's model does not permit small firms
more than a peripheral position in an oligopolistic industry. See also Modigliani's [1958]
reformulation of Sylos-Labini's model.
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8. For a brief history of the Batala Engineering Company until its nationalisation, see BECO
[1973].
9. It is noteworthy that the small town of Daska which, from the early 1960s, became well
known as an important centre of slow-speed diesel engine production lies in the neighbourhood of these three towns, all with a history of small-scale metal working.
10. Government of Pakistan [1957].
11. Mohammad [1965].
12. Falcon and Gotsch [1968].
13. See, for instance, Islam [1981: 112-38].
14. Lewis and Hussain [1966].
15. Government of Pakistan [1980: Table 75].
16. Gotsch quoted in Falcon [1967: 1150].
17. Mohammad [1965: 41].
18. Mohammad [1965: 5].
19. Water and Power Development Authority (n.d.).
20. During the 1950s, and even until much later, many small-scale units in agro-based industries located in rural areas with no electricity relied entirely on diesel engines as power
generators.
21. Falcon [1967:1146]; also Papanek [1967: 29-32].
22. For a progress report on extension of technical and vocational training, see Government of
Pakistan [1971: 67-70 and 241].
23. See BECO [1973:10-12].
24. Much of the industry, large, medium and small-scale, serving agriculture, was located in
Lahore and Daska so that the dispersion of the market over a large geographical area
cannot be invoked as a factor explaining the entry of small firms.
25. Smith [1976:14 and 23-4].
26. Robinson [1958:20]. Adam Smith's distinction between specialisation within an enterprise
and between enterprises linked together by a network of complementary activities and its
relevance to the theory of the firm is also discussed, among others, by Coase [1937] and
Richardson [1975].
27. The analysis will apply with even greater force if the product is more broadly defined, say,
as 'diesel engine plus water pump'. The two constituents of the tubewell can be, and indeed
are, produced independently of each other. Therefore, the scope for vertical specialisation
with the broader definition is greater than it is with the narrower.
28. Child and Kaneda [1975: 257].
29. Punjab Small Industries Corporation [1977-78]. The activities of units specialising in
engineering services include cylinder boring, turning, shaping, milling, etc. The PSIC
census figures for employment in the sector producing diesel engines and water pumps
(tubewells) are much smaller than the estimate of Child and Kaneda. The difference
appears to arise from different classifications used. A sizeable proportion of the units
engaged in such specialised activities as casting, cylinder boring, etc., is engaged in
supplying services to tubewell firms. While the PSIC census classified these enterprises into
separate specialised activities, Child and Kaneda appear to have included them in the
tubewell segment of the agriculturally-related engineering industry.
30. This term is used by Rosenberg [1963: 219].
31. This firm was also an important supplier of castings to producers in the small-scale sector.
32. See Mohammad [1965: 8-9, and passim].
33. Government of Pakistan [1980].
34. Accompanying the extension of tubewell installation and other improvements in production methods in agriculture was a rapid development of facilities for repair and maintenance of equipment in rural areas. The availability of these services to farmers must have
facilitated the acceptance by the market of equipment which was relatively more maintenance intensive. For a report on the extension of repair and maintenance services in one
district of the Punjab, see Hussain [1980].
35. According to information supplied by BECO and a number of small firms prices of
tubewells comparable in technical features produced by them were Rs. 32,000 and Rs.
18,000 respectively.
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36. Our extensive discussions with the management of the three large enterprises confirmed
that they did not adapt their marketing strategies to the new situation created by the entry
of small enterprises. For instance, although they continued extensively to advertise
their products none of them established a showroom-retail outlet outside Lahore and
Rawalpindi. They neither lowered the quality of their products, nor did they reduce their
prices to engage the small in a competitive struggle. As far as the private agriculture market
was concerned they concentrated entirely on the high-quality, high-price segment.
37. On this point, see Penrose [1963: 217-28].
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