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Abstract

This paper empirically analyzes the relationship between Pakistan’s industrial and agricultural sectors. Pakistan was chosen
because of its status of a semi-industrialized country with heavy dependence on the agricultural sector. The relationship between
cotton production and industrial growth is also evaluated due to the prominence of this crop in Pakistani agriculture. The
results indicate that these sectors are complementary, yet industry tends to benefit more from agricultural growth than vice
versa. The timing of this information is critical, as Pakistan’s policy makers now face major agricultural policy reforms in
their quest for continued industrial development. ©2000 Elsevier Science B.V. All rights reserved.
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1. Introduction

In the early part of the nineteenth century, England
experienced a phenomenon, which forever altered the
world’s economic conditions. This event, which swept
through the western world transforming everything in
its path, was the Industrial Revolution, and since its
inception, economists and governmental policy mak-
ers alike have associated economic growth with in-
dustrialization. Indeed, according to many, economic
development is not only aided by industrialization, but
defined by it. In an early World Bank publication, de-
velopment is defined as ‘a new telephone exchange
in Addis Ababa; a machine shop in Thailand; a pas-
teurization plant in Ceylon’ (Heilbroner, 1966). This
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association of growth and industry has not happened
haphazardly. The development of large-scale industry
not only increases the private sector’s profitability, but
also expands the productive capabilities of an entire
nation by increasing the amount of goods that can be
produced from a given set of resources. Not only does
the process of industrialization allow a nation to bet-
ter meet its domestic needs, but when excess manu-
factured goods are exported, the positive externalities
created by trade are also increased (Khan, 1993). In
addition, the industrial sector often serves to absorb
excess labor, thus increasing the middle-income pop-
ulation base of a nation.

Industry is considered the next logical step to pro-
ceed to from the traditionally agriculture-based econ-
omy (Hunker, 1974). When this occurs, a relationship
is formed between the established agricultural sector
and the infant industrial sector. Agriculture provides
food, fiber, and raw material for industry, and ben-
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efits in turn as industry helps modernize traditional
production techniques by providing modern inputs,
technology, and improved managerial skills. The end
result is that both sectors benefit from each other, and
the nation benefits from their growth and increased
efficiency. This relationship between agricultural
and industrial sectors is of great significance to the
economies of Pakistan and other developing nations,
and deserves a close analysis.

Industrialization has been the path of choice among
many third-world nations in their attempt to follow in
the economic footsteps of the Western world. It is a
path that has been successful for many of the newly
industrialized countries, such as Taiwan, South Korea,
and Singapore. The correlation between GDP growth
and industrial share of GDP for several low-income
nations is demonstrated in Fig. 1.1 With the obvious
benefits that can be reaped from industrial growth, it
can be easy for policy makers to overemphasize sup-
port for industry while neglecting the agricultural sec-
tor. Despite the high priority placed on industrializa-
tion by many third-world nations, there exists little
attention from the government toward the exact rela-
tionship between the agricultural sector, which often
dominates the economy, and industrial development.

Due to the wide variation among nations in their
industrial bases, political atmospheres, and social and
historical influences, it is important to examine this
relationship for a single developing nation. Pakistan
is used in this research as a case study. The overall
objective of this study is to determine the relationship
between growth rates of the agricultural and industrial
sectors in Pakistan.

1.1. The Pakistan position

Located well within the bounds of the Asian poverty
belt, with an estimated adult literacy rate of 34%, an
infant mortality rate of approximately one out of ten
(Finance Division, 1992), and only 32% of its pop-
ulation having access to safe drinking water (Burki,
1986), Pakistan can undoubtedly be classified as an
underdeveloped nation despite its semi-industrial sta-
tus. In 1995, Pakistan’s per capita income was US
$460 (or 2,230 International dollars, converted using

! A similar figure was originally presented by Hewitt et al. (1992)
for different countries and dates.

the purchasing power parity), which classified it as
a low-income nation by World Bank standards. De-
spite the relatively low level of per capita income, the
GDP growth rate has been impressive. With an annual
GDP growth rate of 4.6% during the 1990-1995 pe-
riod, Pakistan optimistically hopes to surpass the GDP
level of US $766 (World Bank, 1997). A key source
of GDP growth has been the agricultural sector (3.6%
annually during the last 25 years), (Faruquee, 1994).

In terms of economic development, both agricul-
tural and industrial sectors have played major roles.
In 1995 (the most recent year for which economic
data are available), the industrial (includes manufac-
turing) and agricultural sectors accounted for 24 and
26% of the overall GDP, respectively (World Bank,
1997). However, while the industrial and manufactur-
ing sectors accounted for 94.1% of export values, the
agricultural sector had a share of only 5.2% (United
Nations, 1974). In terms of employment, the indus-
trial and manufacturing sectors accounted for 10.9%:
of total employment, while agricultural sector em-
ployed 46.5% (United Nations, 1997). Furthermore,
both raw and processed cotton have been important
to Pakistan’s economic development. Not only is cot-
ton a primary agricultural commodity, but it is also
vital to Pakistan’s industrial sector. Cotton production
took 20% of the area under principle crops during the
1985-1995 period (United Nations, various issues).
During the same period, the cotton industry (raw and
processed cotton) accounted for more that 70% of the
export value. Moreover, 15% of the manufacturing
sector is composed of cotton-based enterprises, such
as mills and power looms (Ender, 1990).

In spite of the importance of agriculture, Pakistan
has pursued a consistent policy directed at indus-
trial development in its attempts to increase its per
capita income. Export restrictions have been levied on
agricultural products, such as cotton, to increase do-
mestic supplies. This has effectively subsidized these
industrial inputs at the expense of the agricultural
sector (Ender, 1990). The objective of this study is to
bring about a fuller understanding of the relationship
between the agricultural and industrial sectors of Pak-
istan’s economy. Specific objectives include a simul-
taneous analysis of the impact of agricultural and in-
dustrial GDP on one another. A study, such as this, that
evaluates the relationship between agriculture and
industry, can be important for both Pakistani policy
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Fig. 1. Correlation between industrialization and growth in selected low-income nations.

makers and other developing nations in evaluating
their policies in the past, and formulating strategies
for the future. Without an understanding of the rela-
tionships between these major sectors, it is difficult to
fully understand the complex dynamics of develop-
ment and construct effective policies for sustainable
economic growth.

1.2. Previous research

Previous research on interaction between agricul-
ture and industry has been limited. In a theoretical
analysis of agriculture’s role in structural transfor-
mation of underdeveloped nations, Johnston and
Kilby (1975) examined some of the traits of agricul-
tural/industrial interaction. It was hypothesized that
one of the major roadblocks to industrial expansion
in underdeveloped nations relates directly to the rela-
tionship between agriculture and industry. According
to this hypothesis, inequalities in agricultural income
distribution concentrate a majority of the rural buying
power in the hands of a few large landholders. This
causes a disproportionate rural demand for high-value,
capital-intensive goods. As underdeveloped nations
possess the capabilities to produce labor-intensive
products more efficiently than capital-intensive ones,
a case such as this (where there exists a large rural
demand for high-value products) results in the devel-

opment of inefficient industries for the production of
capital-intensive manufactured goods for the domestic
market. These goods have difficulty competing with
imports, and are profitable only due to government
policies which create favorable price distortions for
the industry.

This inefficient allocation of resources not only
slows the growth of the industrial sector, but also cre-
ates a vicious cycle by reducing the labor-absorption
potential of industry. This reduces opportunities for
expanding the middle-income population sector, and
thus perpetuates the original income inequalities that
first stimulated the development of an inefficient
industrial sector. A situation such as this could hypo-
thetically be altered through the development of the
agricultural sector. This would effectively widen the
middle-income population base and encourage the
development of more efficient industries with lower
capital per worker ratios.

A later work utilized empirical analysis to provide
support for the hypothesis that a favorable relationship
exists between the agricultural and industrial sectors.
The study used a single-equation, non-linear model to
test the significance of the agricultural/industrial re-
lationship (Hwa, 1983). This model related industrial
growth to per capita income and agricultural growth.
The results indicated that agricultural growth had a
significant impact on the industrial growth. Hwa’s re-
sults also showed that the inclusion of the agricultural
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growth variable raised the explanatory power of the
model, and confirmed the hypothesis that countries
with above-normal growth in their industrial sectors
are the ones with above-normal growth in the agricul-
tural sector. However, while this model acknowledged
that industry benefits from agriculture, it did not take
into account that agriculture also benefits from indus-
try. It could be argued that, while industrial output is
in part determined by agriculture, agricultural output
is at the same time affected by industry.

In a more recent study, Yoa (1996) used the vector
autoregressive (VAR) model to study the relationship
among primary sectors in China. He indicated that
the support of the farm production after economic re-
forms, has improved agricultural growth and industrial
efficiency. Although the VAR model provides the link-
age between agricultural and non-agricultural sectors,
the model fails to present the contribution of capital
growth to the sector.

In a study of the U.S. economy by Gopinath and
Roe (1996), GDP is specified as a function of prices
of each of the major sectors (agriculture, industry and
services) and prices of inputs (capital and labor). From
this study, it is concluded that the industrial and agri-
cultural sectors are complementary. It is further ex-
plained that food processing and non-durable market-
ing sectors of industry benefit from agriculture prod-
ucts as a source of input. Moreover, the agricultural
sector benefits from chemical and machinery output
of the industry.

1.3. The model

In order to analyze the impacts of agricultural and
industrial sectors on one another, a GDP growth model
is developed and estimated in this study. In several of
the past studies (Robinson, 1971; Gopinath and Roe,
1996; Humphries and Knowles, 1998), gross domestic
product (Y) is defined as a function of primary inputs,
mainly, capital (K) and labor (L). Therefore, the output
of any sector is defined as a function of capital and
labor input employed in that sector at the time:

Y;)=F(Kj, Lj) j=agriculture (a), industry (i) (1)

In these models, capital and labor are assumed to be
mobile among sectors, and this mobility causes a dif-

ferential growth rate across sectors (Robinson, 1971).
This is shown by taking the total derivative of Eq. (1):

OF F

dY; = —dK; + —dL:, 2
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Or, in terms of parameter estimates:
¥ = Bxkj + pil;,

where yj, Iéj and ij are the output growth rates of sector j
and the growth rates of capital and labor used in sector
j- Bs are elasticities with respect to input factors. Sim-
ilar to Chenery and Syrquin (1975), Cobb-Douglas
type functions are used to represent production in this
study. The assumption of homogeneity of degree one
(or linearly homogeneous production functions) im-
plies that the total percentage change in output with
respect to the percentage change in the quantities of
all inputs, or the sum of Bs, is equal to one. Us-
ing the Wald test, we failed to reject the null hy-
pothesis of homogeneity of degree one of the pro-
duction functions (industrial and agricultural) at 95%
confidence level. Therefore, the production functions
estimated in this study are assumed to be linearly
homogeneous.

The model used in this study recognizes that the
interaction between agriculture and industry may oc-
cur in both directions, with each sector affecting the
other. Therefore, the equations of agricultural and in-
dustrial output are estimated by both a single-equation
approach and a systems approach. More specifically,
two equations were developed to evaluate the inter-
action between the agricultural and industrial sectors..
The first equation determines the growth of the agri-
cultural sector’s GDP, thus evaluating the factors that
are expected to impact the growth of this sector. And,
likewise, the second equation determines the growth
of the industrial sector’s GDP. Given the importance.
of cotton to both agricultural and industrial sectors,
the relationship between the growth of the industrial
and cotton sectors is examined through two equa-
tions. One equation examines the factors impacting
the growth of cotton production and the other spec-
ifies the growth of industrial GDP as a function of
the growth of cotton output among other variables
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(cotton-dependent industrial GDP equation). There-
fore, the model consists of a total of four equations to
be estimated.

1.3.1. Agricultural and industrial GDP equations

In order to capture the linkages between agriculture
and industry, the growth in the industrial sector (y;)
and the growth in the GDP, generated by the trans-
portation sector, (y;) are added as independent vari-
ables to the agricultural sector’s output growth model
in addition to the capital and labor growth rates (k,
and [,). The GDP generated by the transport sector is
added, as constraints in transportation infrastructure
often limit sales. Included in transportation infrastruc-
ture and activities are railroads, roads, shipping, civil
aviation, and communication (United Nations, 1974).
The equation determining the growth rate of agricul-
tural GDP is specified as

Ya = Bo + Bxka + Bila + Biyi + By + e )

where B¢ is the intercept or constant term, and other
Bs represent elasticities to be estimated.

Similarly, the growth in the industrial GDP is spec-
ified as a function of the growth rates of capital used
in industry (k;), industrial labor force @, agricultural
GDP (y,), and GDP generated by the transportation
sector (y¢):

Vi = oo+ Olki{i + Ollii +aaya + oy +e &)

where the intercept or constant term is «g, and as
represent elasticities to be estimated.

Despite the fact that much of Pakistan’s industry
is capital-intensive (as opposed to labor intensive), it
is expected that the industrial sector’s GDP will re-
spond positively to the availability of qualified labor.
This is expected in light of the shortage of techni-
cal knowledge and ability among the traditional labor
force. While Pakistan may not be suffering from an
absolute shortage of labor, the percentage of the labor
force that is qualified labor may not be sufficient to
meet the needs of industry. The coefficient of capital
is expected to be positive, as the growth in the capital
formation in each sector is expected to impact posi-
tively the growth of that sector. Moreover, the inclu-
sion of agricultural and industrial GDPs as indepen-
dent variables in Egs. (4) and (5) will help determine

the relationship between the industrial and agricultural
sectors.

1.3.2. Cotton related equations

In order to determine more accurately the rela-
tionship between Pakistan’s large cotton sector and
the industrial sector, two recursive equations consist-
ing of a cotton equation, which analyzes the growth
in the real value of total cotton production, and a
cotton-dependent industrial GDP equation were spec-
ified. The factors that are expected to impact the
growth of cotton production (¢) are the growth rates
in capital used in agriculture (ka), agricultural labor
force (I,), the amount of cotton textile processed
(metric tons) in the country (m), and previous year
wholesale real price of cotton (p). These factors are
reflected in the following function:

¢ =0+ Wka + Vla + ymit + vpp + € ©6)

where y ¢ is intercept, and y's represent elasticities to
be estimated. The amount of cotton textile processed
in Pakistan is used as an indication of industrial growth
in the cotton sector.

This cotton-dependent GDP equation determining
the size of the industrial sector is a modification of
Eq. (5), as described in the previous section. Here,
it is assumed that the growth of industrial GDP (y;)
is a function of growth rates in capital used in in-
dustry (léi), industrial labor (l}), and the real value of
cotton output (¢). The resulting function is written as
follows:

Vi = 80 + Sk + 81l + 8c¢ + e (7

where the intercept or constant term is 8, and §s rep-
resent elasticities to be estimated.

2. Data and estimation methods

The primary source of data was United Nations
(1977-1994). The monetary data was deflated by a
GDP deflator using the data from the International
Monetary Fund (1996) and using 1990 as the base
year. The data used in this study cover the period
1970-1994. Financial data are measured in real ru-
pees. The natural logarithm of the variable were used
to represent the growth rates of variables.
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Egs. (4-7) were estimated using the ordinary
least squares (OLS) method and two-stage least
squares (2SLS), with the constant returns to scale
restriction imposed. OLS is one of the most popular
single-equation methods, but estimating each equa-
tion separately may lead to biased results. Despite its
suffering from asymptotic bias, OLS can be a very
effective tool for small samples since it minimizes
the variance and is less susceptible to estimation er-
rors such as misspecifications and multicolinearity
(Kennedy, 1998).

The 2SLS uses an instrumental variable approach.
It yields consistent and fully efficient (in cases where
disturbances are normally distributed) estimators. In
the just-identified equations, 2SLS estimators are iden-
tical to those of Limited Information Maximum Like-
lihood and Indirect Least Squares (Green, 1997). The
alternative method is three-stage least squares (3SLS),
which can be more efficient than 2SLS. The disad-
vantage of 3SLS is its sensitiveness to misspecifica-
tion errors. Also, it is difficult to prove superiority of
3SLS over 2SLS. Due to its preferred small sample
properties than most other methods, insensitiveness to
misspecification errors or multicolinearity, as shown
in monte carlo studies, and due to inexpensive cost
of estimation, 2SLS is recommended for general use
(Kennedy, 1998).

The misspecification test suggested by McGuirk
et al. (1995) was used to verify the assumption of
normality, independence, homoskedasticity, stability
and linear form. All assumptions held at 95% confi-
dence level. Though the model has a problem of mul-
ticollinearity, imposing the restriction (constant return
to scale in this study) is expected to reduce variance
of parameter estimates (Kennedy, 1998).

3. Estimation results

The results of 2SLS and OLS estimation for agri-
cultural (Eq. (4)) and industrial GDPs (Eq. (5)) are re-
ported in Table 1. Likewise, the parameters estimates
for cotton production (Eq. (6)) and cotton-dependent
industrial GDP (Eq. (7)) are reported in Table 2. Note
that Egs. (4) and (5) were estimated in a separate
model than Egs. (6) and (7).

The R2s for the four equations, estimated using
OLS, are 0.97, 095, 0.84, and 0.97 for agricul-

tural GDP, industrial GDP, cotton production, and
cotton-dependent industrial GDP equations, respec-
tively. Moreover, the R2s for each equation, when
estimated with 2SLS, are similar to the R%s from the
OLS method of estimation. Likewise, the magnitude
of the coefficients of capital and labor in the indus-
trial GDP (Eq. (5)) and cotton-dependent industrial
GDP (Eq. (7)) equations were very similar, indicat-
ing robust results. Note that the estimated parameters
for Eq. (6) using the OLS method of estimation are
identical to those obtained from the 2SLS.?2

3.1. The interactions of industry and agriculture

In the agricultural GDP equation (Eq. (4)), the co-
efficient for industrial sector’s GDP (8;) represents
the benefit that agriculture receives from the industrial
sector (Table 1). In the 2SLS model for this equation,
Bi is positive, but not statistically significant. When
the same relationship is examined by the single equa-
tion OLS, we find that the coefficient of the industrial
GDP variable is positive and statistically significant.
From the OLS results, it can be concluded that the
agricultural sector is benefiting from the manufactur-
ing sector. This may be due to the fact that the in-
dustry began reciprocating benefits by supplying the
agricultural sector with modern technology since the
early eighties. In addition, Pakistan has recently be-
come self-sufficient in certain chemical fertilizers.

The sign on the coefficient for the agricultural sec-
tor’s GDP («,) in the industrial equation (Eq. (5)) was
expected to be positive, as a large portion of the indus-
trial sector has been dependent upon agriculture for
raw materials since Pakistan’s independence in 1947.
The agricultural GDP parameter estimates from both
2SLS and OLS models were consistent with this ex-
pectation. This coefficient was statistically significant
at a level of 5% in 2SLS and at 1% in OLS. Howeyver,
the magnitude of the industrial GDP parameter in the
agricultural GDP equation (Eq. (4)) is much smaller
than the size of the agricultural GDP parameter in the

2 The reason for identical coefficients is that the dependent vari-
able in Eq. (7), industrial GDP, is not included as an indepen-
dent variable in Eq. (6), cotton production equation. Instead, the
variable indicating cotton textile processed is included as an in-
dependent variable in Eq. (6) to represent industrial growth in the
cotton sector.
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Table 1

Estimated elasticities, agricultural and industrial GDP equations, Pakistan, 1970-94%

23

Parameter estimates of

Model estimated with 2SLS

Model estimated with OLS

Agricultural GDP equation (Eq. (4))
Capital (Bx)

Agricultural labor force (B81)
Industrial GDP (8;)

Transportation GDP (8¢)

Intercept (Bo)

Industrial GDP equation (Eq. (5))
Capital (ork)

Industrial labour force (o)
Agricultural GDP (o3)

Transport GDP ()

Intercept (o)

0.048 (0.670)
0.952%#* (13.222)
0.064 (0.416)
0.217* (2.114)

—2.321%%% (—7.666)
R2=0.97

0.246 (1.454)
0.754*%% (4.448)
1.729% (2.013)
—0.530 (—1.427)
—4.121%* (=2.725)
R2=097

—0.025 (—0.292)
1.025%%% (11.986)
0.322%% (2.990)
0.060 (0.679)

—2717#%* (—8.707)
R2=0.97

0.314 (1.738)
0.686+** (3.788)
1.301%* (2.914)
—0.348 (—1.557)
—3.379%#* (—3.786)
R2=0.95

Figures in parentheses are f-statistics; *, significance at 5% level; **, significance at 1% level; and ***, significance at 0.1% level.

Table 2

Estimated elasticities, cotton production and cotton-dependent industrial GDP equations, Pakistan, 1970-19942

Parameter estimates of

Model estimated with 2SLS

Model estimated with OLS

Cotton production equation (Eq. (6))
Capital (i)
Agricultural labor force (y1)
Cotton textile processed (ym)
Cotton price (yp)
Intercept (yo)

R*=0.77

Cotton-dependent industrial GDP equation (Eq. (7))
Capital (k)
Industrial labour force (8;)
Cotton production (&¢)
Intercept (8o)
R?=0.95

—0.264 (—0.904)
1.264%%* (4.320)
0.878*** (5.091)
0.410* (2.250)

—8.027*** (—3.456)

0.424%%* (6.312)

0.576%+* (8.573)

0.356%++ (5.984)
—5.678*%%% (—7.159)

—0.264 (—0.861)
1.264%*%% (4.116)
0.878*#* (4.852)
0.410% (2.144)

—8.027** (—3.293)
R2=0.84

0.455%+* (6.603)
0.545%*% (7.908)
0.323*** (5.644)

—5.248%%* (—6.830)
R*=097

Figures in parentheses are r-statistics; *, significance at 5% level; **, significance at 1% level; and ***, significance at 0.1% level.

industrial GDP equation (Eq. (5)). This may suggest
that industry has benefited more from the relationship
than has agriculture.

The impact on the industrial sector was also evalu-
ated in terms of cotton production. This allows us to
examine how Pakistan’s industrialization process in-
teracts with one specific crop. This is especially perti-
nent to Pakistan’s economy due to cotton’s large share
of overall agricultural production. The estimations of
the 2SLS and OLS methods for both cotton produc-
tion equation (Eq. (6)) and cotton-dependent industrial
GDP equation (Eq. (7)) are reported in Table 2. In the

cotton-dependent industrial GDP equation, the coef-
ficient of the value of cotton production (§¢) is posi-
tive. This indicates that cotton production has been a
favorable factor in Pakistan’s industrial growth. These
results are statistically significant at a 0.1% signif-
icance level using both 2SLS and OLS estimation
methods. According to 2SLS, a 10% increase in the
value of cotton production has resulted in an increase
of almost 3.5% in the value of total industrial out-
put. The results obtained by the OLS single-equation
model, in column 2, confirm the findings reported by
2SLS.
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While cotton production is not directly dependent
on industrial development in our model, it is dependent
on the amount of cotton textile processed, a somewhat
related variable. In Table 2, the estimation results of
cotton production equation (Eq. (6)) show a positive
and statistically significant sign for the coefficient of
cotton textile processed (y). This may indicate that
production is demand driven. Increases in the amount
of cotton textile processed are expected to increase the
demand for cotton, which, in a free market situation,
will encourage its production. It is interesting to note
that these results occurred despite price fixing mech-
anisms present in the Pakistani economy intended to
provide a cheap supply of cotton to encourage the de-
velopment of the textile industry. The size of this co-
efficient implies that a 10% increase in the amount of
cotton textile processed has led to an increase of ap-
proximately 9% in cotton production.

This study recognizes the fact that agriculture and
industry are also indirectly bound together in their
relationship by many factors. In determining proper
policy priorities, it is important to understand how a
nation’s many limited resources are shared between
these sectors, and how they each benefit from these
resources. The results for the capital parameters are
examined first, and the labor force, next.

3.1.1. The impact of capital

In the agricultural GDP equation (Eq. (4)),
the estimated capital parameter is positive, but
non-statistically significant from the 2SLS method,
and negative and statistically insignificant from the
OLS method of estimation. Two explanations may be
given for these results. The first explanation relates
to factor intensity in each sector. It is expected that
the more capital-, or labor-, intensive a sector is, the
larger is the growth of the sectoral output with respect
to increases in capital or labor (Gopinath and Roe,
1996). Since the industrial sector in Pakistan is more
capital intensive than the agricultural sector, a smaller
capital coefficient is expected in the agricultural GDP
equation than the industrial GDP equation. Second,
the data on the capital variable measures total capi-
tal formation (domestic and imported), and does not
distinguish as to which sector (agriculture or indus-
try) it is being invested in. If the investments are not
made in agriculture, a non-significant impact of the

change in capital formation may be observed for the
agricultural GDP. In the past, government policies in
Pakistan have encouraged industrial development by
diverting resources to the industrial sector and away
from the agricultural sector (Faruquee, 1995).

In the industrial GDP equation (Eq. (5)), the sign
for capital coefficient (ax), when estimated by both
2SLS and OLS estimation results, was positive, but
also statistically insignificant and larger in magnitude
than the coefficient of capital in the agricultural equa-
tion. This may be because the industrial sector is more
capital intensive relative to the agriculture sector and,
therefore, the industrial output is expected to be more
responsive than the agricultural output to the growth in
capital formation. Note that statistical insignificance
does not always imply economic insignificance (Mc-
Closkey and Ziliak, 1996).

Total capital showed a statistically significant pa-
rameter, with a positive sign in the cotton-dependent
industrial equation (Eq. (7)), but it showed statistical
non-significance, with a negative sign in cotton equa-
tion (Eq. (6)). This is also consistent with the prior ex-
pectations. Again, government policies have empha-
sized diverting capital investments to the industry. Es-
timation results indicate that the elasticities of the in-
dustrial output with respect to capital are relatively low
(0.3-0.4) in both industrial and cotton-dependent in-
dustrial equations (Egs. (5) and (7)). This may be due
to the overprotection of the industrial sector, which,
according to past studies, results in inefficient perfor-
mance of resources used in industry (Faruquee, 1995).

3.1.2. The effect of labor

Capital is not the only resource that must be divided
between agricultural and industrial sectors. Labor sup-
ply can have extensive effects on the growth of both
agricultural and industrial sectors. The relative size of
industrial GDP and industrial labor force is given in
Figs. 2 and 3. As is shown in the figures, although the
industrial sector accounted for 24% of GDP in 1994,
it employed only 10.9% of the labor. Meanwhile, the
agricultural sector, while accounting for 26% of the
GDP, employed about 50% of the labor force in 1994.

Both the agricultural GDP (Eq. (4)) and the cotton
production equations (Eq. (6)) showed a statistically
significant and positive parameter for the agricultural
labor force (Tables 1 and 2). The positive and statis-
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tically significant labor force parameter provides im-
plicit support for the labor intensiveness of Pakistan’s
agricultural sector. Nevertheless, increased employ-
ment in agriculture can have only positive results on
output if it is combined with increase in complemen-
tary factors of production, such as land and water.

Labor was also evaluated in the industrial GDP
equation (Eq. (5)). In both 2SLS and OLS methods
(Table 1), the estimated coefficient for industrial la-
bor force (o) had a positive sign and was statistically
significant. Positive and statistically significant results
were also estimated by the cotton-dependent industrial
equation (Table 2). Given that Pakistan’s industrial
sector is capital intensive, the quality of labor avail-
able to the industry may be more important than the
quantity of labor available. Nevertheless, the industry
suffers from shortage of high quality labor despite the
high level of unemployment (Khan, 1993).

3.1.3. The effect of transport sector’s GDP

The size of the transport sector’s GDP was eval-
uated in both agricultural and industrial GDP equa-
tions (Eqgs. (4) and (5)). This variable was expected to
have a larger impact on the agricultural sector since
agriculture is primarily located in lesser developed ru-
ral areas, where even slight improvements in transport
can remove major obstacles in accessing the markets.
In the agricultural equation, the coefficient of trans-
port sector’s GDP (8¢) was estimated to be positive in
both 2SLS and OLS models, but statistically signifi-
cant only in the 2SLS model. This is consistent with
prior expectation that growth in the transport sector
has benefited agriculture. The better access to markets
provided by growth in the transportation sector not
only means that farmers have more incentives to pro-
duce, but also that more of the production is accounted
for when calculating total output because marketable
surplus can be delivered to the markets.

The transport sector’s GDP is expected to have less
impact on the industrial GDP than on the agricultural
GDP due to the fact that industry tends to develop in
areas that already have adequate infrastructure. The
estimated coefficient of transport GDP in the indus-
trial GDP equation (o) was statistically insignificant
and negative in both 2SLS and OLS models (Table 1).
As expected, the estimations of both models demon-
strated that changes in the size of the transport sector’s

GDP have had a larger impact on agriculture than on
industry.

4. Conclusions

This study examines the interaction between the
agricultural and industrial sectors of Pakistan’s econ-
omy. As Pakistan’s policy makers continue to pursue
growth in the industrial sector with hopes of stimulat-
ing economic development, the prospects for agricul-
ture retaining priority status seem slim. Much of Pak-
istan’s industrial growth to present has been funded at
the expense of the agricultural sector. The results of
this study indicate that this may not be an entirely ef-
ficient approach. The positive coefficients associated
with the interaction terms in both industrial and agri-
cultural GDP equations indicate that both sectors ben-
efit from their relationship. However, the difference in
the sizes and statistical significance of the interaction
parameters demonstrates that while both the sectors
may have benefited from their relationship, the indus-
trial sector has gained more. This tends to confirm the
conclusions made by Adelman (1983), Hwa (1983),
and Yoa (1996) that agricultural growth and rural de-
velopment should be given top priority, since their
growth helps the industrial sector grow even faster.

This study also indicates that some policies that
have been implemented in Pakistan to encourage in-
dustrial development, may not be having the intended
effects. For example, interest rate subsidies have been
featured prominently to promote capital improvements
in the industrial sector. However, it is interesting to
note that the estimates for capital in the industrial sec-
tor (Eq. (5)) were statistically insignificant in 2SLS
and OLS. These results indicate that government poli-
cies, which were designed to increase investment and
stimulate industrial development, may not be achiev-
ing their goals.

While the implications of this study’s results are
widespread for Pakistan’s development policy, the sig-
nificance of these findings reaches beyond national
boundaries. This study also indicates the need for sim-
ilar studies to be conducted for other low-income na-
tions which are pursuing a course of industrial de-
velopment. These results are also significant from a
social standpoint. They indicate that agricultural de-
velopment does not have to be abandoned in order
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to focus resources on industrial development. By en-
couraging industrial development through growth in
agricultural sector, the position of rural poor can be
bettered while simultaneously providing a solid back-
drop for the nation’s industrial development. On the
other hand, developing country government attempts
to industrialize the economies at such a high speed
that agricultural growth is diminished, would result in
poor agricultural performance and low industrial ef-
ficiency (Yoa, 1996). From 1987 to 1993, the total
number of population living on less than $1 a day in
developing economies increased from 1227.1 million
to 1331.9 million (World Bank, 1997). With the ma-
jority of this population dependent on agricultural in-
comes, an approach of this type promises potential for
reducing large amounts of poverty while stimulating
the type of industrial base vital to a nation’s balanced
economic growth.
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