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Abstract

This study endeavors to analyze the influence of urbanization on agriculture output in Pakistan by using
annual time-series data from the period 1976 to 2019. To estimate the results ADF unit root test, ARDL
method, and granger causality analyses are conducted. ARDL analysis showed that urbanization
negatively influences the agriculture output in Pakistan. The other variables show that agriculture land
area, credit to the agriculture sector, the employed labor force in the agriculture sector, and domestic
investment in the agriculture sector positively influence the agriculture output in Pakistan. Granger
causality analysis specifies a unidirectional causality between urbanization and agriculture output. It is
suggested that policymakers should make strategies that impede agricultural land conversation. Provision
of agriculture credit, high-quality seeds, and fertilizers should also be ensured to boost the productivity of
agriculture in Pakistan.
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Introduction

The agricultural sector makes it possible for basic industries and other non-agricultural sectors to grow.
Agricultural outputs are used as raw materials and create effective demand for other industrial goods. These
demand and supply incentives lead to industrial expansion, which boosts the country’s economic growth
(Subramaniam & Reed, 2009). The land is the most fundamental resource in human civilization; it is
inherently fixed and does not expand in proportion to population growth. Increased population and
urbanization necessitate the acquisition of additional land. Land usage for residential, industrial, municipal,
and civilization purposes tends to diminish the area of agricultural land availability, resulting in lower
agricultural production (Naab et al. 2013).

Increasing population and improved economic conditions are important factors that influence land usage,
which in turn affects the amount and distribution of land available for agricultural (Burchell et al. 1998). In
many countries of the world, the loss of agricultural land has been identified as one of the most serious
consequences of urbanization (Shi et al. 2016). Land-use changes are common in metropolitan areas, and
they happen both inside and beyond the urban limits (Ewing, 2008). Cities are spreading at an alarming rate
throughout the world due to increasing urbanization and economic expansion, and residential areas have
grown, occupying a huge amount of farmland around the city and causing looming land shortages (Lambin
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& Meyfroidt, 2011). The loss of green space in urban areas is a common result of urbanization, which alters
the composition of urban surface water and vegetation cover (Owen et al. 1998).

Meanwhile, urbanization may enhance farmland productivity because of factor agglomeration effects in
terms of advanced technology and economies of scale (Huang et al. 2017). The average wage of labor in
urban areas is higher as compared to rural labor so the more rural migrant workers transfer to urban
regions, the greater the urbanization rate and the more remittances are given back to the left-behind
farmers. Migrant laborers’ remittances allow the surviving peasants to overcome credit and insurance
constraints (De Brauw & Rozelle, 2008). Peasants, for example, might utilize remittances to buy fertilizer
and machinery for agricultural output, therefore compensating for the lost labor effect of urbanization
(Feng et al. 2010).

Pakistan has an extensive natural resource base that spans a wide range of environmental and climatic
zones. As a result, the country has enormous potential for producing a wide range of crops. Pakistan’s
agriculture industry has always been critical to the country’s economic growth. Agriculture is important to
every country’s economy in three ways: first, it supplies food for consumers and residents; second, it is a
source of foreign exchange earnings; and third, it serves as a market for industrial goods (Raza & Siddiqui,
2014). Although Pakistan’s agricultural industry has grown at a slower rate than that of other developing
countries, it has been supported by technological advancements, subsidies, and agricultural research
(Rehman et al. 2015). It contributes 19.2 percent to GDP and employs around 38.5 percent of the
workforce. Agriculture provides a livelihood to 65 to 70 percent of the people (Pakistan Economic Survey,
2020-21). The agriculture sector in Pakistan also facing several challenges including lack of credit, lack of
water availability, increasing agricultural inputs, lack of seeds and fertilizers, management issues in natural
resources, electricity shortage, and fuel price volatility (Bhanger & Memon, 2008). Pakistan’s one-third
population is urbanized with much of the urbanization is the result of migration. People from Pakistan’s
rural areas are flocking to cities to escape war, insecurity, and natural disasters, as well as to seek new
livelihoods and improved basic services (Kugelman, 2013). As the population and urbanization grow, so
does the need for housing, which has already resulted in the conversion of huge green spaces into housing
societies in Pakistan. This is an alarming situation for Pakistan, as growing housing demand is affecting
agricultural lands, potentially threatening the country’s food security in the future. The primary objective of
this study is to investigate the influence of urbanization on agriculture output in Pakistan. The arrangement
of this study is as follows: section two presents the literature review, section three presents the data and
methodology, section four presents the empirical analysis and section five presents the conclusions and
recommendations.

Literature Review

Deng et al. (2020) found a U-shaped relationship between farmland use efficiency and urbanization rate in
China, indicating that only when the urbanization rate is relatively low would urbanization reduce farmland
use efficiency; however, when the urbanization rate is relatively high, technical progress offsets the effect
of urbanization. Rehman et al. (2019) analyzed the factors that impact agriculture output in Pakistan by
using data from 1978 to 2015. The findings revealed that fertilizer use, improved seed distribution, and
agriculture credit had a positive and significant impact on agriculture, whereas water availability had a
negative but insignificant impact on agriculture output.

Shuaib et al. (2018) found that urbanization has an impact on natural biodiversity and agricultural land and
that soil erosion and watering points trampled by livestock was one of the major issues in district Dir,
Pakistan, with overexploitation of vegetation for fuel-wood and livestock grazing as the main degrading
factor. Shita et al. (2018) used an autoregressive distributed lag (ARDL) model to investigate the factors
impacting agricultural output in Ethiopia from 1990 to 2016. The findings indicated that fertilizer usage
and real gross domestic product have a significant long-run and short-run impact on cereal production
while the area of arable land has a favorable long-run effect on agriculture production.
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Chandio et al. (2016) investigated the factors impacting agricultural production in the Sindh province of
Pakistan by using data from 1995 to 2011. The findings showed that cropped area and sugarcane support
prices have a significant impact on Sindh province’s agricultural productivity. Fertilizer use and provincial
government spending on agricultural research and irrigation have little influence on agricultural
productivity. Kakar et al. (2016) investigated the factors of total agricultural productivity in Pakistan by
using data from 1990 to 2017. Findings indicated that agriculture production was positively influenced by
the area under cultivation, fertilizer consumption, agriculture credit, and rainfall, but agriculture
employment and pesticide use have a positive but statistically insignificant effect in the long-run.

Raza & Siddiqui (2014) used data from 1972 to 2012 to investigate the factors that influence agricultural
output in Pakistan. The outcomes explored that the number of tractors in the industry is significantly related
to the agricultural output. Improved seeds, water availability, the number of tube wells, and agricultural
labor utilized were all positively connected to agricultural productivity. Khan & Gul (2013) investigated the
influence of several input variables on agricultural production in Pakistan for the period 1980 to 2010. The
findings showed that irrigation, better seeds, and agriculture credit were positively related to agriculture
output.

Asghar et al. (2012) studied the influence of several macro factors on agriculture’s total factor productivity
in Pakistan from 1971 to 2006. Outcomes showed that human capital, infrastructure development, and
credit resources were all positively related to agricultural productivity. Macroeconomic instability has a
negative and significant impact on total factor productivity growth. Productivity growth showed a positive
but insignificant relationship with real per capita income. Nadeem et al. (2011) investigated the influence of
public infrastructure investment on total factor productivity in Punjab, Pakistan by using data from 1970 to
2005. The findings revealed that public investment in physical and social infrastructure has had a large and
favorable impact on agricultural production.

Badar et al. (2007) investigated the factors that influence agricultural productivity in the Punjab province of
Pakistan. The findings showed that agriculture labor, seed distribution, research, and development
expenditures on agriculture and cropped areas were directly related to agriculture production while
fertilizers and expenditures on food trading services were found to be adverse. Igbal et al. (2003) found a
positive association between institutional credit and agriculture share in GDP. Water availability, cropping
intensity, and agriculture labor were also the factors that influence agriculture output in Pakistan.

Data and Methodology

This study employed annual time-series data from the period 1976 to 2019. The main source of data is
World Development Indicators (WDI) and Pakistan economic survey. To analyze the relationship between
urbanization and agriculture output in Pakistan the dependent variable used in a study is agriculture value-
added as a percentage of GDP. The core independent variable used in a study is urbanization as measured
by urban population growth rate while the control variables are agriculture land area as a percentage of total
land area, domestic investment to the agriculture sector as measured by the gross capital formation in the
agriculture sector, and agriculture credit. The ADF unit root test is used in a study to check the level of
stationarity of data while the Auto-Regressive Distributed lag model (ARDL) is used to estimate the
results. The econometric form of the model is given as follows:

AGR. = 3, + B, AGRL, + B URB, + 5,ACRD. + 3,EMPA + B.1AGR, +u.
Where;

AGR: Agriculture Output
AGRL: Agriculture land area
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URB: Urban population growth rate

ACRD: Agriculture credit

EMPA: Employed labor force in agriculture

IAGR: Domestic investment in the agriculture sector

Table 1: Description of Variables

Variables | Description of Variables | Measurement Unit | Data Source
Dependent Variable
AGR | Agriculture value-added As a percentage of GDP | WDI
Independent Variable
AGRL Agriculture land area As a percentage of the total land WDI
URB Urban population growth | Annual growth rate WDI
rate
ACRD Agriculture credit Natural log in million Rupees Pakistan Economic
Survey
EMPA Employed labor force in | Natural log Pakistan Economic
the agriculture sector Survey
IAGR Domestic investment Natural log of gross fixed capital | Pakistan Economic
formation in agriculture value in | Survey
million rupees

Empirical Analysis

Table 2 portrays the descriptive statistics of variables. This information consists of different characteristics
of data such as the mean value of data, median value, the maximum and minimum value of data, standard
deviation, skewness, kurtosis, and Jarque-Bera test. It is found that the mean value of agriculture value-
added as a percentage of GDP is 24.364, the median value is 23.673, the maximum value is 29.408, the
minimum value is 21.608, the standard deviation is 2.073, skewness value is 1.070, and kurtosis value is
3.152. Similarly, the mean growth rate of urbanization in Pakistan is 3.439, the median value is 3.561, the
maximum value is 4.505, the minimum value is 2.650, the standard deviation is 0.631, skewness value is
0.175, and the kurtosis value is 1.564.

Table 2: Descriptive Statistics

Variables AGR AGRL URB ACRD EMPA IAGR
Mean 24.364 47.040 3.439 24511 17.798 24.540
Median 23.673 46.962 3.561 24.318 16.400 23.820
Maximum 29.408 49.955 4.505 27.791 25.140 27.861
Minimum 21.608 45.670 2.650 21.228 11.160 21.022
Std. Dev. 2.073 0.905 0.631 1.852 4.417 2111
Skewness 1.070 0.695 0.175 0.104 0.446 0.124
Kurtosis 3.152 3.926 1.564 1.975 1.744 1.762
Jarque-Bera 8.443 5.000 4.004 2.008 4.353 2.922
Probability 0.015 0.082 0.135 0.366 0.113 0.232

Source: Author’s Calculations

Correlation analysis is significant in examining the degree of association between two variables. Table 3
reports the correlation matrix. It is found that agriculture output positively correlated to the agriculture land
area (0.357), urban population growth rate (0.701), and negatively correlated to the credit to the agriculture
sector (-0.679), labor force employed in the agriculture sector (-0.547), and domestic investment in the
agriculture sector (-0.651).

ISSN: 2308-7056 Shah, Asghar & Riaz (2021) 371



www.irbas.academyirmbr.com July 2021
International Review of Basic and Applied Sciences Vol. 9 Issue.3

Table 3: Correlation Matrix

Correlation AGR AGRL URB ACRD EMPA IAGR
AGR 1.000
AGRL 0.357 1.000
URB 0.701 0.189 1.000
ACRD -0.679 -0.106 -0.958 1.000
EMPA -0.547 -0.148 -0.919 0.959 1.000
IAGR -0.651 -0.135 -0.971 0.988 0.972 1.000

Source: Author’s Calculations

To check the stationarity level of variables Augmented Dickey Fuller (ADF) test is applied on data. The
outcomes of ADF unit root test are presented in Table 4. It is found that the variable AGRL (t-stat.= -
6.304, p-value.= 0.000) is stationary at level while the variables AGR (t-stat.= -6.312, p-value.= 0.000),
URB (t-stat.= -3.868, p-value.= 0.004), ACRD (t-stat.= -4.899, p-value.= 0.000), EMPA (t-stat.= -7.561,
p-value.= 0.000), and IAGR (t-stat.= -7.404, p-value.= 0.000) are stationary at first difference. The mix
order of integration depicts that ARDL method is an appropriate technique for long-run estimation.

Table 4: Unit Root Analysis

Level First Difference
Variables Intercept : nte_lr_i%and Intercept ! nte_lr_fg%and Results
t-stat. | p-value | t-stat. | p-value | t-stat. | p-value | t-stat. | p-value
AGR - - - - -6.312 0.000 - - 1(1)
AGRL -6.304 0.000 - - - - - - 1(0)
URB - - - - -3.868 0.004 - - 1(1)
ACRD - - - - -4.899 0.000 - - 1(1)
EMPA - - - - -7.561 0.000 - - 1(1)
IAGR - - - - -7.404 0.000 - - 1(1)

Source: Author’s Calculations

In order to determine the long-run co-integration among variables ARDL bound test analysis is conducted.
Table 5 reports the outcomes of ARDL bound test. It is found that the value of F-statistic is greater than the
upper and lower bounds critical values at 1 percent level it specifies that there is long-run co-integration
existed among variables.

Table 5: ARDL Bound Test Analysis

Test Statistic Value K
F-statistic 7.0995 5
Critical Value Bounds
Significance 10 Bound 11 Bound
10% 2.26 3.35
5% 2.62 3.79
2.5% 2.96 4.18
1% 341 4.68

Source: Author’s Calculations

ARDL estimates of the impact of urbanization on agriculture output in Pakistan are presented in Table 6.
The dependent variable used in a model is agriculture output (AGR). It is found that the variables
agriculture land area, credit to the agriculture sector, the employed labor force in the agriculture sector, and
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domestic investment in the agriculture sector positively influence the agriculture output while the core
variable urbanization negatively influences the agriculture output in Pakistan. The coefficient of the
variable agriculture land area shows that as agriculture land area increases by one unit the agriculture
output leads to an increase by 0.8437 units. The core variable of the study urban population growth rate
was found to be negatively and significantly related to the agriculture output in Pakistan. The high
urbanization growth rate leads to the high demand for constructed areas and it became a challenge for the
protection of agricultural land, forests, and arable land (Luo et al. 2014). Credit to the agriculture sector is
important in facilitating the farmers to overcome their financial problems (Khan & Gul, 2013). They can
use better seed and fertilizers with the help of agriculture credit and can attain higher productivity per acre.
It is found that agriculture credit positively and significantly influences the agriculture output in Pakistan.
The coefficient of the variable points out that as agriculture credit increases by one unit it leads to an
increase in agriculture output by 3.1418 units. Agriculture infrastructure is also important in improving the
productivity of agriculture. It is found that domestic investment in agriculture is positively and significantly
related to the agriculture output. The coefficient of the variable specifies that as a domestic investment to
the agriculture sector increases by one unit it leads to an increase in agriculture output by 2.6161 units.

Table 6: ARDL Long-Run Estimates

Dependent Variable: Agriculture Output (AGR)
Variable Coefficient Std. Error t-Statistic Prob.
AGRL 0.8473 0.3173 2.6697 0.0134
URB -2.8369 1.234 -2.2988 0.0305
ACRD 3.1418 0.5921 5.3059 0.0000
EMPA 0.2735 0.1607 1.7014 0.1018
IAGR 2.6161 0.8498 3.0782 0.0051
C -17.766 13.4074 -1.325 0.1976

Source: Author’s Calculations

The short-run error correction model is reported in Table 7. The error correction term indicates that 83.81
percent speed of adjustment to the long-run equilibrium if any disturbances are originated in the short-run.

Table 7: ARDL Short-Run Estimates

Variable Coefficient Std. Error t-Statistic Prob.
D(AGRL) 0.1436 0.1680 0.8551 0.4009
D(AGRL(-1)) -0.2744 0.1853 -1.4805 0.1517
D(URB) -0.6737 2.3024 -0.2926 0.7723
D(URB(-1)) -13.0185 4.0213 -3.2373 0.0035
D(URB(-2)) 9.2378 2.2754 4.0597 0.0005
D(ACRD) -0.1166 0.9778 -0.1192 0.9060
D(ACRD(-1)) 2.4570 1.0755 2.2846 0.0315
D(ACRD(-2)) -1.0436 0.8547 -1.2209 0.2340
D(EMPA) 0.2292 0.1490 1.5380 0.1371
D(IAGR) 1.0363 0.5654 1.8330 0.0792
CointEq(-1) -0.8381 0.1384 -6.0546 0.0000

Source: Author’s Calculations

Breusch-Pagan-Godfrey and Breusch-Godfrey tests are used to check the problem of heteroskedasticity and
autocorrelation in a model. Table 8 reports the outcomes of Breusch-Pagan-Godfrey and Breusch-Godfrey
tests. The outcomes of both tests point out that there is no problem of heteroskedasticity and autocorrelation
in a model.
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Table 8: Normality Test

Heteroskedasticity Test: Breusch-Pagan-Godfrey
F-statistic | 1.0399 | Prob. F(15,24) | 0.4525
Breusch-Godfrey Serial Correlation LM Test
F-statistic | 1.6792 Prob. F(2,22) | 0.1103

Source: Author’s Calculations

The stability of a model is checked by using recursive residuals cumulative sum and cumulative sum of
squares. Figure 1 shows that the fitted lines (blue lines) are within the critical region lines (red lines) at the
5 percent level of significance. It indicates that the model used in our study is dynamically stable.

Figure 1: Stability Test
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To check the pairwise causality between any two pairs of variables Granger causality analysis is conducted.
Table 9 presents the outcome of pairwise granger causality. It is found that there is a unidirectional
causality between agriculture land area and agriculture output. The unidirectional causality is also observed
between urbanization and agriculture output.

Table 9: Pairwise Granger Causality

Null Hypothesis: Obs F-Statistic Prob.
AGRL does not Granger Cause AGR 40 0.9345 0.4350
AGR does not Granger Cause AGRL 2.2678 0.0489
URB does not Granger Cause AGR | 41 6.4421 0.0014
AGR does not Granger Cause URB 0.1394 0.9357
ACRD does not Granger Cause AGR | 41 0.3670 0.7772
AGR does not Granger Cause ACRD 1.1866 0.3294
EMPA does not Granger Cause AGR | 41 1.4068 0.2576
AGR does not Granger Cause EMPA 1.8032 0.1652
IAGR does not Granger Cause AGR | 41 1.4577 0.2434
AGR does not Granger Cause IAGR 0.4788 0.6991

Source: Author’s Calculations

Conclusions and Recommendations
Agriculture is an important industry and strongly related to the economic development of developing
countries. The agriculture sector is considered as the economy’s backbone, and policymakers should pay

special attention to it. The key attempt of this study is to investigate the influence of urbanization on the
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agriculture output of Pakistan. For this purpose, the annual time series data from the period of 1976 to 2019
is used. To inspect the stationarity level of data Augmented Dickey-Fuller test is used which found a mixed
order of integration and suggested ARDL as an appropriate technique for long-run estimation. ARDL
estimates found that the variables agriculture land area, credit to the agriculture sector, the employed labor
force in the agriculture sector, and domestic investment in the agriculture sector positively influence the
agriculture output while the core variable urbanization negatively influences the agriculture output in
Pakistan. Granger causality analysis found a unidirectional causality between urbanization and agriculture
output in Pakistan.

The findings suggest that rapid urbanization in Pakistan adversely impacts the agriculture output in
Pakistan as more green spaces are turned into residential land. Based on the findings of the study it is
recommended that policies should be designed to protect the arable land of a country. The provision of
high-quality seeds, fertilizers and pesticides, and modern technology in the agriculture sector should be
ensured to offset the effect of urbanization by increasing the per acre productivity of crops. On the other
side provision of credit to small farmers should also be encouraged. Subsidizes on agriculture inputs such
as seeds, fertilizers, and pesticides and availability of water at cheaper rates could enhance the agriculture
output in Pakistan. Attention should also be paid to educating and training farmers so that they can use
modern equipment effectively.
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