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Abstract

This has been agreed upon in the literature that economic growth is the pre-requisite for poverty
reduction but the only growth is not sufficient. Some patterns/sectors of economic growth may
be more poverty reducing than others. Although in Pakistan, the growth and poverty, and growth,
poverty and inequality analysis has been carried out by a number of researchers and the work has
also been done on the relationship between agricultural growth and poverty reduction as well,
but no serious study regarding impact of sectoral economic growth on poverty is available as yet.
The present study has been conducted to fill this gap. The study has not only analyzed the
relationship between economic growth and poverty reduction but has also disaggregated
economic growth into its three major sectors i-e, agriculture sector, industrial sector and services
sector as well. Furthermore, the three major sectors of the economy have also been disaggregated
into their sub-sectors and the relationship among these sub-sectors and poverty alleviation has
also been investigated. Moreover, the poverty headcount has also been disaggregated to its rural
and urban distribution and not only the impact of economic growth but also its sub-sectors has
also been analyzed on total, rural and urban headcounts.
Economic growth can be transformed into poverty reduction. Aggregate as well as sectoral
growth can actively be used to reduce poverty (total, rural and urban).
The study has been constructed to explore the effects of Economic Growth in aggregate as well
as in disaggregated form on total, rural and urban. It covers the period from 1973 to 2010 in the
context of Pakistan. Although economic growth is a necessary condition for poverty reduction,
however, it is not the sufficient condition. Some patterns/sectors may be more poverty reducing
than others. It can be analyzed that which sector can help in reducing poverty in rural and urban
areas in the long-run.
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After establishing the integration order of variables, Autoregressive Distributed Lag (ARDL)
approach to co-integration has been employed to find the long-run effects as well as short-run
effects. In the first step, existence of long-run relationship has been determined by using bounds
testing approach. Long-run coefficients and error correction term has been obtained in the second
step. The study is consistent with the findings in the literature that sectoral patterns of growth
matter for the reduction of poverty. However, the study not only investigates the impacts of
major three sectors (i.e. agriculture, industry and services) on poverty but also disaggregates
these major sectors into their sub-sectors. It has been found from the study that some sub-sectors
within these sectors are significantly pro-poor. For example, in agriculture sector, livestock and
fisheries have been found more poverty reducing and especially rural poverty. Within the
industrial sector, manufacturing and large-scale manufacturing is more poverty reducing.
Construction sector has also been found to poverty reducing. The finance and insurance,
wholesale and retail trade and, transport and communication are more poverty reducing than the
other sub-sectors of the services sector. It is quite reasonable in the sense that crops and livestock
may have poverty reducing impact through increasing the incomes of the farmers and enhancing
job opportunities for the poor. However, the manufacturing and construction sector may create
more job opportunities for the poor, unskilled workers. Furthermore, the interdependency of the
sectors and spill-over effects may create more job opportunities and increase the incomes of the
poor. Similarly, the growth the services sub-sectors, especially wholesale and retail trade may
employ the low-skilled labor and generate the sources of income for the poor and unskilled labor.
With the promotion of these sub-sectors, more pro-poor sectoral growth patterns may be created
in Pakistan. The only labor-intensiveness is not the factor that explains the poverty reduction
effects. Some production linkages may also be important. For example, employment channel
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may be important for poverty reduction but the production linkages between agriculture and
industry may also matter poverty reduction. Agriculture sector provides inputs and raw materials
for different agro-based industries while industrial sector provides machinery and equipment
which is used in the agriculture sector. The study also explains the mixed findings of the impacts
of different sectors on poverty reduction. However, the poverty reduction effect mainly depends
on the labor intensity of the sector and production linkages between the sectors. The
interdependency of different sectors may make the sector more poverty reducing which is not
more pro-poor. The case of India may be explained where the services sector generates more
poverty reducing impact, whereas, in Taiwan and East Asia, the industrial sector plays an
important role in poverty reduction. So, it can be concluded from the results that although
aggregate growth tends to reduce poverty, however, some specific sector may have more
potential to reduce poverty. Moreover, within the sub-sectors of a specific sector, some subsector may be more poverty reducing than others.
GDP growth into its major three sub-sectors, it has been found that agricultural growth and
industrial growth both significantly reduce poverty but the services growth has negative but
insignificant impact on total, rural and urban poverty in the long run. But in the short run, only
agricultural growth reduces total poverty significantly while industrial growth and services
growth reduces total, rural and urban poverty insignificantly. The impact of agricultural growth
on total, rural and urban poverty has also been analyzed and it has been found that agricultural
growth reduces total, rural and urban poverty significantly but the impact on rural poverty is
much more significant. When agricultural sector has been disaggregated in its sub-sectors, it has
been concluded that livestock sector significantly reduces poverty in the long run. Major crops,
minor crops and fisheries have also been poverty reducing in the long run but the impact is

X

insignificant. However, the forestry growth has poverty increasing trend in the long run. These
results also hold in the short run as well. Livestock and fisheries growth significantly reduces
rural poverty in the long run. However, major crops and minor crops have insignificant but
negative impact on rural poverty in the long run. Livestock and fisheries reduce urban poverty in
the long run as well. Industrial growth is also poverty reducing in the long run and the impact on
rural and total poverty is more significant than the urban poverty. In the short run, the impact of
industrial growth on total poverty is negative but insignificant.
By disaggregating the industrial sector growth it has been found that manufacturing growth and
especially, large-scale manufacturing significantly reduces total poverty in the long run. The
results indicate that electricity and gas, and small-scale manufacturing have positive impact on
poverty in the long run. However, construction growth reduces total poverty but insignificantly.
In the short run, large-scale manufacturing reduces poverty significantly. Manufacturing growth
also reduces rural poverty in the long run. Similarly, manufacturing growth reduces urban
poverty in the long run and short run as well.
It has also been found that services growth reduces poverty but poverty reducing impact on
urban poverty is relatively high in the long run. In the short run, it reduces rural poverty more
significantly. The results of disaggregated services sector show that wholesale and retail trade
growth, and finance and insurance growth reduce total poverty significantly in the long run.
However, public administration and defence growth has poverty increasing trend in the long run.
Transport and communication growth, and ownership of dwelling growth have poverty reducing
but insignificant impact in the long run. In the short run, only finance and insurance growth
reduces total poverty significantly. Similarly, finance and insurance growth reduces rural poverty
significantly in the long run. It has been found that transport and communication growth and,
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finance and insurance growth have negative and significant impact on urban poverty in the long
run. However, community social and public services have poverty increasing trend in the long
run. Finance and insurance growth reduces urban poverty significantly in the short run. So, it can
be concluded from the results that although aggregate growth tends to reduce poverty, however,
some specific sector may have more potential to reduce poverty. Moreover, within the subsectors of a specific sector, some sub-sector may be more poverty reducing than others.
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Introduction
1.1. Background
In developing countries, the relationship between poverty and economic growth has become a
widely debated issue in current development literature and thinking (Thorbecke and Jung, 1996;
Lipton and Ravallion, 1993). In the Millennium Development Goals, the key attention has been
given to poverty reduction issue. It has also been decided to reduce poverty by half till the year
2015. This goal may be achieved through economic growth because it may be considered that
economic growth is the best tool for poverty reduction. As Dollar and Kraay (2002) have pointed
out that growth is good for the poor and that the income of the poorest 20 per cent rises
proportionately with average national income. Fields (1989), The World Bank (1990), Squire
(1993), Asian Development Bank (1994) and Ravallion and Chen (1997), among others, sustain
this point of view that economic growth is associated with poverty reduction outcome.Although
the relationship between poverty and economic growth is clear, however, the rate of poverty
reduction due to economic growth varies across countries and over time. Over current decades,
mostAsian Developing Economies achieved cutbacks in absolute poverty incidence, but these
cutbacksdiffer greatly in size. Aggregate economic growth partially explains the reduction in
poverty in the said developing economies. It is almost unanimously accepted that economic
growth is anindispensible condition that brings about an upsurge in income which, in turn, drives
people out of poverty. Though, it has also been accepted that growth is a pre-requisite for
poverty alleviation but the only growth is not sufficient and many have endeavored to explain
why so is. Osmani (2002), for example, claims that rate of growth has no firm relation with rate
of poverty reduction. Stating differently, faster growth is not always supplemented by a faster
rate of poverty reduction. One factor that could be imperative is the sectoral composition of
growth. Lipton and Ravallion (1993), in their study on 'Poverty and Policy', laysubstantial
2

emphasis on the sectoral composition of output growth as an important contributing factor of
poverty alleviation. Many studies such as Warr and Wang (1999), Mellor (1999), Timmer
(1997), Ravallion and Datt (1996), Hasan and Quibria (2004) and Suiyahadi et al (2006), among
others, come to the conclusion that a specific sector of each country has been mostly effective in
poverty reducing.In Indian perspective, Ravallion and Datt (1996; 2002) indicate the significance
of the geographic and sectoral composition of economic growth in reducing poverty. They
conclude in their study that rural economic growth has been more favourable in poverty
reduction than urban growth and the services sector growth has significant effects in reducing
poverty rather than agricultural or industrial sector growth.Cross-country evidence has also
empirically supported that the growth processes which were more labor-intensive brought
significant declines in poverty, as discussed by Loayza and Raddatz (2009). Ravallion and Chen
(2007), using time series data, concluded that sectoral composition of economic growth mattered
to inequality and poverty in China, irrespective of the overall rate of growth.
Although aggregate growth, on average, significantly matters for poverty reduction(Dollar and
Kraay, 2002), but recent studies indicate that that some sectors of the economy are more poverty
reducing than others. Hasan and Quibria (2004), in this context, explore the relationship between
poverty and economic growth using the panel data spanning 1960-1998 from 45 countries of four
developing regions of the world i-e East Asia, South Asia, Latin America and the Caribbean, and
Sub-Saharan Africa. The time period is similar to Dollar and Kraay but they have excluded many
countries because D&k used the data from 92 countries. H&Q (Hasan and Quibria) also use the
cross-country regression technique. H&Q not only discover the relationship between aggregate
economic growth and poverty but also between the sectoral growth and poverty. In their study,
Hasan and Quibria (2004) decompose growth into industrial, agricultural and services sectors. To
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reveal the economic conditions of the countries, they use region specific averages of variables
such as trade openness, average tariff rate, and Sachs-Warner dummy indicator, labor market
regulations measured by the number of ILO Conventions and labor market rigidity index,
macroeconomic conditions measured through inflation rate, and arable land per capita. By these
averages, they explore that East Asian labor markets are the most flexible because East Asia is,
on average, least regulated (the most open region). In contrast, Sub-Saharan Africaand South
Asia are less open regions while Latin America has strict labor markets. Rates of inflation, on
average, have been lowest in East Asia closely followed by South Asia, while in Sub-Saharan
Africa and Latin America inflation rates have been highest.The factor endowments data reveal
that labor is abundant in East Asia while Latin America,South Asia, and Sub-Saharan Africa are
relatively less abundant. Their results show that industrial growth has been significant in
reducing poverty in East Asia while it has been poverty enhancing in Latin America and the
Caribbean. Agricultural growth has significant effect on poverty in Sub-Saharan Africa and
South Asia. Growth of services sector has poverty reducing effect only in the Caribbean and
Latin America. Dollar and Kraay(2002), in their study, come to the conclusion that openness,
financial development, and macroeconomic stability have no substantial impact on the incomes
of the poor, while Hasan and Quibria(2004) describe that these policy variables helped East Asia
in transforming its economy from rural agrarian to urban industrial and hence reduced poverty
significantly. Like Loayza and Raddatz (2006), Hasan and Quibria (2004) also conclude that
although aggregate growth is a pre-requisite for reduction of poverty but not sufficient condition.
Sectoral composition of economic growth also matters for poverty reduction. The economic
growth affects poverty differently across different countries and the significance of sectoral
economic growth on poverty has never been uniform. So, H&Q suggest that the countries where
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labor is abundant should adopt labor intensive technologies and thus they may reduce poverty
significantly. De Janvry and Sadoulet (2000), using the panel data from 12 countries of Latin
American for the period 1970-1994, examine theeffects of income growthon urban poverty, rural
poverty and inequality as well. They also examine the impact of real exchange rate depreciation,
level of secondary education and agricultural, industrial and service sectors on urban poverty,
rural poverty, and inequality. They witness the influence of growth as well as recession on
poverty and inequality. They discover that per capita income reduces urban poverty and that
urban poverty falls in growth period while rises in the period of recession. They also note that
real exchange rate depreciation causes the increases in urban poverty while the structural
variables have no significant impacts. When poverty levels are low,per capita incomereduces
rural poverty but when the poverty levels are high per capita income has no significant impact on
rural poverty. It means that initial conditions of poverty also matter. They also find that growth
in per capita income has no impact on inequality. This result is similar to Dollar and Kraay that
growth in incomes has no effect on inequality. De Janvry and Sadoulet express, in their study,
that the recession significantly brings changes in inequality, while neither poverty nor inequality
is affected by early growth and late growth. They also add the secondary education as a
significant variable in contrast to Loayza and Raddatz (2006) or Hasan and Quibria (2004). They
find that secondary education has significant effect on urban poverty but in case of rural poverty
it is not more effective. In case of sectoral composition of growth, they conclude with their
estimation that services sector significantly reduces urban poverty in case of low initial
inequality. Moreover, it is the most effective in reducing rural poverty. Agricultural and
industrial sectors have no impacts either on urban poverty or rural poverty. Hasan and Quibria
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(2004) confirm this result in their study that in Latin America, services sector is more effective in
reducing poverty.
Several regional studies as well as individual country studies have attempted to explore the
relationship between growth and poverty and mostly have concluded that although rates
ofaggregate growth are important in explaining the differences in rates of reduction of poverty,
all of it cannot be explained by them. Among other policy and institutional variables, the
composition of the growth may itself be important.
Warr (2002) examines the correlation between the poverty reduction and the rate of growth in
aggregate and also in the three major sectors i-e agriculture, industry, and services, using data
from four countries of Southeast Asia (Malaysia, Indonesia, Thailand,and the Philippines) for
the period from 1960s to 1990s. He pools the data due to lack of observations necessary for time
series analysis. He not only estimates the impact of overall growth on poverty but also the impact
of agricultural, industrial and services growth on total poverty, rural poverty and urban poverty
as well. The results show that aggregate economic growth affects poverty significantly than its
composition. But the growth of individual sectors also matters in reduction of poverty. Warr
(2003) extends this analysis of growth poverty relationship by adding data from East Asia
(Taiwan), and South Asia (India), including Southeast Asia (Malaysia, Indonesia, Thailand, and
the Philippines) for the period from 1960s to 1990s. Poverty is also decomposed into total, urban,
and rural components. He finds that in Taiwan, industrial growth has significantly reduced
poverty, while agricultural and service sector growth has no significant impact on poverty
reduction. This result is similar to Hasan and Quibria (2004). The reason behind this impact is
that Taiwan‟s industrialization pattern is relatively labor-intensive, contains small enterprises and
is linked closely to rural areas.
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The empirical evidence suggested by Ravallion and Datt (1996) and Hassan and Quibria (2004),
among others, is consistent with the notion that growth of agricultural sector and services sector
is more significant in poverty reduction than the growth of industrial sector. The evidence also
suggests that rural poverty contributes more in aggregate poverty reduction than urban poverty or
migration. In Southeast Asian economies, the growth of agricultural and services sectors have
significant impact on poverty reduction but industrial sector causes an insignificant increase in
poverty. Similarly in India (South Asia), agricultural and services sectors produce reductions in
poverty while the growth of industry caused a significant increase in poverty. In case of India,
same results were produced by Ravallion and Datt(1996). In contrast to Taiwan, heavy industrial
protection led to capital intensive, urban based and large scale industrialization patterns which
resulted in unemployment of unskilled labor and thus increasing poverty in India. The trade
policy environment determines the effect of the growth of industrial sector on poverty reduction
in which the growth occurs. In his study, Warr (2003) concludes that, except Taiwan, in all other
five economies, poverty reduction depends on the output growth of agriculture and services
sectors.
The present study contributes to the existing literature on the relationship between economic
growth and poverty reduction in Pakistan by rigorously quantifying the contribution of sectoral
growth to poverty alleviation. The study will focus on the output growth itself, rather than the
social, demographic or economic conditions of the population. . Therefore, the study will also
analyse the impacts of sectoral growth on poverty in a country specific context for Pakistan. The
study will analyze not only the impacts of aggregate economic growth on total, rural and urban
poverty but also the impacts of three major sectors i-e agriculture, industry and services, and
their sub-sectors on total, rural and urban poverty in Pakistan.
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Attempts have been made to discuss the growth- poverty relationship and the agricultural growth
and poverty nexus in the context of Pakistan. Although growth-poverty relationship has been
analyzed in Pakistan by Ahmad and Ludlow (1989), Malik (1992), Gazdar (1998),Bhatti, H.
Arshad (2001), and Ali and Tahir (1999), among others, there is, however, no serious study that
examines the impact of sectoral economic growth on the reduction of poverty in Pakistan. There
arises the need to analyze not only the impact of aggregate economic growth on poverty but also
the impact of sectoral composition of economic growth on poverty. This study will make it
possible to observe the effects of growth in particular sectors on poverty in Pakistan.
The present study fillsthis gap by investigating the impact of not only aggregate economic
growth but also the sectoral economic growth on total, rural and urban poverty reduction in
Pakistan.
1.2. Methodology and data
Autoregressive Distributed Lag (ARDL) approach to co-integration has been used in the study to
analyze the impacts of economic growth as well as sectoral growth on total, rural and urban
poverty. In order to determine the stationarity of the concerned variables, Augmented DickeyFuller test has been applied. Bounds testing procedure has been adopted which is the prerequisite condition for co-integration. The period covered in the study is from 1973 to 2010 and
the annual time series secondary data of the Pakistan economy has been used.
1.3. Objectives of the study
The major objective of construction of the study is to empirically examine the impacts of
economic growth and its sub-sectors along with some control variables on total, rural and urban
poverty in long run as well as short run in the context of Pakistan. Some particular objectives of
the study are given below:
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1. To examine the impacts of aggregate economic growth on total, rural and urban poverty
in the short run as well as in the long run in Pakistan.
2. To check the effects of three major sectors (agriculture, industry, services) on total, rural
and urban poverty in the short run and long run in the context of Pakistan. What are the
impacts of different sectors on poverty and whether any sector is more poverty reducing
than the others?
3. To examine the nexus between different sub-sectors of agriculture sector and poverty
(total, rural and urban) in the short run as well as long run. Which sector within the
agriculture sector is the most significant in poverty reducing?
4. To assess the effects of sub-sectors of the industrial sector on total, rural and urban
poverty in the short run and long run. Which sector has more significant impact on
poverty within the industrial sector?
5. To determine the correlation between the sub-sectors of the services sector and total, rural
and urban poverty in the short run and long run.Which sub-sector of the services sector
has the most significant effect on poverty?
1.4. Organization of the study
The remaining study has been organized as follows.
In chapter 2, the detailed overview of economic growth and its sub-sectors has been provided.
Furthermore, the trends of economic growth, its sub-sectors and poverty (total, rural and urban)
have also been presented in the chapter.
Chapter 3 takes the extensive review of the literature concerned to economic growth and
poverty nexus. The literature related to sectoral growth and poverty has also been reviewed in the
chapter.
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Chapter 4 discusses the theoretical foundations of the study in detail. Empirical methodology
and discussion has also been provided in the chapter. Econometric methods have also been
definedin this chapter to address the research questions.
Chapter 5 describes the data, its sources, description of the variables used in the study and the
descriptive statistics of the concerned variables. Co-integration and stationarity tests, in order to
avoid spurious regressions, have also been provided in this chapter.
In chapter 6, the impacts of economic growth on total, rural and urban poverty have been
presented and discussed. The effects of sectoral growth on total, rural and urban poverty have
also been presented and discussed in the chapter. Furthermore, the impacts of agricultural subsectors on total, rural and urban poverty have also been provided and discussed in the chapter.
Chapter 7 discusses the impact of industrial growth on total, rural and urban poverty.
Furthermore, the effects of decomposed industrial sector on total, rural and urban poverty have
also been analysed in the chapter.
Chapter 8 presents discussions and findings on the relationship between services sector growth
and total, rural and urban poverty.The effects of different sub-sectors of the services sector on
total, rural and urban poverty have also been presented and discussed in the chapter.
In chapter 9, being the final chapter of the study, the major findings of the study have been
concluded. It also gives some suggestions which may be helpful in reducing poverty
significantly.

10

Chapter 2

Sectoral Growth and Poverty in Pakistan
2.1. Introduction:
In this chapter, trends in growth of different sectors i-e agriculture, industry and services
have been analyzed. Furthermore, the sub sectors of these major sectors have also been
examined. Trends of poverty with respect to Pakistan have also been discussed.
2.2. Sectoral growth
The figure below shows the trend of sectoral growth rates from 1951 to 2010.
Pakistan, since independence, experienced 5.3 per cent average growth rate per annum. There
were major fluctuations in its growth performance during the last six decades (1950-51 to 200910). The five-year division of GDP growth rates and its components indicate similar fluctuations.
sectoral Growth
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Figure 2.1 shows that GDP growth rate has been minimum during 1950s while it was
maximum during 1960s i-e 3.1 and 6.8 respectively. An upward swing in growth rate during
1960s was because of high growth in manufacturing and trade sectors. The performance of
agriculture sector was appreciable during 1960s while it was poor during 1950s. The
performance of services sector remained highest during 1960s and 1980s while it was observed
very poor during 1950s. The largest contribution has been observed by industrial sector where
the growth rate, on average, was 7 per cent per annum followed by the services sector of 5.7 per
cent. However, the growth performance of industrial sector remained very low during 1990s,
while the agriculture sector was observed as least contributor to GDP growth rate during the
period.
2.3. Agriculture Sector
Agriculture is the second largest sector of the economy of Pakistan, accounting for 21 per cent of
GDP, and is the largest contributor to employment, employing 45 per cent of the total labour
force of the country. The agriculture sector in Pakistan is classified as containing five
components, comprising major crops, minor crops, livestock, fisheries and forestry. Major crops
usually consist of cotton, rice, wheat, maize and sugarcane while minor crops consist of oilseeds
and pulses. The livestock sector includes buffaloes, goats, sheep, horses, camels, mules and
asses. The table 2.1 shows the five-year average growth performance of agriculture sector
including its components.

12

Table 2.1 Agricultural Sector Growth Rates

Year

AGRG

MAJCRG

MINCRG

LSTKG

FISHG

FRSTG

1951-55

1.34

1.16

1.42

2.38

0.26

1.68

1956-60

2.12

2.36

0.82

2.14

11.02

-0.7

1961-65

3.8

4.84

5.36

1.92

5.28

10.48

1966-70

6.34

9.36

4.1

1.96

14.52

1.5

1971-75

0.84

-0.14

4.3

2

-12.94

7.66

1976-80

3.9

4.14

4.46

3.06

10.02

20.78

1981-85

3.78

3.14

4.54

4.6

8.24

6.18

1986-90

4.36

3.64

3.58

5.92

5.64

5.9

1991-95

4.2

3.1

5.88

5.68

3.32

-2

1996-2000 4.86

5.08

1.8

6.98

3.64

15.08

2001-05

2.34

2.72

0.14

3.04

-1.56

2.14

2006-10

3.48

0.9

1.5

6.08

9.82

-4

Source: Author‟s calculations (five year averages from Handbook of Statistics on Pakistan
Economy 2010)

Growth Rates of Agriculture Sector
7

6

4

3

AGRG

Rates

Growth Rates

5

2

1

0
1951-55

1956-60

1961-65

1966-70

1971-75

1976-80

1981-85

1986-90

YEARS

13

1991-95 1996-2000 2001-05

2006-10

Figure 2.2
The figure shows the trend of agriculture growth rate from 1951 to 2010. The trend shows the
fluctuations in the agriculture growth rate, due to these fluctuations; there was no consistency in
the agriculture growth rate for most of the period. The average performance of the agriculture
sector in Pakistan has been poor. Mostly, traditional methods are being used for cultivation. Our
rural population is mostly illiterate and uninformed so there is lack of motivation in rural
population. Natural disasters like floods and pests attacks and now the energy crisis is also the
chief reason of the low growth of agriculture sector. The figure 2.2 shows that the growth
performance of agriculture sector in 1950s remained as low as 2.12 per cent. During 1960s the
average growth rate of agriculture raised to 6.34 per cent. The reason of this respected growth
rate was the use of high yield variety seeds of wheat and rice, improvement of water resources in
public and private sector, support prices of agricultural production and subsidies on agricultural
inputs such as fertilizer, pesticides, agricultural machinery and access to agricultural credit etc.
This respectable growth rate again fell in 1970s. The failure of green revolution, war between
India and Pakistan, and separation of East Pakistan, droughts and floods, Pests attack on cotton
crop, uncertainty created by land reforms of 1972, high inflation and international oil crisis were
the major factors, among others, which caused the low growth performance of agriculture sector.
The growth performance of agriculture again revived during 1980s and touched the 5.4 per cent
rate. The major factors behind this rise were privatization of major economic activities,
improvement in the prices of output, improvement research, extension and infrastructure,
introduction of new cotton varieties and mechanization of agriculture etc.
The agricultural growth performance slowed down during 1990s. Again floods, virus attacks on
cotton crop, water-logging and salinity, irrigation defaults, low yield seeds, macroeconomic
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imbalances and sharp increase of prices of agricultural inputs and political instability were the
various factors, among others, which reduced the growth performance of agriculture sector.
During the first half of 2000s, unprecedented drought lowered the growth performance of
agriculture sector. In the mid of 2000s, the growth rate of agriculture improved due to
availability of irrigation water, favorable weather conditions, modern varieties of different crops
and support prices of agricultural outputs. However, the growth performance of agriculture has
been very fluctuating during 2000s. During 2007-08, it fell to the lowest level of 1 per cent,
increased to 4 per cent during 2008-09 and again fell to 2 per cent during 2009-10. Shortage of
irrigation water remained the major cause of low growth performance.
Now, the growth performance of subsectors of agriculture sector is analyzed.
2.3.1.

Major crops Growth

Pakistan has two seasons for major crops. The kharif season starts in April-June and ends during
October-December. The „Rabi‟ season begins in October-December and ends in April-May.
Sugarcane, rice, maize, cotton, jowar and bajra are Kharif crops. Wheat, tobacco, gram, barley,
rapeseed, and mustard are „Rabi‟ crops. Major crops, such as wheat, rice, cotton and sugarcane
contribute 82.0 per cent of the value added in major crops while tobacco, gram, mustard and
rapeseed account for 18 per cent of the value added in minor crops. Thus, the four major crops
(cotton, rice, wheat, and sugarcane), on the average, contribute 33.1 per cent to the value added
in agriculture (Economic Survey of Pakistan 2009-10).
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Figure 2.3
Figure 2.3 indicates the growth of major crops from 1951-2010 in the form of five-year average.
The trend shows that there was a slow growth in the 1950s because the main focus of
government was to accelerate the industrial sector even at the cost of agriculture sector. So, the
agriculture sector was neglected. But, at the end of 1950s, it was realized that the agriculture
sector must also be promoted. Thus, due to green revolution, mechanized farming and high yield
varieties of seeds, there was a sharp rise in the growth of agriculture sector and especially major
crops, as depicted in figure 2.3. But, after 1960s, there was a rapid decline in the growth of major
crops which accounted -0.14 (table 2.3). The slow growth during 1970-77 was due, in part, to the
oil price shocks, separation of East Pakistan, unfortunate weather conditions and the delayed
availability of Tarbela Dam waters due to technical problems. However, revived growth during
late 1970s and 1980s was due to sizable investments in water and fertilizers. Figure 2.3 shows a
downward trend in the growth of major crops during 2000s which is due to floods and energy
crisis.
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2.3.2. Minor Crops Growth
Minor crops comprise oilseeds (cottonseed, mustard/rapeseed, canola and sunflower etc.),
fruits, pulses and vegetables. The minor crops contribute 11.1 per cent of the value added in
agriculture (Economic Survey of Pakistan 2009-10). Figure 2.4 depicts the mixed trend of
growth rates of minor crops. It is obvious from the figure that there was a decline in the growth
of minor crops during 1950s but after that the growth rate in minor crops was significantly high
in both the first and second half of the 1960s. But there was a marked slowdown during 1965-67
due to the war with India. There was slow recovery in minor crops during the 1970s. It again fell
in the first half of 1980s and rose again in second half of 1980s, and then, continuously fell till
2000 and then recovered. The main reason for decline in production of minor crops has been the
reduction in the respective area used for these crops.
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2.3.3. Livestock Growth
Livestock is considered as an important sector of agriculture in Pakistan. This sector accounts for
53.2 per cent to agricultural value added and nearly 11.4 per cent of the GDP. Livestock include:
buffaloes, cattle, goats, sheep, horses, camels, mules and asses. The livestock sector plays an
important role in the rural economy of Pakistan. Almost 30-35 million rural people are engaged
in livestock for their livelihood.
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Figure 2.5
Figure 2.5 shows the growth performance of livestock from 1951-2010. There was a slow
decline in the growth of livestock during 1950s, 1960s and in the first half of 1970s. But from
mid 1970s, there was a sharp rise in the growth of livestock which reached to, on average, 6.98
per cent till 2000. Again it slowed down in the first half of 2000s and recovered again in the
second half of 2000s. The reason behind the higher growth in the livestock sector was increased
growth in headcount of the livestock on the one hand and the livestock services provided by the
government on the other.
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2.3.4. Fisheries Growth
The role of fishery as a sub-sector of agriculture is very important in the economy of Pakistan. It
fulfills the food requirements of the people. It lessens the burden on demand for beef, mutton and
poultry. Although the share of fisheries in GDP is small yet it contributes to the foreign exchange
earnings through exports and provides proteins to the population. The fish is highly valuable in
terms of nutrition. It contains 15 to 20 per cent protein contents. It has low cholesterol content
and some beneficial dietary supplements. The costal inhabitants and also the people living along
the major lakes, rivers and dams mostly depend on fishing for their livelihood.
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Figure 2.6
Figure 2.6 expresses a mixed trend in the growth rate of fish as it increased in the first half of
1950s, then declined in the second half of 1950s. Again recovered in the first half of 1960s then
decreased in second half of 1960s and first half of seventies. The main cause of decline even to
the extent of -13% was the separation of East Pakistan. It recovered again in second half of
19

1970s. The growth rate of fisheries slowed down during 1980s and 1990s and again recovered in
2000s. The main reason behind this recovery is better extension services, new fishing techniques,
improved production by aquaculture, improvement of value added products, up-gradation of
socio-economic circumstances of the fishermen‟s community and increased per capita
consumption of fish (Economic Survey of Pakistan 2009-10).
2.3.5. Forestry Growth
Forests are very important part of any economy. Forests play a significant role in regulating the
flow of water for irrigation and generating power. These are considered very important for land
conservation, reduction of sedimentation in water channels and reservoirs, and maintenance of
ecological balance. Forests also provide an extensive range of important goods such as wood,
medicines and food fodder along with opportunities for recreation, and other services. The 20-25
per cent area of land is recommended level for forests. But unfortunately, Pakistan holds only 5.2
per cent of total land area under forests. Although forest area is not so high in Pakistan but the
land area used wildlife sanctuaries, national parks, or reserved for games is nearly 11.3 per cent
of the total land area. The 85 per cent of total forest area consists of public forests which include
40 per cent coniferous and scrub forests on the mountains and northern hills. The balance is
made up of riverine forests along major rivers on the Indus plains, irrigated plantations, trees
planted on farmlands and mangrove forests on the Indus delta (Economic Survey of Pakistan
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2009-10).
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Figure 2.7
Figure 2.7 shows the growth of forestry in Pakistan during the period from 1951 to 2010. It is
depicted from the figure that the growth of forests was declining in 1950s; it recovered in the
first half of 1960s and decreased in second half of 1960s. Then, the growth rate of forests
increased significantly in 1970s. There was a continuous decline in the growth rate of forests till
early 1990s. Then, the growth rate increased in second half of 1990s. But, a decline has been
seen during 2000s and the growth rate of forests remained, on average, minus four. The reason
behind this decline in the growth rate of forests is weather conditions, floods and cutting of trees.
2.4. Industrial sector
There is a general belief, amongst economists, policy makers and the general public, that
industrialization implies economic growth and development. Unless countries industrialize, the
assumption goes, the countries will continue to remain un-or underdeveloped. At independence,
it was a general consensus that Pakistan would face so many problems and would not solve these
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problems and as a result would economically collapse. The country was poor and had no
considerable industries. There was neither raw material nor significant commercial or industrial
groups. The best trained government administrators, academicians, businessmen, and much of
the financial community were primarily non-Muslims, who migrated to or stayed in India, rather
than in Muslim Pakistan. To boost up industrial growth of Pakistan than its population growth
was a difficult task. It was difficult to see how Pakistan‟s economy could grow more rapidly than
its population.
Table 2.2 Industrial Sector Growth Rates
Year

INDG

MING

MNFCTG LSCLG SSCLG CONSTG ELCGSG

1951-55

10.22

11.46

10.32

23.72

2.3

10.56

6.7

1956-60

6.1

9.26

5.18

7.76

2.28

8.5

19.18

1961-65

13.24

11.84

11.74

16.88

2.9

20.18

14.9

1966-70

8.8

5.24

8.12

9.94

2.92

6.2

38.9

1971-75

5.12

3

4.64

3.88

7.28

6.04

8.86

1976-80

7.14

6.92

6.34

5.8

7.96

8.76

10.1

1981-85

7.98

7.74

9.48

9.9

8.4

3.48

7.06

1986-90

7.52

11.36

6.94

6.44

8.4

5.9

13.18

1991-95

5.06

3.24

4.54

4.64

4.42

4.02

9.3

2000

3.34

2.7

3.22

2.44

5.3

1.2

6.08

2001-05

6.62

6.1

9.46

11.06

6.24

1.08

-1.84

2006-10

3.46

2.04

4.66

3.44

7.86

6.62

-2.86

1996-

Source: Author‟s calculations (five year averages from Handbook of Statistics on Pakistan
Economy 2010)
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However, Pakistan developed a substantial industrial sector in a very short time. The industrial
sector, composed of mining, manufacturing, construction and production of electricity and gas,
grew considerably faster than the rest of the economy.
Table 2.2 provides the detailed growth rates of industrial sector including its sub-sectors. During
the first half of 1950s, industrial sector along with its sub-sectors grew at a rapid speed. In
1950s, the government policies of domestic protection and low industrial base, at the time of
independence, brought remarkable growth in the industrial sector. The growth rate slowed down
after 1955 but remained at a fairly high level through the second half of fifties. During the sixties
the government pursued the policy of export expansion. The manufacturing sector grew annually
at 16 per cent during the first half but slowed down in the second half to 8 per cent because of
war with India. During the seventies, the growth rate of industrial sector was low due to the
nationalization policy. During the 1980s, the government re-implemented the policy of
functional inequality with basic needs concern. The industrial policy laid greater emphasis on
employment generation, export promotion and increased efficiency of production units. These
policies resulted to accelerate the growth rate of industrial sector and small scale manufacturing
growth also increased to 8.4 per cent. The performance of industrial sector including its subsectors remained at lower level during the 1990s. The rate of growth of overall industrial sector
remained at 5 per cent while manufacturing (large scale and small scale) growth rates remained
at 4.5 per cent. After the mid-nineties, the growth rate further decreased to 3 per cent. Many
factors were involved behind this reduction in growth which include: political instability, power
supply short fall, bad law and order situation, infrastructure problems in transport, power and
low industrial investment. The performance of industrial sector remained better during the first
half of the 2000s. The reason behind this recovery was improved macroeconomic environment,
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reduction in tariff rates, financial discipline, favorable monetary policy, global economic
expansion and a stable exchange rate. But in the second half it again slowed down. The load
shedding of electricity and gas, terrorism and worsening law and order situations are the main
causes of this reduced growth. The industrial sector and its sub-sectors are individually are
examined in graphic representation below.
2.4.1. Industrial Sector growth
Trend of industrial growth rate has been shown in the figure 2.8 below for the period 1951 to
2010. The growth rate in first half of 1950s was 10 per cent which dropped to 6 per cent in the
second half of fifties. It again increased in first half of sixties and dropped in second half due to
war with India. From 1970s to 1980s there was a mixed trend, but most of the time the trend was
positive. It dropped in 1990s and 1996 witnessed lowest growth rate of 0.99 per cent. From 1999,
a positive trend had been seen and it had reached the level of 6.6 per cent in first half of 2000s.
While it again decreased in second half of 2000s. The mixed trend in the industrial growth rate is
due to the different industrial policies adopted in the past by different governments.
Nationalization of the industries has a negative impact on industrial growth, while the
privatization and deregulation policies and encouragement of the private sector and political
stability has a positive impact on the industrial growth rate.
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Figure 2.8
2.4.2. Mining and Quarrying Growth
All mining and quarrying activities in the country are covered in this sector. Minerals are of great
importance for a developing economy like Pakistan because they are used as raw material for
construction. Minerals in Pakistan include iron ore, salt, brine, gypsum, chromite, marble,
limestone, clay, glass-sand, radiative sand, and barites. Minerals which are non-ferrous metals
are copper, zinc and deposits.
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Figure 2.9
The figure 2.9 illustrates the trend of growth rate of Mining and Quarrying from 1951 to 2010.
The trend shows that the growth rate fell during first half of 1950s and recovered in second half.
There was sharp decline in growth in 1960s. It jumped from 1970 to 1985 from 3 per cent to
round about 11 per cent. It again fell from the mean value in 1985. It again increased in the first
half of 2000s, but a sharp decline in the second half. We conclude from the trend analysis that
there were fluctuations in the growth rate.
2.4.3. Manufacturing Sector Growth
This sector consists of two sub-sectors i-e Large-scale manufacturing and small scale
manufacturing. One of the principal causes of the rapid growth of manufacturing industry in
Pakistan after partition was the very low base of manufacturing activity in the country at the time
of partition. The fact was that there was very little modern manufacturing in the area that became
Pakistan in 1947. Even in the processing of jute, there was not a single jute mill in the country,
despite the fact that East Pakistan was the world‟s largest jute-growing area. The structure of
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manufacturing sector changed drastically since 1950s. During the initial year, the contribution of
the small-scale manufacturing sector to total manufacturing sector was 67.18 per cent while the
share of large-scale manufacturing sector was only 2.66 to GNP. The share of large- scale
manufacturing sector rose sharply to 54.55 per cent of the total manufacturing in only five years
more than small scale manufacturing whose percentage share dropped to 45.45 per cent.
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Figure 2.10
The figure 2.10 shows the trend of manufacturing growth rate from 1951 to 2010. There was
sharp decline in manufacturing growth from 1951 to 1956. It jumped from 1956 to 1960 from 5
per cent to round about 11 per cent. In 1966, again fell from 8 per cent to 4 per cent in 1975. The
manufacturing growth increased again from 1976 to 1985, but a sharp decline in 1986 to 2000.
Increased again in 2001to 2005, but declined to 4.66 per cent in second half of 2000s.
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2.4.4. Large Scale Manufacturing Growth
The large-scale manufacturing is defined as units where more than ten people are employed and
power is used in its operations. A number of manufacturing processes are carried out only in
large-scale establishments. At the time of independence, there was very low amount of
manufacturing activity in the country. There was only a few cotton textile, one oil refinery, a few
sugar mills, some tea processing and cement manufacturing units. There was not even a single
jute mill in spite of that the East Pakistan was the world‟s largest jute growing area. This low
level of manufacturing base caused the expansion of growth of this sector.
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Figure 2.11
The figure 2.11 above depicts the trend of large-scale manufacturing growth from 1951 to 2010.
In the first half of 1950s, the growth rate of large-scale manufacturing was at the maximum level
of 23.72 per cent (table 2.2). It witnessed a sharp decline in the second half of 1950s when it
reached round about 7.76 per cent then rose to 16.88 per cent in the first half of 1960s and
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declined further to 3.88 per cent in first half of 1970s. The reason for this decline is attributed to
the separation of East Pakistan and the nationalization policy of the government. From 1976 to
1985, it again increased but dropped again in second half of 1980s. It was declining up to 2000,
rose again till the first half of 2000s and declined again in the second half of 2000s.
2.4.5. Small Scale Manufacturing Growth
There are different definitions for a small enterprise for different purposes, but whatever
benchmark is used to differentiate a small-scale from a large-scale manufacturing enterprise, an
element of arbitrariness is involved. According to the provincial small industries corporations, a
small enterprise has an upper limit of Rs. 5 million as the value of fixed assets, excluding land.
This upper limit may change over time. Many objectives can be achieved through small-scale
industry, especially the widespread unemployment, in the country, can be reduced by applying
relatively more labour-intensive technology. This can generate employment opportunities for the
growing labour force.
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The figure 2.12 shows the trend of small-scale manufacturing growth rate from 1951 to 2010.
There was a slow increase in growth till the 1970. It jumped from 1970 to 1990 from below 3 per
cent to round about 8 per cent. Again fell in the 1990s and reached at the 5 per cent level. It
increased again in 2000s.
2.4.6. Construction sector Growth
This sector includes all construction, addition, repair, demolishing and alteration activities
carried out by households, public institutions, private bodies and the general government. The
construction sector plays a pivotal role in the socio economic development of an economy. The
goals of providing sanctuary, infrastructure and employment can be achieved through this sector.
It includes schools, hospitals, offices, houses, townships and other buildings. Construction of
highways, ports, roads, airports, railways, irrigation, power system, agriculture systems,
telecommunications, water supply, drainage and sewerage is carried out in this sector. It deals
with all economic activities directed to the creation, repair, renovation or extension of fixed
assets in the form of buildings, land improvements of an engineering nature. Besides, the
construction sector generates considerable employment and provides a growth stimulus to other
sectors through backward and forward linkages. It is essential that this sector must be
encouraged for the growth of the economy.
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Figure 2.13
Trend of construction growth rate has been shown in the figure 2.13 above for the period 1951 to
2010. It dropped to 8.5 per cent in second half of 1950s. The growth rate of construction
increased sharply in the first half of 1960s and reached at the level of 20.18 per cent, but in the
second half of 1960s, it witnessed a sharp decline and reached at 6.2 per cent. From 1971 to 1995
there was a mixed trend. In second half of 1990s and first half of 2000s, it witnessed lowest
growth rates of 1.2 and 1.08 per cent respectively. From second half of 2000s, a positive trend
has been seen and it has reached at the level of 6.62 per cent.
2.4.7. Electricity and Gas Sector Growth
The activities such as generation, transmission and distribution of electricity and natural gas are
covered in this sector. Energy includes electricity, coal and natural gas. For the prosperity and
economic development of a society, energy is considered the key factor. Sustained economic
growth can be achieved by the promotion of this sector. Pakistan belongs to middle income
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group and has been facing energy crisis for past few years because the gap between demand and
supply is widening. In a current report, it is revealed that only 86 per cent of domestic demand of
energy had been fulfilled by the local production while the rest of the demand for energy was
met by imports.
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Figure 2.14
Trend of electricity and gas are depicted in the figure 2.14 above, for the period 1951 to 2010.
From 1956 to 1960 growth rate of electricity and gas increased but declined from 1961 to 1965,
rose sharply to highest level at 38.9 per cent from 1966 to 1970. But fell to 8 per cent in the first
half of 1970s.From second half of 1970s, there was a declining trend again and the electricity
and gas growth rate decreased rose again in second half of 1980s. Then declined in the first half
of 1990s and the declining trend continued till 2000s and reached at the level of -2.86.
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2.5. Services Sector
Wholesale and retail trade, transport, finance and insurance, storage and communication; public
administration and defence; ownership of dwellings; and social services are the sub-sectors of
services sector. In the recent years, the main driving force of economic growth has been the
services sector. A major transformation has been seen in economic structure of Pakistan and
services sector‟s share has reached 53.3 per cent in 2010-11 and has given a significant
contribution to GDP growth.
Table 2.3 Services Sector Growth Rates
year

SERG

TRSTCMG WRTG

FIG

OoDG

PADG

CSPSG

1951-55

3.9

5.96

3.8

7.56

2.78

3.28

4

1956-60

3.16

3.42

3.46

15.54

2.92

0.78

3.98

1961-65

7.3

11.48

8.5

15.36

3.12

7.1

4.18

1966-70

6.16

5

7.14

12.66

2.66

9.64

4.6

1971-75

7.1

5.12

5.46

12.08

3.5

14.28

5.26

1976-80

5.4

6.38

5.02

5.54

3.6

5.68

5.78

1981-85

7.9

8.1

8.24

8.08

10.56

6.6

6.34

1986-90

5.36

4.28

6.1

2.28

5.3

5.12

6.5

1991-95

5.12

6.26

4.6

6.58

5.3

2.58

6.5

2000

3.88

4.1

2.12

3.22

5.3

3.86

6.5

2001-05

5.4

4.38

6.68

5.42

3.52

4.04

6.06

2006-10

5.14

3.96

2.48

11.66

3.5

5.9

8.62

1996-

Source: Author‟s calculations (five year averages from Handbook of Statistics on Pakistan
Economy 2010)
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Table 2.3 shows the detailed growth performance of services sector including its sub-sectors.
The growth of services sector remained at about 3 per cent during 1950s. While the growth of
finance and insurance was, on average, 15.54 per cent during the second half of 1950s. In 1960s,
the growth rate of services sector increased to 7 per cent. While the growth rate of public
administration and defence increased to 14.28 per cent in the first half of 1970s. In 1980s, 1990s
and 2000s, the growth rates of services sector and its sub-sectors fluctuated and showed a mixed
trend. Contribution of finance and insurance was at maximum level of 11.66 per cent during the
second half of 2000s, following the community services growth which remained at 8.62 per cent
during second half of 2000s.
2.5.1. Services Sector Growth
The share of services sector in GDP of Pakistan is 53.3 per cent (Economic Survey, 2010-11).
The different sub-sectors of services sector employ approximately one-third of labor-force in
Pakistan. Over the past decade, the services sector has been an important contributor to economic
growth of Pakistan.
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Figure 2.15
The figure 2.15 above shows the trend of services growth rate from 1951 to 2010. There was a
decline in services growth from 1956 to 1960. It jumped from 1961 to 1965 from 3 per cent to
round about 7 per cent. It slowed down in the second half of sixties, rose again in first half of
seventies, fell in the second half and jumped again in 1980 to 1985 and reached at the maximum
level of 7.9 per cent. The services growth fell again from 1985 to 1990, and this decline
continued till 2000. From 2001 to 2005, the services sector growth witnessed an up-ward trend.
But in the second half of 2000s, there was a downward trend in the growth of services sector.
2.5.2. Transport and Communication growth
Transport and communication are essential in economic development. This sector consists of
two sub-sectors, i.e. transport sub-sector and communication sub-sector. The transport sector
includes passengers and freight traffic by road, rail, air and ships. The communication sector, on
the other hand, includes postal services, telegraph, telephone and satellite services, radio, and
television. Economically, the division of labor can be extended with the help of transport and the
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movement of raw material and final products may be made easy, not only within the country but
also abroad, through better transport facilities. Similarly, a communication is also an important
means of development of the economy. With the help of fast, economical and well developed
means of communication, modernization can be facilitated and new markets can be opened. The
new forms of communication have reduced drastically the time it takes transmit information.
Information is absolutely necessary in the highly competitive world of international trade. Thus,
regional trade and commercial exchanges can be promoted through a better communication
system.
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Figure 2.16
The figure 2.16 shows the trend of transport and communication growth rate from 1951 to 2010.
There was sharp decline in transport and communication growth from 1956 to 1960. It jumped
from 1961 to 1965 from below 4 per cent to round about 11 per cent. It again sharply fell in 1966
to 1970 at the level of 5 per cent. It recovered a bit in the first half of 1970s and this increase
continued till the second half of seventies. Again it fell in 1981 to 1985, recovered in 1986 to
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1990, fell in 1991 to 1995 and this decline was witnessed in 2000s also. We conclude from the
trend analysis that there were fluctuations in the growth rate but it was not consistent and could
not be sustained for longer time periods.
2.5.3. Whole Sale and Retail Trade Growth
In the wholesale and retail trade sector, the activities such as export and import of goods
including local trade, auctioning, sale and purchase by brokers/agents are included.
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Figure 2.17
Trend of wholesale and retail growth rate has been shown in the figure 2.17 above for the period
1951 to 2010. It dropped to 3.48 per cent in the second half of 1950s. It jumped in the first half
of 1960s and reached at the maximum level of 8.5 per cent. It declined sharply in the second half
of 1960s and this decline was also witnessed in 1970s. In the first half of eighties, it increased
again and touched the growth rate of 8.24 per cent. From 1986 to 2000, there was a continuous
decline in the growth rate of wholesale and retail trade and it reached at the minimum level of
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2.12 per cent. There was an up-ward trend in the first half of 2000s but a sharp downward trend
in the second half of 2000s has been witnessed.
2.5.4. Finance and Insurance Growth
This sector includes the functions/activities of State Bank, non-scheduled and scheduled banks,
cooperative societies, development financial institutions (DFIs), modharbah and leasing
companies and insurance companies.
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Figure 2.18
The figure 2.18 shows the trend of finance and insurance growth rate from 1951 to 2010. The
growth rate of finance and insurance was at the level of 7.56 per cent in the first half of 1950s. It
jumped from 1956 to 1960 from below 8 per cent to round about 15.54 per cent, the maximum
rate ever witnessed. There was a downward trend in 1960s which continued till 1980. Then it
fluctuated during 1990s and first half of 2000s. It jumped again in the second half of 2000s and
reached to the level of 11.66 per cent.
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2.5.5. Ownership of Dwelling Growth
The value-added consists on rent from ownership and self-occupied dwellings in this sector. This
requires growing increase of houses and their rent.
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Figure 2.19
Trend of ownership of dwelling growth rate has been shown in the figure 2.19 above for the
period 1951 to 2010. It was 2.78 per cent during the first half of 1950s. There was a small
upward trend during the second half of fifties and reached at 2.92 per cent level. Then, it further
increased to 3.12 per cent in the first half of 1960s, dropped to 2.66 per cent in the second half of
sixties. The growth rate again increased in 1970s and this upward trend continued till 1985 and
this was the maximum rate of growth of ownership of dwelling during the whole period under
consideration. In the second half of 1980s, there was a sharp decline in the growth rate and it
reached at 5.3 per cent level and this level remained constant till 2000. Then, there was a
downward trend during 2000s.
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2.5.6. Public Administration and Defence Growth
This sector includes salaries and wages of government employees compiled from the federal
budget and budgets of provincial governments.
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Figure 2.20
The figure 2.20 shows the trend of public administration and defence growth rate from 1951 to
2010. There was sharp decline in the growth from 1956 to 1960 and the growth rate reached at
the minimum level of 0.78 per cent. It jumped from 1961 to 1975 from below 1 per cent to round
about 14.28 per cent in 1975 and reached the maximum level. Then, there was a sharp decline
during the second half of 1970s and growth rate reached at 5.68 per cent, again increased in the
first half of 1980s, fell in the second half and this downward trend continued till 1995. From
1996, there was an upward trend which continued till 2000s.
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2.5.7. Community Services Growth
Incomes earned by persons who are engaged in private medical, education, household and other
community services are included in this sector.
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Figure 2.21
In the figure 2.21 above the trend of community services growth has been shown from 1951 to
2010. There was slight decline from 1956 to 1960, it increased slightly from 1961 till 1990 and
reached at 6.5 per cent level. This growth rate of 6.5 per cent remained constant till 2000. Then,
there was a downward trend in the first half of 2000s. It again increased in the second half of
2000s and reached the maximum level of 8.62 per cent.
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2.6. Poverty
Poverty can be experienced, not illustrated. The person can be regarded as poor who has nothing
to eat and cannot arrange to buy his food, who cannot buy new clothes for his children on
festivals, who cannot buy medicine when he is sick, who cannot send his children to school
because he is unable to bear the expenses, who has no respect in the society and ill-treated just
due to unavailability of resources, who is voice less and incapable. These are all dimensions of
poverty.
Poverty is best defined as the state of being in which we are unable to meet our needs. However,
needs are not simply the basic material necessities for subsistence. Needs may be defined as all
resources that are necessary to live like a respected person in the particular society. In short,
poverty is dynamic. Need is defined very differently across different cultures and generations, as
technology and changing values alter perceptions of the prerequisites of an acceptable standard
of living. An alternative definition of poverty may be proportion of population whose income is
below the poverty line. This criterion is known as headcount ratio.
So, hunger, lack of shelter, sickness not having access to school all may be the characteristics of
poverty. Furthermore, poverty is having no job, having no access to clean and safe water,
powerlessness and lack of freedom, among others. Poverty is a dynamic condition because
people‟s poverty status normally changes with the passage of time. They move out of and into
poverty. However, some people remain for a long period in poverty and this is characterized as
feature of extreme or chronic poverty. Chronic poverty may persist till next generations. They
generally do not have productive assets and have low level of education, health and social
capital. Persistent poverty causes future destitution. If the household‟s income is normally above
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the poverty line, but sometimes falls below it or has the potential to fall below the poverty line,
it is defined as transient, temporary or short-term poverty (Zaidi S. Akbar, 2009).
2.6.1 Approaches to Poverty
Poverty is a multidimensional concept. Monetary dimensions, access to different resources,
opportunities and capabilities are involved in it. Furthermore, the perception of poverty may be
different across countries, regions and even different socioeconomic groups. So, there are
different approaches to poverty which have been used in the literature. A brief introduction to
these approaches has been presented in the next sub-sections.
2.6.1.1 The Welfarist Approach
Classical economists have widely used the terms “welfare” and “utility”. Generally, economic
well-being has been compared in this approach which may also be regarded as “standard of
living” or “income”. This approach has strong links with traditional economic theory. Major
research organizations such as World Bank, International Monetary Fund (IMF) and different
financial institutions have used this approach in their operations.
However, this approach lacks the inter-personal utility comparisons to obtain social welfare
functions and the degree of validity of full-information on the part of individuals [Ravallion
(1993)].
2.6.1.2 Budget Standards Approach
A list of necessities of minimum needs and to quantify them is the major characteristic of this
approach. This approach is for defining the absolute poverty. This approach is usually based on
the basket of goods; however, it can also represent the socially determined needs. The adequate
satisfaction of minimum necessities is the basic requirement of life above the poverty threshold.
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2.6.1.3 Food Expenditure Approach
This has been the most popular approach of the last three decades. Nutritional deprivation and
hunger have gained much attention of the writers and researchers and many believe that the
household would give priority to his food in consumption allocation. This approach provides an
income proxy for poverty based on the purchase of necessities. Anand and Harris (1990) have
analyzed the way food expenditure can be used as an indicator of general living standard of a
household.
2.6.1.4 Nutritional Level Approach
Calories and proteins are also included in the nutritional norms which are conceptualized in
poverty because food is the basic human need. Charles Booth (1889) in his studies of the poor in
London attempted to empirically measure the poverty first time which was followed by
Rowntree‟s study (1901). These studies consider a family poor if they are unable to obtain the
minimum necessities to maintain physical efficiency. The minimum necessities were calculated
by estimating the nutritional needs of the family of different food items valued in monetary
terms. However this approach has been criticized by critics who have stressed the importance of
interpersonal variation as well as adaptive adjustments influencing the relation between food
intakes and achieved nutritional levels.
2.6.1.5 Basic Needs Approach
Among others, International Labor Organization (ILO) has mainly defined poverty in terms of
„basic minimum needs‟. ILO defined basic needs in terms of consumption items (food, clothing
and shelter) and services (water, health, sanitation, transportation and education) [ILO 1976].
Poverty line is constituted by the cost of the bundle of these basic needs and the persons failing
to meet the cost of this bundle are considered poor [Malik, S. (1992)]. This approach also has
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some limitations. For example, the person having inadequate food will be considered poor
despite he has fine clothes or house [Srinivasun (1977)].
2.6.1.6 Capabilities Approach
Basic positive freedom is another important consideration in poor societies to be achieved.
Amartya Sen has extensively described this concept. The capability approach is defined by the
capacity to achieve functionings [Sen (1997)]. Having the capability to achieve basic functioning
is the source of freedom to live well. This refers to all individuals who are unable to achieve
certain “functioning” beings and doings [Sen (1999)]. The capabilities approach has been
criticized as it lacks the clear recognition of the role individual preferences play in welfare.
2.6.1.7 Vulnerability Approach
An important component of welfare may be insecurity. Vulnerability causes to a decline in the
well-being. Vulnerability is not necessarily unexpected but could be seasonal. The risk of illness
is a prime concern of the poor everywhere [Coudouel et al (2002)]. Vulnerability may affect
household behavior. It may be an important factor of poverty reduction policies.
2.7 Measures of Poverty
There are a number of aggregate poverty measures which may be computed. Some of those
measures have been defined below.
2.7.1 Headcount Index
The most widely used and simple measure of poverty is the headcount index. It may be defined
as the proportion of the population which is below a certain threshold (poverty line). The
headcount index is simple to construct and easy to understand however it does not take the
intensity of poverty into account.
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2.7.2 Poverty Gap Index
Another popular measure of poverty is the poverty gap index. It adds up the extent to which the
individuals fall below the poverty line and expresses it as the percentage of the poverty line. A
serious limitation of this measure is that it does not capture the differences in the severity of
poverty amongst the poor.
2.7.3 Squared Poverty Gap Index
Some researchers have used the squared poverty gap index to solve the problem of inequality
amongst the poor. It is simply the weighted sum of poverty gaps. This measure lacks intuitive
appeal because it is very difficult to interpret and hence is not used widely in the literature.
Despite of the shortcomings, the headcount poverty index is very simple and easy to calculate
and interpret. The study also adopts this measure of poverty.
2.8 Trends in Poverty
In the table 2.4 below, poverty trend in terms of head count ratio has been shown from 1950s to
2000s.
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Table 2.4 Trends of Poverty in Pakistan (in %age)
Sr.

Year

No

Poverty

Rural

Urban Trends

%
Total

1

1950s

32

-

-

2

1963-64

40.24

38.94

44.53

Increased

3

1966-67

44.50

45.62

40.96

Increased

4

1969-70

46.53

49.11

38.76

Increased

Green revolution

5

1979-80

30.68

32.51

25.94

Decreased

Farm

output

price

increased+ remittances
6

1984-85

24.47

25.87

21.17

Decreased

7

1987-88

17.32

18.32

14.99

Decreased

Remittance+

Zakat

distribution +growth in
services

sector

and

construction
8

1990-91

22.11

23.59

18.64

Increased

9

1992-93

22.40

23.35

15.50

Increased

10

1998-99

32.60

32.00

27.00

Increased

11

2001

34.46

34.80

25.90

Increased

12

2004-05

23.90

28.1

14.9

Decreased

Poverty alleviation fund
+ Khushhali bank +

13

2005-06

22.3

27.0

13.1

Decreased

Source: (1). Amjad and Kamal (1997) and World Bank (2000)
(2).Pakistan Economics Survey (various issues)
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Table-2.4 presents a comparison of poverty status during 1950s and 2000s. The poverty level
was low in 1950s. It rose in the 1960s and reached at the highest in terms of HCR in 1969-70,
when 46.53 per cent of the population of Pakistan were poor. After 1970, it showed a consistent
declining trend till 1987-88, when it reached a minimum level 17.32 per cent after that there was
consistent increasing trend in poverty level in terms of HCR till 2001. It decreased again in the
2004-05 and 2005-06 and reached the level of 22.3 per cent. There was a consistent trend, first
decreasing till 1987-88 and then increased consistently from 1991 onwards till 2001 and then a
decreasing trend till 2005-06. So we can conclude that poverty levels were higher in the 1990s as
compared to the 1980s, but it showed a stable trend, in both decreasing and increasing.
Deteriorating economic conditions in the late 1980 and early 1990, translated in to higher
poverty level in the late 1990s.
Headcount ratio increased during 1960s and reached at the maximum level of 46.53 per cent. It
dropped in 1970s and 1980s due to green revolution, increase in farm output prices, remittances,
zakat distribution and growth in construction and services sector. It increased again in 1990s and
reached at the level of 32.60 per cent. It marginally increased in 2001 but again dropped to 23.90
and 22.3 per cent in 2004-05 and 2005-06 respectively.
2.9. Features of Poverty in Pakistan
The problem of poverty is prevalent both in rural and urban areas with proportionate increase in
the former is higher. Poverty is the result of economic, social and political deprivation (Haq,
1999).
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The poor have lack of access to health, education, clean water and sanitation and are deprived of
financial resources in Pakistan. Limited access to nutrition, education and health weakens their
capabilities and they cannot be able to get gainful employment.
Some features of poverty in Pakistan can be summarized as follows:
1) Poverty is at a higher rate in rural areas than in urban areas. Poverty is highest among
those who are landless
2) Across the country as a whole, head-count ratios fell from 24.47 per cent to 17.32 per
cent. After the end of the 1980s there had been a marked increase in poverty.
3) The poor have characteristics like the lowest earners, female-headed households, or
households depending upon the income of their women. Gender discrimination is another
cause and feature of poverty in Pakistan.
4) Rural poor are mostly sharecroppers. They possess small land holdings and cannot shift
to modern equipment and technology. Landlessness is not only the cause but also a
consequence of poverty.
5) Rural poor is trapped in bonded labor and remains in poverty till generations.
6) Urban poor also have low share in employment in manufacturing. The poor are normally
unskilled or semi-skilled and urban industrial sector creates very little jobs for unskilled
workers. They are forced to earn their income from construction or services sectors.
7) From wage employment, the poor earn only 29 per cent of their total income, compared
to middle and upper income groups who earn 38 and 32 per cent of their total income
from the wage employment. The poor mostly depend on remittances and gifts which
make them more dependent.
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8) Eighty per cent of the total budget of the poor is spent on the basic necessities such as
food, apparel, energy and rent while the upper and middle income groups spend 66 and
74 per cent, respectively. In urban areas, eighty two per cent of the total income of the
poor is spent on these basic necessities while the middle income group spends 76 per cent
and upper income group 70 per cent on these items. In relative as well as absolute terms,
poor have less proportion of income to spend on other commodities like education and
health.
2.10. Conclusion
In the present chapter, the growth performance of different sectors of Pakistan‟s economy is
discussed. The trends of total, rural and urban poverty are also discussed. The evidence shows
that the Pakistan‟s economy since sixties showed steady improvement in different sectors. The
growth performance of agriculture sector remained very slow except the second half of sixties.
The agriculture sector has also shown the highest fluctuations in the growth performance during
the period (1951 to 2010).While the industrial sector has shown the highest growth performance.
The services sectors‟ growth rates increased significantly and showed minimum fluctuations
throughout the period. However, despite the significant growth performance, on average, this
growth did not translate into poverty reduction. The situation of poverty had been much complex
in Pakistan. Poverty fluctuated in the country from decade to decade. Similarly, the economic
growth rates of different sector also varied being higher in one decade and lower in another
decade. During 1960s, average growth rate of gross domestic product stood at 6.8 per cent. Due
to this graceful growth rate, the decade was called the decade of development. The level of
poverty during this decade remained higher and the growth was not translated into poverty
reduction due to concentration of wealth in some limited families, war with India in 1965 and
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suspension of foreign aid. Especially, the poverty level in the eastern wing of the country was
very high. However, a declining trend was seen during 1970s which was attributed mostly to the
remittances from the overseas Pakistani workers. This trend remained till the decade of 1980s
but reversed in 1990s. The rising trend of poverty in 1990s was due to the slow economic growth
rate in the economy. Low level of development spending, decrease in worker‟s remittances,
decline in public investment and unequal distribution of income are the factors which played
their role in rising poverty levels in the country.
The discussion in this chapter concludes that during the last six decades, Pakistan witnessed high
economic growth with high poverty levels and low growth rates with low poverty levels except
the decade of 1990s, in which low economic growth was associated with rising poverty levels.
The country has also witnessed the periods in which growth positively affected poverty. Poverty
levels in rural and urban areas have also been different in the country. The level of poverty is
higher in rural than in urban areas. So, it can be concluded that poverty is predominantly a rural
phenomenon in Pakistan. However, the study takes into account not only total but also the ruralurban decomposition of poverty as well.
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Chapter3

Review of Literature
3.1. Economic Growth and Poverty Reduction:
The growth, poverty and inequality relationship is a widely debated issue in the development
economics field. Empirically, it originates from the Kuznets‟ U-shaped hypothesis (1955) in
which it is described that inequality rises at the initial level of development and after reaching a
specific point begins to decline with economic growth. So, according to Kuznets income
inequality does occur at the initial level of development. But, in contrast, David Dollar and
AartKraay (2002), among others, are of the view that income distribution does not change with
economic growth. So, they think that growth is good for the poor irrespective of its nature.
Tendulkar and Jain (1995) examine the relationship among economic growth, equity and relative
inequality in the Indian context. They apply the equivalent analytical results on social welfare
and poverty to the price-adjusted size distributions of consumer expenditure for the urban, rural
and total population between 1970 and 1989. The results indicate that in the 1980s, the faster
growth rate was associated with mostly distributional outcomes.
Kakwani,N (2000) develops and empirically analyses an inequality-growth trade off index for
Thailand, Korea, Lao PDR and Philippines. He suggests on the base of results, obtained from the
index, that pro-poor policies have pay off in terms of poverty reduction in Thailand while growth
enhancing policies may be more efficient for Lao PDR and Korea. However, in case of
Philippines, mixture of pro-poor and growth maximizing policies may be suitable for poverty
reduction purpose. He further concludes that for ultra-poor, pro-poor policies may be of greater
importance.
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Easterly and Fischer (2000) use polling data for 31,869 households in 38 countries and conclude
that high inflation decreased the real minimum wage and the share of the bottom quintile and
increased poverty.
Moser and Ichida (2001) use the panel data of 46 countries of Sub-Saharan Africa for the period
1972-97 and confirm a robust and strong relationship between poverty alleviation and economic
growth. The study concludes that increase in per capita GDP caused an increase in life
expectancy, rate of gross primary school enrolment and a decline in infant mortality rates.
Dollar and Kraay (2002), using data of 92 countries for the period of last four decades, find that
private property rights, stability and openness have good effects on the incomes of the poor and
government expenditures on social services contributes to the incomes of the poor
systematically. Their findings do not support the “trickle down” theory which has consensus that
rich first becomes richer and in the long run benefit the poor. They are also of the view that
growth oriented policies cannot be overlooked.
Fane and Warr (2002) apply computable general equilibrium model for Indonesia and conclude
that the amount of the growth raised the income of the poor than the non-poor. They also
conclude that different sources of growth affected poverty and inequality differently because the
poor and the non-poor own factors differently.

Balisacan,et al (2003), using household panel data, explore the determinants of poverty reduction
in Viet Nam at the subnational level during the 1990s. They examine the impact of initial
endowments, local economic growth and policy conditions on the well-being of the poor and
find these factors effective for poverty reduction and growth in the long run.
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Kakwani, N et al (2004) examine the interrelationship between poverty, growth and inequality.
Using the idea of pro-poor growth, the study examines the benefits enjoyed by the poor through
economic growth. A pro-poor growth index known as Poverty Equivalent Growth Rate (PEGR)
was developed to examine the level of growth and how it benefitted the poor. It is concluded that
proportional reduction in poverty is a monotonically increasing function of the poverty
equivalent growth rate. It is suggested, therefore, that the poverty equivalent growth rate should
be maximized rather than the only growth rate to achieve a rapid reduction in poverty.
Dorward, et al (2004) briefly review the changes, in a cross country analysis, in poverty
incidence over the period 1970-2000 and note that although economic growth has brought
significant reductions in poverty especially in East and South East Asia, however, poverty
reduction effect of economic growth has remained low in South Asia and Sub Saharan Africa.
Balisacan and Fuwa (2004) analyze the processes of poverty reduction and growth using a
framework of neoclassical growth model for the provincial level data of Philippines. They find
that provincial income convergence is at a high rate and there is a trade-off between growth and
equity. They conclude that land reforms and higher agricultural terms of trade have facilitated
growth and poverty reduction.Although the „„growth elasticity of poverty reduction‟‟ has
remained low as compared to international standards but is sensitive to initial conditions and
sectoral income composition in mortality rate,irrigation coverage and poverty incidence.
Tsangarides, et al (2004) empirically investigate the impact of macroeconomic policies and
economic growth on poverty reduction. The study uses panel estimator and Bayesian Model for a
cross country analysis and finds that economic growth raised the income of the poor but this
relationship is less than one-to-one.
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Gupta and Mitra (2004), using panel data for different states of India, find that although growth
tended to reduce poverty, hence, improvement in health facilities may reduce poverty more
significantly.
Tambunan (2005) uses the data of Indonesia from 1970 to 2002 to investigate the positive
relationship between poverty and economic growth and also analyses the effects of inequality
and inflationon poverty. The study finds that increase in GDP per capita decreases the poverty
while increase in inflation raises poverty. The study also concludes that growth in agriculture
sector significantly reduces poverty rather than the industrial or trade sectors of the economy.
Tsai and Huang (2007), using time series data for Taiwan during the period 1964-2003, examine
the role of economic growth, openness and government in poverty alleviation. They find that the
sustained economic growth was the main driving force for poverty reduction in Taiwan.
Agrawal,P (2008) empirically examines the link between poverty alleviation and economic
growth using province-level data of Kazakhstan. He concludes that significant poverty reduction
was associated with higher growth rates. This was mainly due to growth which caused to
enhanced employment and higher level of real wages and this resulted in significant reductions
in poverty. Rapid increase in oil revenues caused a significant increase in gross domestic product
growth in Kazakhstan. This increased GDP and government revenue was used to social
protection program which helped in poverty reduction. It was also empirically shown that
increased government expenditure on social sectors also significantly reduced poverty. This
suggests that enhanced government support and rapid economic growth may be helpful in
poverty reduction.
Khan and Sattar (2010), using time series data for the period 1973 to 2009, test the causality
between trade, growth and poverty in Pakistan. Their results indicate that the long run
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relationship between trade and growth exists but in the short run growth enhance trade. They also
conclude that there exist two way relationships between growth and poverty in the long run but
not in the short run.
Ijaiya, et al.(2011) examine the relationship betweenpoverty reduction and economic growth in
Nigeria. They use a difference-in-difference estimator and time subscript to investigate the
impact of economic growth on reduction of poverty. They conclude that enhanced economic
growth brings significant decline in poverty.
Shenggen Fan (2011) used time-series data (1980–2002) across 44 countriesto estimate the
determinants of GDP and agricultural output to conclude that public investment in agricultural
research, infrastructure, and human capital, especially education, is most beneficial to growth in
the long term. Spending on “unproductive” sectors like defense has no such effects. Because
growth is one of the most important determinants of income poverty, the impact on the welfare
of the poor would likewise be positive.
Srinivasan (2012) provided a fairly exhaustive catalog of the various deficiencies in developing
nations that are internal and that cannot be addressed by trade policy or by external actors. In
most of these instances, the study noted the policies that would be necessary to address them.
Much of the volume addressed absolute poverty (not inequality as measured by, say, the Gini
coefficient) and the means to alleviate it. It paid particular attention to the relatively limited role
of trade in alleviating poverty and the more important role of domestic policies that both
augment the endowments of the poor and increase the rate of return on them.
Economic growth is considered to be pro-poor if the poverty decreases with increased growth
rate. Friday S. Ebong and Fidelis O. Ogwumike (2013) see poverty in its non-income dimension,
highlight the concept of pro-poor growth, and also empirically analyze if economic growth in

56

Nigeria is, or could be, pro-poor. In empirical analysis a vector autoregressive model was
formulated and estimated within an error correction framework. Within this framework, the
study has analyzed annual time series data to capture, quantitatively, the effects on humancapital poverty of economic growth and other control variables, both in the short- and long-term.
Results showed that in the medium-to-long term, agricultural development raised human capital
poverty, while developing the other sectors of the economy reduced it. In the short-term, public
capital expenditure on social services, including credit to the agricultural sector, and agricultural
development generally, showed a potential to reduce poverty.
3.2. Sectoral Growth and Poverty Reduction:
Human welfare is the ultimate goal of development. To achieve this goal, economic growth is a
necessarycondition but not the sufficient condition. The “quality of growth” is equally important
(Thomas,et al. 2000). In determining the quality of growth, one criterion though not the only
one, ishow itaffects the poor (Warr, 2002). Some researchers have emphasized on the sectoral
patterns of economic growth to ascertain that the growth of which sector is the most effective in
reducing poverty and is the most helpful for the poor.
Growth analysis has developed into an important and well established field in economics. Such
analysis is customarily carried out on a highly aggregate level. The degree of aggregation to
apply and the concepts to use depend on the problems which one wants to examine, and there is
certainly a need both for aggregative and disaggregate analyses. Over recent decades, in most of
the developing economies of Asia, absolute poverty incidence reduced, but the size of poverty
reduction was different in these economies. It is, almost universally, accepted that economic
growth is a necessary condition that brings about an increase in income, which, in turn, pushes
people out of poverty. However, it has also been agreed that growth is a necessary but not the
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sufficient condition for poverty reduction, and many have attempted to explain why so is.Osmani
(2002), for example, argues that there is no invariant relationship between the rate of poverty
reduction and the rate of economic growth.In most of the recent studies on poverty and growth, it
is generally acceptedthat only the rate of growth does not matter for reducing poverty, the
sectoral pattern of growth also matters. Some patterns of economic growth certainly may be the
more effective in poverty reduction than others. For example, a labor intensive growth pattern
would be more helpful in reducing poverty than one that relies on greater capital intensive
growth pattern (Loayza and Raddatz,2006). Growth patterns matter not just for their effect on
poverty but also due to their impact on the rate of growth itself and hence reduce poverty.In other
words, faster growth has not necessarily faster poverty reduction impacts. One factor that could
be important is the sectoral composition of growth.
Ahluwalia (1977) presents time series evidence on rural poverty over the period 1956-1974. The
time series show that the poverty incidence fluctuates with variations in real output per head in
agriculture, but there is no substantial time trend. The study confirms inverse relationship
between agricultural sector performance and rural poverty. But there are some processes at work
which tend to increase poverty incidence in spite of output per head in agriculture.
Ahmad and Ludlow (1989) examine the impact of patterns of growth and public policy on the
changes of standards of living of different groups of population in Pakistan. They conclude that
huge investments in agricultural infrastructure and subsidized inputs performed a significant role
in improving the living standard of the population. Furthermore, the migration, within Pakistan
and from Pakistan to Middle East also played a role in poverty reduction.
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Similarly, Lipton and Ravallion (1993) consider sectoral composition of economic growth as an
important factor for poverty reduction. All these studies, among others, put a considerable
emphasis on geographical and sectoral patterns of growth for poverty alleviation.
Balisacan, A. M (1993) critically examines the impact of agricultural growth on poverty
alleviation in Philippine during the period 1961 to 1988. The study concludes that rapid
agricultural growth contributed much in reducing poverty in Philippine. Similarly, the services
sector was also employment generating while the industrial sector failed to generate employment
and hence poverty reduction.
Typical cross-country studies consider growth the best means of poverty alleviation while
inequality reduction is given a less important role. However, shifts in growth structure can lead
to very different poverty outcomes, in case of different population groups that take part in the
growth process.
Among those who argue that the sectoral patterns of economic growth influencepoverty most
conclude that agricultural sector growth is the most favorable for rapid poverty reduction. Since,
in most developingeconomies, the majority of poor households resides in rural areas and is
engaged in agriculture or agriculture related activities, it seems logical that the growth of
agriculturalsector plays more important role for poverty reduction than the growth of industrial
or services sectors.
Mellor (1976, 1999), for example, is one of the main supporters of the importance of agricultural
sector growth. He argues that since most of the population in developing countries is employed
directly or indirectly in agriculture, increasing output growth in agriculture would enhance the
capacity of the economy and would be helpful in poverty alleviation. Furthermore, he states that
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the neglect of agriculture sector has resulted in slow pace of poverty reduction in Asia
andincreasing poverty in Africa.
Thorbecke and Jung (1996) developed a new SAM multiplier decomposition method to measure
and analyzethe impact of different sectors (production activities) on poverty reduction in
Indonesia. The study reveals that services and agricultural sectors are more poverty reducing
than the industrial sector.
Using a new consumption-based series of consistent poverty measures over the period of forty
years, Ravallion and Datt (1996) assess the share of India‟s poor in the economic growth. They
consider the output and rural-urban composition of economic growth. Their study concludes that
growth of rural consumptionwas more poverty reducing in both urban and rural areas. However,
urban growth reduced urban poverty to some extent but not the rural poverty.Rural-urban
migration did not reduce poverty significantly. They also conclude that primary and tertiary
sector output growth reduced poverty in urban as well as rural areas; however, the secondary
sector output growth did not reduce poverty in both urban and rural areas.
Malik, Shahnawaz (1996) analyses a large number of rural-specific and household-specific
variables along-with land holding to determine the causes of rural poverty, using micro survey
data from a village of Punjab. He concludes that household size, distribution of land holding,
dependency ratio, educational attainment, female-male ratio, participation rates and age of the
household head were the main determinants of rural poverty.
The conclusion that the impact of sectoral economic growth on poverty is different across
countries is confirmed by the findings of Timmer (1997). He finds that income distribution is an
important factor that decides how much will be the impact of agricultural growth on poverty
alleviation.
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Datt and Ravallion (1998) examine the relationships among farm productivity growth, poverty,
the relative prices and real agricultural wages in India,for the period 1958-94. They find that
higher farm yields and higher real wages reduced absolute poverty with the same elasticity. They
also find that the poor gained from lower relative prices of food. They conclude that higher farm
yields had positive impacts on real agricultural wagesthrough effects on labor demand.
Datt and Ravallion (1998a), using cross-section pooled data of 15 states of India, explain the
differences in performance of the states in terms of their non-agricultural growth, agricultural
growth, and initial conditions such as human capital and physical infrastructure. It is revealed
from their analysis that agricultural growth significantly improved average consumption and
reduced poverty in rural areas; however, non-agricultural growth had no distinct impact on rural
poverty.
Bourguignon and Morrisson (1998), using a cross-country analysis, find that agricultural and
basic services growth reduced poverty more as compared to the industrial sector.
On the contrary,Warr and Wang (1999) show in case of Taiwan that industrial growth
significantly reduced poverty. These differences in poverty reduction outcomes may be due to
difference in the industry policy. Industrialization pattern in Taiwan is more labor-intensive and
its trade policy is more outward oriented which helped industrial sector to reduce poverty in both
urban and rural areas. While in India, capital-intensive technology, import substitution-led
pattern of industry and heavy protection are the factors which did not support industrial sector to
alleviate poverty either in urban or rural areas import substitution based industrial process does
not increase the demand for unskilled labor, which is the basic asset of the poor,and hence is not
conducive to reduce poverty significantly.
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Khan (1999), by adopting the same technique used by Thorbecke and Jung (1996), attempts to
explore the relationship between sectoral growth and poverty alleviation for South Africa. He
concluded that agriculture, mining and services were most poverty reducing sectors, both in rural
and urban areas. While some of manufacturing sectors had low impact on poverty alleviation.
Wodon (1999) using simulations, concludes that rural economic growth is more povertyreducing
than urban economic growth in Bangladesh.
De Janvry and Sadoulet (2000) explain the linkage between poverty, growthand inequality in
Latin American countries during the period 1970-1990. Poverty is distinguished in urban and
rural segments and growth periods are separated in recession and growth to test the impact of
growth on poverty in the two periods. They find that value-added of agriculture significantly
reduced rural poverty in growth period but recession increased it. However, urban income
growth did not reduce poverty.
Besley and Burgess (2000) use panel data from sixteen main Indian states during the period 1958
to 1992 to study the impact of land reforms on poverty. They conclude that redistribution of
agricultural land contributed to reduce poverty in India.
Kakwani and Pernia (2000) have attempted to explain pro-poor economic growth. They develop
a new indicator- the pro-poor growth index. This index explains how much pro-poor growth is.
The requirements of data are simple, so it can be easilyemployed. They employ the new indicator
examine the nature of economic growth in Korea, Thailand and Lao PDR. The results indicate
that growth has been found highly pro-poor in Korea.However, growth in Thailand and Lao
PDRhas not been highly pro-poor, despite considerable poverty alleviation. They have also
concluded that economic growth has been more pro-poor in rural areas than in urban areas. They
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have further found that economic crisis was more harmful for the poor than the non-poor in these
countries.
Fan, S.et al (2000), using state level data of India for the period 1970-93, develop a simultaneous
equation model and estimate the indirect and direct effects of different types of government
expenditures on productivity growth and rural poverty. The results showed that investments in
rural roads and agricultural research had a significant effect on reducing rural poverty while
investment in education had a third largest impact on rural poverty.
Malik, Shahnawaz et al (2000) draw inference from cross-country and cross-district data and
conclude that land redistribution may achieve high growth rate in agriculture which, in turn,
absorbing more labor, may help in effectively reducing rural poverty.
Assadzadeh and Paul (2001), using household data of Iran over the period 1983-1999,
investigate the impact of growth and redistribution on poverty. The study shows that during this
period the poverty in rural areas decreased to some extent while it rose in urban areas by more
than forty per cent. The major cause of worsening the urban poverty was income inequality.
However, economic growth component reduced the rural poverty but raised the level of urban
poverty in Iran.
Warr (2002) finds that industrial growthincreased poverty in India, as it was for Southeast Asia,
whereas growth in the agriculture and services sectors was poverty reducing.
Kimenyi (2002) concludes that many studies in developing countries have found agricultural
growth a major contributor in poverty reduction, especially inlabor abundantagricultural
economies. He describes two channels through which agriculturalgrowth canreduce poverty. The
first is through the production linkage between industry and agriculture. Agriculture sector
provides inputs to the industry as well as to other sectors. Thus, the growth in agriculture sector
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will create more jobopportunities and will increase the income agriculture sector as well as in the
other sectors of the economy. The second channel is related to the consumption linkage, where
increases in income of households which are engaged in agriculture or agriculture related
activities will increase demand for the products of non-agricultural sector and services, inducing
the growth and creating job opportunities in those sectors.
Ravallion and Datt (2002) investigate the impacts of initial conditions and sectoral economic
growth on consumption poverty in 15 major states of India over the period 1960-1994. They
come to the conclusion that the elasticities of measured poverty to development spending and
farm yields were not different among states. But the elasticities of poverty to non-farmrural and
urban output were significantly different, and the differences were important quantitatively to the
overall poverty reduction. Non-farm growth did not remain high in the states with higher
elasticities. The non-farm growth was more pro-poor in states where the farm productivity,
literacy and rural living standards (as compared to urban) were initially higher and infant
mortality and landlessness were lower.
Warr (2002) studies poverty outcomes of Malaysia, the Philippines, Thailandand Indonesia, and
concludes that poverty reduction occurred in all of these countries. The poverty reduction was
mostly due to aggregate economic growth. However, the sectoral composition of economic
growth also mattered for poverty alleviation. The results reveal that growth of agricultural and
services sectors contributed much in poverty reduction but not the growth of industrial sector.
Warr (2003) further extends his study to six economies Taiwan,Malaysia, Thailand, Indonesia,
the Philippines and India. He examines the relationship between poverty reduction and the rate
of growth in the agriculture, industry and services sectors of these economies and concludes that
growth of agriculture and services significantly reduced poverty but the impact of industrial
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growth on poverty reduction depended upon the trade policy environment in which growth
occurred.
Kabore (2003) analyses the impact of growth and redistribution in various sectors and
socioeconomic groups regarding the timeless variation of poverty. Two decomposition
approaches of variation are used: one with a residue from Datt and Ravallion and the other
without residue from Shapley. The application of the approaches to the case of Burkina Faso
indicates that between 1994 and 1998, at least, 80% of poverty variation was basically associated
with the growth ofagricultural sector and particularly the food crop sub sector. Growth in nonagricultural sectors as well as redistributive effects played a minor role in the evolution of
poverty in Burkina Faso.
Thirtle,et al (2003), make an empirical cross-country analysis beginning with simple regressions
which expresses the substantial impact of agricultural productivity growth on poverty reduction,
whereas the productivity growth in manufacturing and services had no impact on poverty
reduction. Their regression results also show that inequality increased poverty while GDP per
capita growth reduced it.
Hasan and Quibria (2004) quantitatively analyze the relationship between economic growth and
poverty reduction within a cross country regression framework. They suggest that though
aggregate economic growth significantly played a role in poverty reduction, however, the impact
of economic growth on poverty reduction varied across countries. Although the impact of
economic growth was highly significant in East Asia, followed by South Asia,Sub-Saharan
Africa and Latin America,however, the effects of sectoral economic growth were far from
uniform in these countries. Industrial growth was highly significant in reduction of poverty in
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East Asia, in the context of South Asia, Sub-Saharan Africa and Latin America, agricultural
growth was the driving force for poverty reduction.
Foster and Rosenzweig (2004) develop and test a general equilibrium model of the rural farm
and non-farm sectors for the period 1982-1999, using panel data from Indiaand analyze the
impact of rural farm and non-farm growth on poverty, inequality and sector-specific economic
activity. The key conclusion of their model reveals that agricultural development, openness and
capital mobility increased rural incomes. The non-farm economic growth reduced inter-village
rural inequality which was induced by agricultural technological change. Moreover, the
enhanced growth in factory employment raised the incomes of the poor.
Ravallion and Chen (2004) examine the growth-poverty relationship in China for the period
1980-2001. They conclude that the pattern of growth mattered for poverty reduction. The rural
growth was more poverty reducing than the urban growth. Furthermore, the agricultural growth
played an important role in reducing poverty than the industrial or services sectors of the
economy. However, the rising inequality in rural sector slowed down the growth and the
inflation also hurt the poor.
Abhayaratne, A (2005)investigates the impacts of economic growth on poverty incidence in
Malaysia over the period 1970-2000. It is evident from the study that growth has significant
contributions in poverty reduction. However, only growth is unable to describe the total variation
of the change in incidence of poverty. Further, it has been suggested from the results that the
sectoral pattern of economic growth is an important issue in determining the poverty reduction
impact of growth.In Malaysia, the manufacturing growth has reduced poverty significantly.
However, the impact of manufacturing growth is relatively small than on urban poverty.
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Blunch and Verner (2005) examine agriculture, industry and services sector growth in Ghana,
Cote de Ivorie and Zimbabwe for the period of more than thirty years. They find that in each
country, there was at least one long-run relationship. They also found that there are spill-over
and externalities between the sectors.
Suryahadi, et al (2006), examine the impact of economic growth on poverty alleviation. They
disaggregate poverty and growth into different locations and sectors. They find that rural services
sector growth was conducive to reduce poverty in all locations and sectors. Growth of urban
services had the greatest elasticity of poverty for all sectors except urban agriculture. They also
explore that growth of rural agriculture reduced poverty significantly in the rural agricultural
sector.
Loayza and Raddatz (2006), using the cross-sectional data from 55 countries, present a twosector theoretical model to explain how the workers‟ wages and, thus, poverty alleviation can be
affected by the sectoral composition of economic growth and associated labor intensity.They
find that the sectors that were labor absorbing such as agriculture, construction and
manufacturing helped reduce poverty rather than the sectors which were using capital-intensive
technology. They also conclude, among others, that only the size of growth is not sufficient but
the composition of growth also matters for poverty reduction.
Thurlow and Wobst (2006) use a micro-simulation and apply general equilibrium model to
investigate the impact of sectoral composition growth on poverty reduction in Zambia.The
effects of growth in agriculture, manufacturing and mining are analyzed. Growth in agriculture
has been found more poverty reducing than the growth in manufacturing or mining. They
conclude from the study that although growth may be good for poverty reduction but all
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economic growth is not equally good. Some patterns of growth may be more favorable in
poverty reducing than others.
Christiaensen,et al (2006), using the data from Sub-Saharan Africa for the period 1960 to 2003,
conclude that agriculture sector was more poverty reducing than the non-agriculture sector. They
emphasize that the right agricultural technology and investments must be pursued to alleviate
poverty in poor countries, especially Sub-Saharan Africa.
Christiaensen and Demery (2007) point out that poverty reduction outcome may be different
across sectors because the poor may enjoy the benefits of growth,more, if the growth occurs
where the poor reside. Their findings also confirm that growth in agricultural sector is, on
average, more poverty reducing than the growth occurring outside agriculture.
Ravallion and Chen (2007) examine the economic growth and poverty relationship in the context
of China over the period 1980-2001. They conclude that poverty reduced during the given period
but poverty reduction outcomes were different across provinces and over time. Rural poor
enjoyed the gains from economic growth much. Rural economic growth reduced rural as well as
national poverty than urban economic growth and growth of agricultural sector played an
important role in poverty alleviation than the industrial or the services sector growth. Inflation
and agricultural taxation hurt the poor; however, spending of local government helped them in
absolute terms. The provinces with high initial inequality showed slow progress in terms of
poverty reduction.
Diao and Pratt (2007) develop a spatially disaggregated, economy-wide model for Ethiopia to
analyze the linkages between growth and poverty reduction at national and regional levels. Their
results indicate that the agricultural growth was the key force to poverty reduction in Ethiopia
and to achieve the Millennium Development Goal of halving poverty by 2015. They also
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conclude that within agricultural sector, growth in staple crops and livestock would contribute
much to poverty alleviation.
Ligon and Sadoulet (2008), combining cross-section and time seriesdata, estimate regression
coefficients connecting, by decile, consumer expenditures to non-agricultural and agricultural
GDP. Their findings confirm that agricultural growth is relatively more important as compared to
non-agricultural growth for lower deciles i-e the poorer of the population. For richer households,
non-agricultural growth proved to be more important. However, their findings confirm that
growth of agricultural sector is pro-poor.
Agricultural growth has long been recognized as an important instrument for poverty
reduction.Alain de Janvry and Elisabeth Sadoulet (2009)present additional evidence at both the
sectoral and household levels based on recent data. Results show that rural poverty reduction has
been associated with growth in yields and in agricultural labor productivity, but that this relation
varies sharply across regional contexts. GDP growth originating in agriculture induces income
growth among the 40 percent poorest, which is on the order of three times larger than growth
originating in the rest of the economy. The power of agriculture comes not only from its direct
poverty reduction effect but also from its potentially strong growth linkage effects on the rest of
the economy. Decomposing the aggregate decline in poverty into a rural contribution, an urban
contribution, and a population shift component shows that rural areas contributed more than half
the observed aggregate decline in poverty. Finally, using the example of Vietnam, the authors
show that rapid growth in agriculture has opened pathways out of poverty for farming
households.
Montalvo and Ravallion (2009) assess how the sectoral and geographic pattern of china‟s growth
contributed to poverty reduction by extending the Ravallion-Chen (2007) analysis to the
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provincial level. They find that the primary (agriculture) sector was the main driving force to pull
China out of poverty, rather thanmanufacturing or services sectors.
Ferreira,et al (2009) examine the determinants of poverty dynamics in Brazil during the period
1984-2004. They focus on the pattern of growth (sectoral composition), initial conditions at the
state level and the role of policy changes in poverty reduction. They find services sector to be
more poverty reducing than the agriculture or the manufacturing sector. The growth impact of
agriculture as well as services sector in reducing poverty did not vary among states while the
growth impact of industry in reducing poverty significantly varied among different states. The
states with initially higher level of health facilities and political participation had higher
elasticities.
Gollin. D (2009) stresses on the importance of agricultural sector in reducing poverty in Africa
rather than the other sectors of the economy.
Buhong Zheng (2009) contributes to the literature of pro-poor growth measurement by
introducing a growth-rate consistency axiom. The axiom states that if one growth pattern is
judged to be more pro-poor than another growth pattern at a given growth rate, then the pro-poor
ranking between the two growth patterns should remain the same at a higher growth rate.
Sushanta, K. Mallick (2009), using a sample of 54 annual observations from India for the period
1950 to 2004, examines the impact of sectoral GDP and macroeconomic policies on poverty. He
finds that an increase in aggregate per capita real income and sectoral output caused decline in
rural poverty. He also describes that in India, macroeconomic and development policies play a
pivotal role in poverty reduction, after taking into account the effects of sectoral income and
terms of trade.
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Augustin Kwasi Fosu (2010)Analyzing a large sample of 1980-2004 unbalanced panel data, the
current study presents comparative global evidence on the role of (income) inequality in poverty
reduction. The evidence involves both an indirect channel via the tendency of high inequality to
decrease the rate at which income is transformed to poverty reduction, and the tendency of rising
inequality to increase poverty. Based on the basic-needs approach, an analysis-of-covariance
model is estimated, with the headcount measure of poverty as the dependent variable, and the
Gini coefficient and PPP-adjusted mean income as explanatory variables. The study finds that
the responsiveness of poverty to income growth is a decreasing function of inequality, and that
the income elasticity of poverty is actually smaller than the inequality elasticity. Thus, income
distribution can play a more important role than might be traditionally acknowledged.
The impact of growth is higher for poverty measures that reflect distribution below the poverty
line, and it is higher using growth rates calculated from household surveys than national
accounts. The urbanrural pattern of growth matters to the pace of poverty reduction.
Godoy and Dewbre (2010),analyze the characteristics of twenty-five developing countries during
the period 1980-2005. Their findings from cross-section and time-seriesregression analysis
reveal that while economic growth was overall a major contributor in poverty reduction,
however, sectoral composition of economic growth, especially agricultural sector growth was
more important in alleviating poverty significantly.
Christiaensen,et al (2010) empirically made a cross-country analysis which indicated that
agriculture was significantly more effective in reducing poverty among the poorest of the poor
while the poverty reducing effect was lower in non-agriculture sectors.
Pauw K, et al (2011) use micro-simulation and computable general equilibrium model to the data
collected from various data sources for Mozambique to analyze the linkages and trade-offs
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between economic growth and poverty reduction both at micro and macro-economic levels for
the period 2003-2010. They declare the agriculture as key sector to reduce poverty in
Mozambique.
3.3. Conclusion:
It is concluded from the extensive literature survey that economic growth is necessary but not the
sufficient condition for poverty reduction. Inequality, initial conditions and, economic and social
infrastructure, among other factors, may reduce the poverty reduction impact of economic
growth. It has also been summarized from the second section of the chapter that some
patterns/sectors of growth have more poverty reducing effects than others. For example, it is
obvious from the literature that in some East Asian economies such as Taiwan and Malaysia,
Industrial growth is more poverty reducing than agricultural or services growth. As far as the
case of Sub-Saharan Africa, Latin America and South Asian countries, especially India,
agricultural growth and services growth seems to be more poverty reducing than industrial
growth. So, it can be concluded from the literature that although growth is good and necessary
for poverty reduction, however, some patterns/sectors may be more significant in poverty
reduction.
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Chapter 4

Methodology and Models:
Theoretical Foundation and Econometric specification
4.1. Introduction
After having reviewed the relevant literature in detail in previous chapter, theoretical discussion
and econometric methodology used in the study have been presented in the present chapter. This
chapter provides the foundation to investigate the relationship between sectoral growth and
poverty.
The chapter has been organized as follows. The next section provides some theoretical
considerations about total, rural and urban poverty headcounts. The correlation between
aggregate economic growth and poverty (total, rural and urban) as well as sectoral growth and
poverty has been discussed in some sub-sections of the present section. In section three,
econometric issues have been addressed in detail. The last section concludes.
4.2. Theoretical framework
4.2.1. Total, rural and urban poverty
First of all, the relationship between total, rural and urban poverty is discussed and then, it is
analysed that how economic growth affects it. Total population is considered as the composition
of rural and urban components.
respectively, where

and

is used to denote total, rural and urban population

. The share of rural population in total population is denoted by

⁄ , while the share of urban population is denoted by

⁄

⁄ .
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⁄ and

⁄

So,

⁄

. The total number of population in poverty is given by
where

and

denote the people falling in poverty in rural areas and urban areas

respectively.
Total poverty is denoted by:
⁄

⁄

Since,

⁄
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, is the share of rural population in total population and

of urban population in total population and
and may be denoted as
may be denoted as

and similarly,

⁄

, is the share

is the number of people in poverty in rural areas
is the number of people in poverty in urban areas and

. So, aggregate poverty incidence is
(4.1)

where

and

Taking total differential of equation (4.1), the changes in aggregate poverty incidence are
obtained:
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(4.2)
From (4.2), we obtain two decompositions in the change in poverty incidence:
(i)

The change in rural poverty, weighted by the share of population in rural areas.

(ii)

The change in urban poverty, weighted by the share of population in urban areas.

4.2.2. Poverty and Aggregate Economic Growth
The relationship between economic growth and poverty has become a widely debated issue in
current development thinking (Lipton and Ravallion 1993). The growth in GDP per capita is
considered as an important tool, though not sufficient, for poverty reduction. For example, Dollar
and Kraay (2000) are of the view that, on average, income of the poor increases exactly by the
same rate as the overall income increases. Similar findings, among others, have been presented
by Ravallion and Chen (1997), Roemer and Gugerty (1997) and Gallup et al (1999).
To show how economic growth affects poverty incidence, it is hypothesized that the total
population in poverty

, depends upon the growth of real income . Thus,
(4.3)

The poverty incidence is defined as:
⁄

(4.4)

The equation (4.4) is the functional form of the relationship between poverty and real income
growth rate i-e aggregate economic growth. Measurement of relationship between

and

by

regression analysis may be denoted by
(4.5)
According to equation (4.2), there are two components that bring changes in total poverty i-e
rural poverty and urban poverty, and to study how economic growth affects these components,
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an ingenious method to estimate the decomposed equations system is used as applied by
Ravallion and Datt (1996). Thus, there is three-equation system:
(4.5)
(4.6)
(4.7)
Now, since

putting the values from equations (4.5), (4.6), and (4.7),
[

]

[

[

]

[

[

]

[

]
]
]

By comparing the coefficients of like terms on both sides of equation,

According to the identities as given by equation (4.1), these are linearly dependent equations.
Equation (4.5) shows how aggregate economic growth affects total poverty and, is identically
the sum of equations (4.6), and (4.7). Equation (4.6) expresses how the composition of economic
growth affects the rural poverty. Equation (4.7) shows how the composition of economic growth
affects urban poverty. The study will estimate equations (4.5), (4.6) and (4.7).
4.2.3. Poverty and Sectoral Growth
Although economic growth is considered as a key to reduce poverty, all growth processes do not
reduce poverty equally (World Bank 2000). Some sectors or regions may be more poverty
reducing than others (Ravallion and Datt, 1996, 2002).
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To test the impacts of sectoral economic growth on poverty reduction, the study investigates it as
follows:
The real GDP growth rate is shown as

, where

is growth rate of GDP and

are growth rates of GDP in agricultural, industrial and services sectors respectively.
The study decomposes the overall rate of economic growth into its sectoral components as
follows:

(4.8)
putting the value of y in the above equation and by estimating the equation,
(4.9)
and testing whether

, so, it can be tested directly whether the sectoral composition

of economic growth matters for the reduction of poverty.

Therefore, if

,

as described in equation (4.9), above, there is no need to decompose

the aggregate economic growth into its different sectors. However, if,

then, there

is justification to decompose aggregate economic growth into its different sectors and to test
which sector may affect poverty more than others. Estimating the parameters of equation (4.9)
is enough to support the decomposition.
Using the methodology adopted in equations (4.5), (4.6) and (4.7), we estimate the system
[

]

(4.10)

[

]

(4.11)

[

]

(4.12)

and so, the parameters will be estimated by using identities.
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Since, the study further decomposes agricultural, industrial and services sectors into their subsectors, the parameters of these decomposed equations will also be estimated. Thus, the
following equations are obtained.
(4.13)
(4.14)
(4.15)
Where,

,

,

and

are the decomposed sub-sectors of agriculture i-e, major crops, minor

crops, livestock, fisheries and forestry respectively. So, it can be tested by decomposing the
agriculture sector that which sub-sector of agriculture affects poverty (total, rural and urban)
more than others.
(4.16)
(4.17)
(4.18)
Where,

,

,

, ,

and

are the decomposed sub-sectors of industry i-e, mining,

manufacturing, large scale manufacturing, small scale manufacturing, construction and,
electricity and gas respectively. So, it can be tested by decomposing the industrial sector that
which sub-sector of industry affects poverty (total, rural and urban) more than others.
(4.19)
(4.20)

78

(4.21)
Where,

,

,

,

,

and

are the decomposed sub-sectors of services sector i-e, transport

& communication, wholesale & retail trade, finance & insurance, ownership of dwelling, public
administration & defence, and community social and personal services respectively. So, it can be
tested by decomposing the services sector that which sub-sector of services sector affects poverty
(total, rural and urban) more than others.
4.3. Econometric Estimation Issues
In the previous section, the theoretical discussion about the sectoral growth and poverty models
has been carried out in detail. The present section expresses the empirical issues related to the
estimation of poverty and aggregate as well as sectoral economic growth models. Augmented
Dickey-Fuller (ADF) test are applied in the econometric application of these models to ensure
that the concerned variables in the equations are co-integrated. The practical importance of these
tests is to ensure that the variables are stationary.
If all of them are integrated of degree one i.e. I (1), then it can be concluded that their
combination is stationary i.e. I (0).
In such a case, there is co-integration among the concerned variables in the model and there
exists the possibility for estimating the error correction model.
However, if there is no integration of degree one among all the concerned variables rather they
contain mixed order of integration i.e. I (0) or I (1), there is possibility of co-integration among
the variables used in the model estimation of error correction model is possible.
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4.3.1. Time Series Approach
In cross sectional studies, some restrictions are presented which may be solved in Time series
approaches. There are mostly two steps involved in time series analyses: (1) to test whether the
series are stationary or non-stationary, Augmented Dickey-Fuller (ADF), and/or Phillip-Perron
(PP) tests are applied for unit root, (2) ARDL approach to co-integration which is developed by
Peseran and Shin (1995a) and Pesearn et al (1996a) is applied to check the relationship among
concerned variables. It is pointed out by Ouattara (2005) that ARDL bounds testing approach
assumes, variables should be integrated at I(0) or I(1), if any variable used in the model is
stationary at I(2) integrating order then F-statistics developed by Pesaran et al. (2001) becomes
useless. In case of small samples, the reliable and better results can be obtained by applying the
ARDL bounds testing approach to co-integration. A simple linear transformation is used to
derive dynamic Error Correction Mechanism (ECM) Banerjee et al. (1998). The long run and
short run can be combined by ARDL bounds testing approach without losing information about
long run relationship.The study uses this approach.
The study follows all these two steps and makes sure that all the concerned variables are
stationary either in levels or in first difference, unit root tests are applied and to test that the long
run relationship exists among the integrated variables, co-integration test is applied.
4.3.2. Unit Root Test
To test whether a unit root process is followed by a time series is a critical issue. In order to
discover that a unit root exists, there are many tests which are developed by the econometricians.
However, the most popular tests are developed by Dickey and Fuller to test the unit root.
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4.3.3 Dickey-Fuller (DF) Test for Unit Root
Dickey Fuller (1979, 1981) test is used in different studies for non-stationarity.
Testing for non-stationarity is similar to test for the unit root existence is the key conclusion of
their test.
Hence, the test which may be based on a simple AR (1) model can be specified as:

If the

is equal to one i-e unity and hence unit root then the null hypothesis H0 will be accepted

and alternative hypothesis Ha will be rejected i.e. < 1.
Moreover, by subtracting yt-1 from both sides, an interesting version of 4.1 can be obtained:

If φ=
Whereas

-1), then the null hypothesis is H0: φ = 1 and the alternative hypothesis is Ha: φ < 1.
follows a pure random-walk model if φ = 0.

The presence of unit root can be tested by two alternative regression equations which have also
been suggested by Dickey and Fuller (1979). A float in the random-walk process is represented
in the first equation as in the following equation:

A definite trend is demonstrated in the series by this process which makes this case much
significant. In case of macroeconomic variables, such situation is often appeared.
Apart from float, the second case is to permit, a non-stochastic time trend is presented in the
model, as in the following equation:
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4.3.4. The Augmented Dickey-Fuller (ADF) Test for Unit Root
For eliminating autocorrelation, Dickey and Fuller included extra lagged terms of the dependent
variable to improve the version of their test. The lag length is selected by Schwartz Bayesian
Criterion (SBC) or the Akaike Information Criterion (AIC).
The possible forms of the ADF test are presented by the subsequent three equations:
∑

∑

∑
It is most important and useful to consider that the application of this model is not a mechanical
fashion. Sometimes, it is very useful to plot the data and observe the graph because it can easily
conclude the presence or absence of the deterministic regressors.
However, in the case of unknown data-generating process, testing for unit root by this process is
the most authentic way.
4.3.5. Autoregressive Distributed Lag (ARDL) Approach to Co-integration
ARDL estimation approach was developed by Peseran and Shin (1995a) and Peseran et al
(1996a). The relationship among concerned variables is examined in this estimation procedure.
The present study employs this procedure. There are three reasons for adopting this procedure:
1. Bounds testing approach is simple. It avoids complications and after identifying the lag order
of the model, Ordinary Least Squares (OLS) is applied to estimate the co-integration relationship
rather than other techniques.
2. Pre testing for unit root of the variables which are included in the model is required in the
other procedures like Johansen but such types of testing is not the pre-requisite for this
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procedure. Another advantage of this technique is that there is no need to consider whether the
variables concerned are I (0), I (1) or mutually co-integrated.
3. This procedure handles the finite or small sample of data more efficiently.
The present study also contains small sample data.
It should be noted that if any variable included has integration of order two i.e. I (2), the
procedure will be crashed. So, it is compulsory that none of the variables which are being used in
the model should have integration of order two for employing this procedure.
There are two steps involved in the ARDL process. To check the long run relation among the
concerned variables, F-statistics is found to test the significance of lagged levels of the
concerned variables in the form of error correction of the underlying ARDL model.
However, this F-statistics has the non-standard (asymptotic) distribution, without considering the
regressors that whether they are I (0) or I (1).
The appropriate critical values have been tabulated by Peseran et al. (1996a) for (k) numbers of
regressors and whether the ARDL model includes an intercept and/or trend. Two sets of critical
values have been provided by them. One set assumes that all the concerned variables are I (0). A
band is provided for each application which covers all the possible classifications of the
concerned variables into I(0) and I (1), or even integration exits fractionally.
There is no need to know that whether the integration among the concerned variables is of type I
(0), I (1), or fractionally integrated, if the computed value of F-statistics is falling outside this
band. However, if the computed value of F-statistics is falling within this band, there exist
inconclusive results of the inference and will depend on whether the concerned variables are I (0)
or I (1).
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This has to be decided on that stage of analysis when the investigator carries out unit root tests of
the concerned variables.The coefficients of long run relation are estimated in the second stage.
Inferences are made about their values by applying ARDL.If the investigator is satisfied that the
long run relation among the concerned variables is not spurious, it is suitable to proceed on this
stage.
4.3.6. Bounds Testing Procedure
It is important to confirm that the long run relation among the concerned variables of the model
exists, before the estimation of long run coefficients and models of error- correction. To find that
the long run relation exists among the variables of interest is the first step in the ARDL process.
Ordinary Least Squares (OLS) technique is applied in order to find F-statistics of the joint
significance of the coefficients of lagged levels of the variables i.e.,
H0:ή1 = ή2 = ή3
H1:ή1 ≠ ή2 ≠ ή3
F-statistics is most recommended for joint significance of ή1, ή2 and ή3. It requires running the
following equation:

and a variable test is subsequently conducted by including the following:
,
The above equation is generalized form of equation where y represents the poverty headcount
(total, rural and urban alternatively), x stands for growth rate of GDP (gross domestic product)
and its sub-sectors alternatively in different models. Control stands for the control variables (rate
of inflation, trade openness and rate of unemployment) used in the models.
The null hypothesis that is being tested is defined by
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H0:ή1 = ή2 = ή3 = 0
and alternative hypothesis is
H1:ή1 ≠ ή2 ≠ ή3 ≠ 0
4.3.7. Co-integration and Error Correction Mechanism (ECM) using ARDL
The long run coefficients and the models of error correction are estimated in the second phase of
ARDL after making sure that F-statistics of joint significance is outside the critical values given
by Peseran (1996a). The following advantages play a significant role in the common use of Error
Correction Mechanism (ECM):
1. It is the most reliable model for testing the corrections from previous period disequilibrium
which has more influential economic implication.
2. The dubious regression problem is successfully resolved by the model because ECMs are
organized in first differences and the trends from the concerned variables are removed typically.
3. One of the most important aspects of ECMs is that they can easily be adjusted from general to
specific methodology to econometric modeling through which the most suitable ECM model is
obtained that best fits the given data sets.
4. By orthodox point of view, the disequilibrium error term is a stationary variable and this can
be examined through the ECM. This is the key feature of ECM and has significant propositions.
In fact, some adjustment process is required for the co-integrated variables through which the
long run relationship errors are prevented otherwise such errors become larger and larger.
Above specified model has been estimated for finding the coefficients of long-run and associated
ECM. ARDL (p, q1, q2) for economic growth, along with different sub-sectors and poverty
(total, rural and urban) models because this is the generalized form of these models which have
the following form:
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∑

∑

∑

Where, y represents poverty headcount (total, rural and urban), x denotes growth rate of GDP
and its sub-sectors in different models because the above specified equation is the generalized
form of different models used in the study.
Schwartz Bayesian Criterion (SBC) has been adopted to select the order of ARDL (p, q1, q2).
The short-run dynamic parameters have been obtained by estimating error correction model
associated with long-run estimates in the next step. The generalized form of the model has been
specified as follows:
∑

∑

∑

(4.12)
Where αi, αj, αk and αo are short-run coefficients while

represents the speed of adjustment of

the model‟s convergence to equilibrium.
4.4. Conclusion.
In this chapter, theoretical foundations for the growth and poverty relationship have been
provided. Moreover, the economic growth has been decomposed to its sub-sectors and relation of
different sectors with poverty has been provided.
Further, the empirical models and the formation of the equations to be used in the study have
been provided in the chapter. Issues related to co-integration of variables and unit root test have
also been discussed in the chapter in detail.
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Chapter 5

Sectoral Growth and Poverty Reduction:
Preliminary Analysis of Data
5.1. Introduction
Preliminary sample data analysis has been carried out in the present chapter before discussing the
time series results of different Growth and poverty models presented in the subsequent chapters.
Properties of data, applying unit root tests, have also been discussed in this chapter.
The organisation of the chapter is as follows. Data sources have been described in the next
section. Description of variables has been provided in section 5.3. Descriptive statistics of the
data has been presented in section 5.4. Testing for stationarity and co-integration of variables has
been described in section 5.5. The final section concludes.
5.2. Data sources
The study tests the impact of sectoral growth on poverty alleviation in Pakistan during the period
1973 to 2010. The data sources for the study are:
(a) State Bank of Pakistan (2010) “Handbook of Statistics on Pakistan
Economy”
(b) Govt. Of Pakistan, “Pakistan Economic Survey: Various Issues”.
(c) Federal Bureau of Statistics (1997), “50 Years of Pakistan in Statistics”
(d) Federal Bureau of Statistics (2005), “Statistical Year Book”
(e) Federal Board of Revenue (2005), “Year Book”
(f) Center for research on Poverty Reduction & Income
Distribution (2005), CRPRID
(g) World Institute of Development Economics Research (2005), WIDER
87

(h) Annual Report of Social Policy and Development Centre (2005).
5.3. Description of variables
This section contains the description of variables which have been used in the present study. The
selection of variables is made due to their relative importance on theoretical and empirical
grounds. The definitions of selected variables and their expected impacts are given below:
1.Total Headcount ratio (HC)
The headcount ratio (HC)is the proportion of the total population whose expenditure or income is
less than the poverty line. The headcount ratio is relatively easy to assess and easy to
communicate. It is fairly useful in addressing overall changes in poverty. In the present study,
head count ratio is taken as dependent variable. The source of data is Annual Report of Social
Policy and Development Centre (2005).
2. Rural Headcount Ratio (RHC)
Rural Headcount Ratio (RHC) is the fraction of rural population whose expenditure or income is
below a certain threshold i.e. the poverty line. In the present study, rural head count ratio is taken
as dependent variable. The source of data is Annual Report of Social Policy and Development
Centre (2005).
3. Urban Headcount Ratio (UHC)
Urban Headcount Ratio (UHC) is the proportion of urban population whose expenditure or
income is below a certain threshold i.e.the poverty line. In the present study, urban head count
ratio is taken as dependent variable. The source of data is Annual Report of Social Policy and
Development Centre (2005).
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4. Gross Domestic Product Growth (GDPG)
GDP growth may be defined as a positive change in the production level of goods and services in
an economy over a certain time period.GDP growth rate is being used in the study as
independent variable. It is used in percentage form. It is expected that high GDP growth rate will
reduce poverty level. So, it is hypothesized that the higher the level of GDP growth rate, the
lower will be the poverty level. Since the impact of sectoral growth on poverty will also be
examined in the study so GDP is decomposed into its sectors whose detailed description is given
below.
5. Agriculture Growth (AGRG)
Since Pakistan is an agricultural economy, the role of agriculture sector is considered very
important in reducing poverty. It is hypothesized that high agricultural growth rate will reduce
poverty. Agricultural growth rate is also used in percentage form. Agriculture sector is further
subdivided into its sub sectors which are explained below.
6. Major Crops Growth (MAJCRG)
Major crops in Pakistan consist of wheat, cotton, rice, sugarcane, rapeseed, tobacco, gram and
mustard Khawaja A. Saeed (2011). The value added of major crops in overall agriculture
accounts for 32.8 per cent (Economic Survey of Pakistan, 2009-10). Growth rate of major crops
is also taken as percentage and as an independent variable.
7. Minor Crops Growth (MINCRG)
Oilseed crops such as sunflower and canola, fruits and vegetables are included in minor crops in
Pakistan. The value added of minor crops in overall agriculture accounts for 11.1 per cent
(Economic Survey of Pakistan, 2009-10).
Growth rate of minor crops is also taken as percentage and as an independent variable.
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8. Livestock Growth (LSTKG)
Livestock sector consists of buffaloes, goats, sheep, horses, camels, mules and asses. The value
added of livestock in total agriculture accounts for 53.2 per cent and 30-35 million people are
engaged in livestock for their livelihood ( Economic Survey of Pakistan, 2009-10). Livestock
sector plays a very important role in the rural sector of Pakistan.
Growth rate of livestock is also taken as percentage and as an independent variable in the study.
9. Fisheries Growth (FISHG)
The fisheries sector is also a sub-sector of agriculture and has its significance due to its
contribution in food security. It may decrease the pressure on demand for poultry, beef and
mutton. It may also contribute in exports earnings. It is considered an important source of
income of those people who live in coastal areas and/or near lakes, dams and rivers Khawaja A.
Saeed (2011). Growth rate of fisheries is also taken as percentage and as an independent
variable.
10.Forest Growth (FRSTG)
The recommended area of forest cover in any economy is twenty to twenty five per cent.
However, only 5.2 per cent of total land area of Pakistan is under forest(Economic Survey of
Pakistan 2009-10). Forests are essential for their contribution in land conservation, regulation of
water flow for power generation and irrigation, and ecological balance. Growth rate of forests is
also taken as percentage and as an independent variable in the study.
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11. Industrial Growth (INDG)
There is a general belief, amongst economists, policy makers and the general public, that
industrialization implies economic growth and development. The role of industrial sector is also
much important to reduce poverty level in Pakistan. So, industrial growth rate in its percentage
form is analyzed in poverty alleviation in Pakistan. It is to be checked that higher the industrial
growth, lower will be the poverty level. Growth rate of industry is also taken as percentage and
as an independent variable. Industrial sector is also subdivided into its subsectors which are
explained in detail below.
12. Mining & Quarrying Growth (MING)
The sector consists of all mining & quarrying activities which are carried out in the country.
Minerals are of great importance for a developing economy like Pakistan because they are used
as raw material for construction. Minerals in Pakistan include iron ore, salt, brine, gypsum,
chromite, marble, limestone, clay, glass-sand, radiative sand, and barites. Minerals which are
non-ferrous metals are copper, zinc and deposits. Growth rate of mining is also taken as
percentage and as an independent variable.
13. Manufacturing Growth (MNFCTG)
Manufacturing sector is comprised of large-scale and small-scale manufacturing in the economy.
The growth rate of manufacturing sector has been taken as independent variable to analyse its
impact on poverty. It is expected that the higher the growth rate of manufacturing, the lower the
level of poverty.
14. Large-scale Manufacturing Growth (LSCLG)
The large-scale manufacturing is defined as units employing more than ten people and using
power in its operations. A number of manufacturing processes are carried out only in large-scale
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establishments. The growth rate of large-scale manufacturing sector has been taken as
independent variable to analyse its impact on poverty. It is expected that the higher the growth
rate of large-scale manufacturing, the lower the level of poverty.
15. Small-scale Manufacturing Growth (SSCLG)
The upper limit of value of fixed asset is Rs. 5 million currently, although it has changed over
time. The small-scale enterprise is considered a source of employment for labor.
The small-scale manufacturing growth rate has been taken as independent variable to analyse its
impact on poverty. It is expected that the higher the growth rate of small-scale manufacturing,
the lower the level of poverty.
16. Construction Growth (CONSTG)
This sector consists of all construction, addition, repair, demolishing and alteration activities
which are carried out in the economy by private bodies, public institutions, general government
and households. The construction industry may play an important role in the socio economic
development of an economy. The growth rate of construction sector has been taken as
independent variable to analyse its impact on poverty. It is expected that the higher the growth
rate of construction, the lower the level of poverty.
17. Electricity and Gas Growth (ELCGSG)
Energy includes coal, natural gas and electricity. Energy is considered the key determinant of
prosperity and economic development of society. It also may provide an impetus to sustain the
economic growth. The growth rate of electricity and gas sector has been taken as independent
variable to analyse its impact on poverty. It is expected that the higher the growth rate of
electricity and gas, the lower the level of poverty.

92

18. Services Growth (SERG)
In the recent years, the services sector is considered as a driver of economic growth. Pakistan has
also experienced a transformation in its economic structure. The share of the services sector
accounts for 53.3 percent of GDP in 2010-11 which is the significant contribution to GDP
growth. The growth rate of services sector has been taken as independent variable to analyse its
impact on poverty. It is expected that the higher the growth rate of services sector, the lower the
level of poverty. The service sector is further divided into its sub sectors which are explained in
detail below.
19. Transport and Communication Growth (TRSTCMG)
Transport and communication are essential in economic development. This sector consists of two
sub-sectors, i.e. transport sub-sector and communication sub-sector. The transport sector includes
passengers and freight traffic by road, rail, air and ships. The communication sector, on the other
hand, includes postal services, telegraph, telephone and satellite services, radio, and television.
Better transport facilities expand the area of division of labour, and the movement of raw
materials, and goods and services becomes easy not only within the country but also
abroad.Similarly, a better and well developed communication system helps to facilitate
modernization and open new markets. Information is absolutely necessary in the highly
competitive world of international trade. The growth rate of Transport and communication sector
has been taken as independent variable to analyse its impact on poverty. It is expected that the
higher the growth rate of transport and communication, the lower the level of poverty.

93

20. Wholesale and Retail Trade Growth (WRTG)
This sector comprises the activities such as transactions occurring in retail and wholesale
markets. It also includes export and import of goods, sale and purchase by brokers and agents
and auctioning. The wholesale and retail trade growth has been taken as independent variable
and it is hypothesized that the growth of wholesale and retail trade will help in reducing poverty.
21. Finance and Insurance Growth (FIG)
This sector covers the activities and transactions of State Bank, scheduled and non-scheduled
banks, cooperative societies, development financial institutions (DFIs), modharba and leasing
companies, and insurance companies. The growth rate of finance and insurance sector has been
taken as independent variable to analyze its impact on poverty. It is expected that the higher the
growth rate of finance and insurance, the lower the level of poverty.
22. Ownership of Dwelling Growth (OoDG)
This sector includes the rent accruing from self-occupied or rented ownership of dwellings. The
ownership of dwellings growth has been taken as independent variable and it is hypothesized that
the growth of ownership of dwellings sector will help in reducing poverty.
23. Public Administration and Defence Growth (PADG)
This sector includes salaries and wages of government employees which are compiled from the
federal and provincial budgets. Public administration and defence growth has been taken as
independent variable to analyse its impact on poverty. It is expected that the higher the growth
rate of public administration and defence, the lower the level of poverty.
24. Community Social and Public Services Growth (CSPSG)
This sector includes the incomes of persons who are engaged in private education, medical,
community and household services. The community social and public services growth has been
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taken as independent variable and it is expected that the growth of this sector will alleviate
poverty.
25. Inflation Rate (INF)
In the literature of economic growth, inflation has very controversial role. Its role in economic
growth and poverty reduction may be positive or negative. It has also been used as independent
variable in the study. The source of the data is Economic Survey of Pakistan (2009-10).
26. Trade Openness Rate (TR)
Trade openness has been considered as an engine of economic growth and hence, poverty
reduction. It may help in enhancing competitiveness and specialization. Large-scale economies
and more efficient techniques may be available through trade openness. It is the ratio of import
and exports to GDP. It has also been taken as independent variable in the study.
27. Unemployment Rate (UE)
It is the ratio of unemployed workforce to total labor-force in the economy. Its role is considered
as poverty enhancing in the literature. The source of data is Economic Survey of Pakistan (200910).
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5.4. Descriptive Statistics of Data:
The descriptive statistics of the sample data used in the study has been presented in table 5.1. It is
indicated from the table that total headcount ratio has mean value of 27.68 per cent. Rural
headcount ratio has 30.32 per cent mean value and urban headcount ratio has 23.25 per cent
mean value. It can be concluded from this statistics that despite the graceful rate of growth 27 per
cent people on average have been in poverty. The mean value of real GDP growth has been 5.17
per cent. GDP growth has been decomposed into its three major sectors. Agricultural growth has
the mean value of 3.64 per cent. The mean value of industrial growth has been 5.95 per cent.
Services growth has the mean value of 5.80 per cent. The mean values of these sectors show the
significant performance of industrial and services sectors rather than agricultural sector. Since,
the study also observes the impact of different sub-sectors of these three major sectors on total,
rural and urban poverty as well; the three major sectors have been further sub-divided into their
sub-sectors. The mean value of major crops has been 3.03 per cent. The minor crops growth is
observed to have 3.17 per cent mean value. Livestock growth is shown to have the mean value of
4.81 per cent. Fisheries growth has the mean value of 4.18 per cent. Forestry growth is observed
to have the mean value of 5.96 per cent. It is shown in the table that mining and quarrying
growth has the mean value of 5.63 per cent. The mean value of manufacturing growth has been
6.28 per cent. Large-scale manufacturing growth and small-scale manufacturing growth have the
mean values of 6.11 per cent and 6.96 per cent respectively.
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Table 5.1: General sample statistics
Period covered in the study 1973-2010
variables
Mean
Standard
Maximum
Deviation
Total Headcount ratio
27.6827
6.6413
45.7500
Rural headcount ratio
30.3257
6.9983
48.3300
Urban headcount ratio
23.2538
5.8394
38.5500
Real GDP Growth rate
5.1710
1.9682
8.7000
Agricultural Growth
3.6421
3.6284
11.7000
Industrial Growth
5.9552
3.3830
12.0000
Services Growth
5.8000
2.2990
10.5000
Major Crops Growth
3.0394
7.5250
18.2000
Minor Crops Growth
3.1763
4.3761
12.6000
Livestock Growth
4.8105
4.3906
26.4000
Fisheries Growth
4.1868
10.1547
33.7000
Forestry Growth
5.9657
28.6617
113.0000
Mining and quarrying Growth 5.6368
6.4452
23.7000
Manufacturing growth
6.2842
4.0340
14.1000
Large-scale Manufacturing
6.1131
5.2308
18.2000
Growth
Small-scale Manufacturing
6.9684
3.2805
8.7000
Growth
Construction Growth
5.2473
7.3178
24.3000
Electricity and Gas Growth
6.0026
11.9363
30.8000
Transport and Communication 5.5973
3.5376
16.3000
Growth
Wholesale and Retail Trade
5.2342
3.6839
13.9000
Growth
Finance and Insurance Growth 6.9421
11.9691
42.9000
Ownership of Dwelling
5.1631
2.7249
14.7000
Growth
Public Administration and
6.0789
6.0128
33.2000
Defence Growth
Community Social and Public 6.5210
1.2386
9.9000
Services Growth
Unemployment rate
5.1564
2.4163
10.2070
Inflation Rate
9.6239
5.5212
26.6630
Trade Openness
32.3186
9.9468
62.5288
Source: Author‟s calculations

Minimum
20.7100
22.1400
16.6400
1.2000
-5.3000
-1.9000
1.5000
-15.6000
-9.1000
-0.8000
-28.7000
-55.9000
-4.9000
-3.7000
-8.2000
-11.5000
-11.2000
-26.6000
-4.0000
-2.4000
-24.0000
3.3000
-3.0000
3.2000
1.7000
2.9141
22.9000

The mean value of construction growth has been 5.24 per cent. Electricity and gas growth has the
mean value of 6.00 per cent. It can be noted that the performance of small-scale manufacturing
growth has been very significant among the other sub-sectors of the industrial sector. Transport
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and communication growth is observed to have the mean value of 5.59 per cent. Wholesale and
retail trade growth is shown to have the mean value of 5.23 per cent. The mean value of finance
and insurance growth has been 6.94 per cent. Ownership of dwelling growth has the mean value
of 5.16 per cent. The mean value of public administration and defence growth has been 6.07 per
cent while the mean value of community social and public services growth has the mean value of
6.52 per cent. This is shown from these indicators that the performance of the finance and
insurance growth has been very significant. The mean value of unemployment rate has been 5.15
per cent. Inflation rate has observed the mean value of 9.62 per cent. Trade openness is shown to
have the mean value of 32.31 per cent. The maximum and minimum values of these variables
may also be observed from the table 5.1.

5.5. Testing for Stationarity and Co-integration of Variables:
Before running the long run regression on time series data, it is necessary to ensure the existence
of co-integrating relationship among the concerned variables. The objective of this task is to
avoid spurious regressions. The stationarity of the concerned variables is determined by applying
the Augmented Dickey Fuller (ADF) test. The selection of lag has been made through Schwarz
Bayesian Criterion (SBC). It may be observed from the table 5.2 that head count ratio (HC) has
the integration order of zero i.e. I (0). The rural headcount ratio (RHC) is found to be integrated
of order one i.e. I (1). It can also be observed from the table that electricity and gas growth
(ELCGSG), ownership of dwelling growth (OoDG), unemployment rate (UE), and trade
openness (TR) have been integrated of order one i.e. I (1). All other variables used in the study
have the integration of order zero i.e. I (0). Since, all the variables used in the study have not the
integration order of zero or one or have mixed order of integration; it is a pre-requisite to
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compute F-statistics and, so, Autoregressive Distributed Lag (ARDL) approach to co-integration
has been used in the next chapters.

Table 5.2: Results for co-integration of the variables
At level
At Difference
T-Statistics
Prob
T-Statistics [Lags]
[Lags]
HC
-2.7636 [1]
0.0736
-4.0650 [0]
RHC
-1.2390 [9]
0.6429
-7.6827 [7]
UHC
-3.1667 [0]
0.0302
-3.0684 [0]
GDPG
-4.5564 [0]
0.0008
-9.2588 [0]
AGRG
-7.7518 [0]
0.0000
-6.7595 [2]
MAJCRG
-9.3777 [0]
0.0000
-4.2620 [7]
MINCRG
-4.9786 [0]
0.0002
-3.3364 [7]
LSTKG
-5.6305 [0]
0.0000
-7.0497 [1]
FISHG
-4.7594 [0]
0.0004
-6.7818 [1]
FRSTG
-5.8482 [0]
0.0000
-6.5003 [1]
INDG
-4.2775 [0]
0.0017
-5.5293 [4]
MING
-5.2787 [0]
0.0001
-8.3135 [1]
MNFCTG
-3.9619 [0]
0.0041
-8.5902 [0]
LSCLG
-4.0610 [0]
0.0032
-6.0087 [1]
SSCLG
-5.1551 [0]
0.0001
-9.9402 [0]
CONSTG
-4.4427 [1]
0.0011
-6.2945 [3]
ELCGSG
-0.6984 [4]
0.8335
-6.9354 [3]
SERG
-4.2465 [0]
0.0019
-7.4696 [0]
TRSTCMG
-6.0899 [0]
0.0000
-8.9285 [0]
WRTG
-5.4275 [0]
0.0001
-7.4156 [1]
FIG
-5.6492 [0]
0.0000
-9.5536 [0]
OoDG
-2.1955 [2]
0.2114
-5.4654 [8]
PADG
-5.6922 [0]
0.0000
-6.8830 [2]
CSPSG
-4.7926 [0]
0.0004
-10.1455 [0]
UE
-0.1004 [0]
0.9420
-6.8823 [0]
INF
-3.1951 [0]
0.0283
-6.8154 [0]
TR
0.8241 [1]
0.9931
-6.0730 [1]
Source: Author‟s calculations
Variables
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Prob
0.0032
0.0000
0.0381
0.0000
0.0000
0.0024
0.0223
0.0000
0.0000
0.0000
0.0001
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0001
0.0000
0.0000
0.0000
0.0000
0.0001

5.6. Conclusion:
The data sources, description of the concerned variables and the descriptive statistics of the
variables used in the study have been provided in the present chapter. Furthermore, cointegration of the concerned estimation variables has been established in the present chapter.
This chapter provides important implications of estimation for the study. It is found by the
analysis that the series are stable and the empirical findings in subsequent chapters will be nonspurious. It is also found that variables are not integrated of the same order. The integration
results of the variables are of two types i.e. I (0) and I (1) and none of the variables has
integration of order two i.e. I (2). The analysis provides an evidence of the computation of Fstatistics. So, the Autoregressive Distributed Lag approach to co-integration has been applied in
the next chapters to estimate the long run and short run results of the models used in the study.
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Chapter 6

Agricultural Growth and Poverty Reduction in Pakistan:
A Time Series Analysis
6.1. Introduction
The co-integration relationship among the concerned variables has been established in the
previous chapter. In the present chapter, the results of Autoregressive Distributed Lag (ARDL)
models and discussion have been provided in four parts. In the first part, the results from
Autoregressive Distributed Lag (ARDL) model on the impacts of growth on poverty have been
discussed. The poverty reducing impact of growth is somewhat different among countries. This
develops the interest to find such policies that promote a pattern of growth which may be more
beneficial for the poor. So, the results from the model on the impacts of sectoral growth on
poverty have been discussed in the second section. There is not any common conclusion in the
literature as to which sector is more poverty reducing. On the one hand, agriculture sector has
been found poverty reducing sector in some developing countries such as in China, South Africa
and Indonesia. Services sector has been found more favorable for poverty reduction in some
other countries such as India and some Southeast Asian countries such as Thailand, Malaysia,
and Philippines. While in case of Taiwan and East Asia, the industrial sector is considered as the
most poverty reducing sector. However, to investigate the impact of different sectors on poverty
in the context of Pakistan, the impacts of agricultural growth on poverty have been discussed in
the third part. The results from the models on impact of industrial sector growth and services
sector growth on poverty have been discussed in the next chapters. In fourth part, agriculture
sector is decomposed into its sub-sectors and the results from the models on the impacts of
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decomposed agricultural growth on poverty have been presented and discussed. The final section
concludes.
6.2. Bounds Test for Co-integration
In the previous chapter, the order of integration among concerned variables has been determined
and it has also been ensured that none of the concerned variables is I (2). To compute the Fstatistics, the order of integration of the concerned variables must be I (0) or I (1). Table 6.1
represents the results of bound test. In the first column of the table, equation with dependent
variable first in the order followed by the independent variables has been shown. For estimation
purpose, there are eight equations. Poverty headcount is the dependent variable while different
sets of independent variables are taken to explore the effects of GDP growth, sectoral growth and
sub-sectors of agricultural sector on total poverty. To find the existence of long run relationship,
every equation has been tested. In the second column, the results of F-statistics have been
presented. Critical value of upper bound has been shown in third column for conclusion. Pesaran
et al. (1999) have tabularized the appropriate critical values for different number of independent
variables and whether the regressors hold an intercept or a time trend. It is shown in the table that
F values of all the equations are outside the upper band which indicates that the long run
relationship exists among the concerned variables. Similarly, table 6.2 and 6.3 also represent the
results of bounds test to confirm the existence of long run relationship among the concerned
variables. However, the dependent variable in table 6.2 is rural poverty headcount and in table
6.3, the dependent variable is urban poverty headcount while the regressors used in both tables
are same as are used in table 6.1. For estimation purpose, there are eight equations in both tables
and results of bounds test show that the long run relationship exists among the concerned
variables.
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Table 6.1: Results of Bounds Test for Co-integration (HC)
Equation
F-Statistics
Critical Value
Conclusion
HC/GDPG, INF, TR, UE

18.1407

4.5493 (95%)
3.8658 (90%)
4.2661 (95%)
3.6083 (90%)
4.5493 (95%)
3.8658 (90%)
4.1629 (95%)
3.5557 (90%)

Co-integration

HC/AGRG,INDG,SERG,
INF, TR, UE
HC/AGRG, INF, TR, UE

10.2610

HC/MAJCRG,
MINCRG, LSTKG,
FISHG, INF, TR, UE
HC/MAJCRG,
MINCRG, LSTKG, INF,
TR, UE
HC/LSTKG, FISHG,
FRSTG, INF, TR, UE
HC/MAJCRG,
MINCRG, INF, TR, UE
HC/LSTKG, FISHG,
INF, TR, UE
Note: source Author‟s calculation.

4.8525

5.5332

4.2661 (95%)
3.6083 (90%)

Co-integration

4.7930

4.2661 (95%)
3.6083 (90%)
4.3270 (95%)
3.7057 (90%)
4.3270 (95%)
3.7057 (90%)

Co-integration

11.4768

6.6708
5.7377

Co-integration
Co-integration
Co-integration

Co-integration
Co-integration

Table 6.2: Results of Bounds Test for Co-integration (RHC)
Equation
F-Statistics
Critical Value
Conclusion
RHC/GDPG, INF,
TR, UE

16.7783

4.5493 (95%)

Co-integration

3.8658 (90%)
RHC/AGRG,
INDG, SERG, INF,
TR, UE

12.0433

RHC/AGRG, INF,
TR, UE

10.6152

4.2661 (95%)

Co-integration

3.6083 (90%)
4.5493 (95%)

Co-integration

3.8658 (90%)
RHC/MAJCRG,
MINCRG, LSTKG,
FISHG, INF, TR,
UE
RHC/MAJCRG,
MINCRG, LSTKG,
INF, TR, UE

4.9035

4.1629 (95%)

Co-integration

3.5557 (90%)
5.1972

4.2661 (95%)
3.6083 (90%)
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Co-integration

RHC/LSTKG,
FISHG, FRSTG,
INF, TR, UE

5.1604

RHC/MAJCRG,
MINCRG, INF, TR,
UE

5.9362

RHC/LSTKG,
FISHG, INF, TR,
UE

6.1049

4.2661 (95%)

Co-integration

3.6083 (90%)
4.3270 (95%)

Co-integration

3.7057 (90%)
4.3270 (95%)

Co-integration

3.7057 (90%)

Note: source Author‟s calculation.
Table 6.3: Results of Bounds Test for Co-integration (UHC)
Equation
F-Statistics
Critical Value
Conclusion
UHC/GDPG, INF,
TR, UE

39.1740

4.5493 (95%)

Co-integration

3.8658 (90%)
UHC/AGRG,
INDG, SERG, INF,
TR, UE

27.0412

UHC/AGRG, INF,
TR, UE

24.9080

4.2661 (95%)

Co-integration

3.6083 (90%)
4.5493 (95%)

Co-integration

3.8658 (90%)
UHC/MAJCRG,
MINCRG, LSTKG,
FISHG, INF, TR,
UE
UHC/MAJCRG,
MINCRG, LSTKG,
INF, TR, UE

10.8800

UHC/LSTKG,
FISHG, FRSTG,
INF, TR, UE

11.7150

UHC/MAJCRG,
MINCRG, INF, TR,
UE

16.9950

4.1629 (95%)

Co-integration

3.5557 (90%)
12.3154

4.2661 (95%)

Co-integration

3.6083 (90%)
4.2661 (95%)

Co-integration

3.6083 (90%)
4.3270 (95%)
3.7057 (90%)
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Co-integration

UHC/LSTKG,
FISHG, INF, TR,
UE

14.1270

4.3270 (95%)

Co-integration

3.7057 (90%)

Note: source Author‟s calculation.
6.3. Economic Growth and Poverty
To achieve poverty reduction, economic growth is usually considered as a key foundation.Rapid
economic growth is considered necessary to keep pace with growing population and to provide
employment to the growing labour force. It also may generate savings for necessary investments.
Economic growth may help in providing education facilities, strengthening the institutions,
providing the management and technical skills of the population of an economy.
The long run coefficients of GDP growth and poverty (total, rural and urban) have been obtained
by using ARDL approach to co-integration. The results of long run coefficients have been
displayed in table 6.4. The results indicate that there is negative and significant relationship
between GDP growth and poverty. The results also show that the correlation between GDP
growth and rural headcount as well as urban headcount is also negative and significant. This
implies that these results are consistent with the results of GDP growth and total headcount.
Inflation, trade openness and unemployment have also been used as control variables. It is
obvious from the results that inflation has positive and significant impact on poverty. This
implies that inflation hurts the rural and urban poor as well. Trade openness has negative and
significant impact on poverty. Unemployment has positive and significant impact on total, rural
and urban poverty.

The results from the short run analysis have been presented in table 6.5.

GDP growth has negative and significant impact on poverty (total, rural and urban) in the short
run. This result is consistent with the long run result. Trade openness and rate of inflation are
positively and significantly correlated with total, rural and urban poverty in the short run.
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However, rate of unemployment has positive and significant relationship in case of total
headcount ratio; however, it has positive but insignificant relationship in case of rural as well
urban headcount in the short run. The value of the coefficient of error correction term tells about
the speed of adjustment of model towards equilibrium. The results in table 6.5 show that model I
(total headcount) has 14 per cent annual speed of adjustment towards equilibrium. Model II
(rural headcount) and model III (urban headcount) have 12 per cent and 08 per cent annual speed
of adjustment towards equilibrium respectively. The sensitivity analysis has also been provided
which examines the serial correlation, functional form, normality and heteroscedasticity
associated with the models. The stability test has also been established by employing the
cumulative sum of recursive residuals CUSUM and the cumulative sum of squares of recursive
residuals CUSUMsq (See Appendix A).
Table 6.4:Long-run Estimates of GDP Growth and Poverty
Explanatory
Variables

Model I
Model II
Model III
(0, 1, 1, 0, 1)
(1, 1, 1, 0, 1)
(1, 1, 1, 0, 1)
Dependent Variable:
Dependent Variable:
Dependent Variable:
HC
RHC
UHC
Constant
51.0513*
50.6308*
23.2167*
(6.2703)
(5.8917)
(5.3527)
GDP Growth
-4.7911*
-5.5966*
-3.7931*
(-3.4643)
(-3.5383)
(-4.2047)
Rate of Inflation
0.5176***
0.6222***
0.4548**
(1.7270)
(1.8161)
(2.1438)
Trade Openness
-0.6558**
-0.6177***
-0.3760***
(-2.0195)
(-1.6642)
(-1.6093)
Rate of
2.7425**
3.8275*
4.7426*
Unemployment
(2.2526)
(2.5164)
(3.9169)
Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively.
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Table 6.5: Short-run Estimates of GDP Growth and Poverty
Explanatory
Model I
Model II
Model III
Variables
(1, 1, 0, 1, 0)
(1, 1, 0, 1, 1)
(1, 1, 0, 1, 1)
Dependent Variable: Dependent Variable: Dependent Variable:
HC
RHC
UHC
ΔGDP Growth
-0.3157*
-0.3320*
-0.1589*
(-3.1245)
(-3.3961)
(-3.8693)
ΔRate of Inflation
0.0741***
0.0789***
0.0390**
(1.6155)
(1.7212)
(2.0252)
ΔTrade Openness
0.2137*
0.2017*
0.0836*
(5.7353)
(5.1377)
(5.0797)
ΔRate of
0.3929*
-0.0664
0.0770
Unemployment
(2.5635)
(-0.2495)
(0.6898)
Error correction
-0.1432*
-0.1268*
-0.0858*
term (ecm)
(-4.8339)
(-4.7521)
(-6.0132)
R-squared
0.8432
0.8546
0.9197
Adjusted R-squared
0.8054
0.8131
0.8968
F-statistics
31.2050
32.9377
64.1885
DW-statistics
1.3697
1.4230
1.3790
Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively.
Through economic growth, resources can be generated to improve the living standards of the
poor and to expand the public services. Economic growth may provide the inputs that bring
greater outputs and improve the quality of life of people. Poverty can be reduced by economic
growth through two channels; (i) the growth that encourages the labour-intensive strategy will
increase employment opportunities. Growth in employment and its productivity can improve the
growth rate of the economy. By employment generation for the poor, the labour demand will
increase. This will help the poor to find jobs and earn enough income to meet their basic needs
and hence will reduce poverty; (ii) by increase in productivity, the wages will increase and living
conditions of the poor will improve. The growth will cause the incomes to rise and thereby it will
reduce income poverty. Similarly, the growth will also improve the non-income indicators of
poverty. Economic growth will improve the capabilities of the poor and they will escape from
poverty. Another channel through which economic growth can reduce poverty may be
government expenditure because when government spends on the provision of infrastructure it
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enhances growth and in turn, it will reduce poverty. For example, more economic resources may
be employed for provision of education, health and infrastructure facilities, especially for the
poor, which in turn will enhance their capabilities to escape from poverty. It is usually observed
that if the aggregate growth sustains for a long period of time, its impacts may be more
significant to reduce poverty. The reason behind is that if the growth is volatile, the investment
by individuals in innovations and physical and human capital will yield uncertain returns. Thus,
the poverty reduction chances will be reduced. This volatility in growth would bring volatility in
public revenues as well and the expenditures on poverty reduction projects will be reduced.
Thus, high growth over a sustained period usually causes the greater reductions in poverty.
However, in some cases, the growth enhancing policies may be adequate to reduce poverty. But
in some other cases, there may be the need for pro-poor growth policies to eradicate poverty
significantly. The pro-poor growth means the growth policies which are biased in favor of the
poor. In other words, the poor must gain more from the growth than the rich. Through economic
growth employment opportunities and consumption possibilities may be increased for the poor.
Growth enhances the production of goods and services which result in lowering the prices of
food and other basic need items. But the inflation or increase in prices may harm the poor.
Economic growth may be an effective tool for poverty reduction. But a number of factors may be
involved by which the fruits of growth are enjoyed by the poor. The poverty reduction in
Pakistan has been volatile in different periods. Increase in per capita income could not be
translated into poverty reduction in the sixties as was in late seventies and in the eighties. There
may be number of factors involved in the above mentioned situation. One important way by
which economic growth affects poverty is the labour market. If people are capable of securing
employment and economic opportunities, they can keep themselves out of poverty. Decreasing
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real wages of low wage workers, declining employment of unskilled labour or low level of
public assistance may be the causes of low rate of poverty reduction. Economic growth may be
the result of growth of some of the sub-sectors of the economy but not of the all sectors and
some sectors may be more poverty reducing than the other sectors of the economy. The sectors
where unskilled labour is employed in a large proportion are likely to reduce poverty more than
the sectors which employ skilled workers or use capital intensive technology.
How rapidly growth reduces poverty depends upon the initial income distribution and how
income distribution changes over time. For example, if with growth, the income of the top
quintile rises more than the income of the bottom quintile; the growth will worsen the poverty
situation rather than eliminating it. If with growth everyone‟s income increases by the same
proportion, the distribution of income will not change. But if with growth, the income of bottom
quintile increases more than the top quintile, the poverty will decline sharply. Thus, the growth is
a major factor in reducing poverty but its impact on poverty depends upon the income
distribution among the different quintiles in the economy. Although, economic growth plays an
important role in fighting against poverty, however there are many evidences that growth alone
is not sufficient for poverty reduction. There are also some other factors which are equally
important in poverty reduction. Growth may be more effective in reducing poverty if initial level
of poverty is not too high and if the secondary school enrolment levels are also high. Increased
education may reduce poverty by providing skilled workforce. Higher levels of education may
also contribute in improved mental health, low levels of child mortality, control of infectious
diseases and greater gender equality. Greater education levels and improved health conditions
contribute significantly in growth generation which results in poverty reduction.
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Similarly, investment is considered crucial for growth and poverty reduction. The poor usually
are unable to save for productive investments because they have less cash to save and even do
not have access to credit markets. The poor cannot save enough money because the low levels of
income are the fundamental constraints. Furthermore, the poor mostly reside in rural areas where
the formal financial institutions or services are mostly not available. They may tend to save if
these financial institutions are available to them. The informal financial institutions are
inefficient and exploit them and charge heavy rate of interest. The poor cannot meet their
requirements and do not have access to credit. Development of formal financial institutions and
services in the specific areas where the poor reside can boost up the growth. These financial
institutions can equip the poor to build savings and borrow through microfinance channels. Trade
liberalization may also be favorable in reducing poverty through reducing monopoly and
increasing wages of low-skilled workers. However, if trade liberalization worsens the inequality
situation, it may be harmful for poverty reduction.
Another mechanism through which economic growth can be favorable for poverty reduction may
be the increase in employment because often the poor have only resource that is unskilled labour.
An increase in unemployment due to loss of job or having no access to job opportunities may
certainly cause the increased incidence of poverty.
The results from the models on the impacts of sectoral growth on poverty have been discussed in
the next section.
6.4. Sectoral Growth and Poverty
Efforts have been made to explore the relationship between growth and poverty. This is the
macroeconomic approach to growth but the aspect of relationship between sectoral growth and
poverty is often neglected in the literature. The study fills this gap by disaggregating growth into
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its sectoral components and discusses the results obtained from the sectoral growth and poverty
model. In the present section, GDP growth has been disaggregated into agricultural growth,
industrial growth and services growth. The long run results related to sectoral growth and
poverty has been presented in table 6.6. The results indicate that there is negative and significant
relation between agricultural growth and poverty headcount but in case of rural headcount and
urban headcount the relationship is negative but insignificant. Industrial growth has negative and
significant impact on total, rural and urban headcount in the long run. The results of the impact
of services growth on poverty show that there is negative but insignificant correlation. Inflation
has positive and significant impact on total headcount and positive but insignificant in case of
rural and urban headcount. Trade openness is negatively and significantly correlated with total,
rural and urban poverty headcount. The rate of unemployment is positively and significantly
related to poverty headcounts in the long run.
The short run estimates have been presented in table 6.7. The results show that agricultural
growth has negative and significant impact on total headcount and negative but insignificant
impact on rural headcount as well as urban headcount. Industrial growth and services growth
have negative but insignificant relation with total, rural and urban headcount as shown in model
one, two and three of table 6.7. Rate of inflation has positive relation with total, rural and urban
headcounts but the relationship is significant only in case of total headcount. Trade openness and
rate of unemployment have positive and significant correlation with total, rural and urban
headcount. The values of error correction term show that the model of total headcount has 14 per
cent speed of adjustment towards equilibrium while models of rural headcount and urban
headcount have 12 per cent and 9 per cent speed of convergence towards equilibrium
respectively.
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Table: 6.6 Long-run Estimates of Sectoral Growth and Poverty
Explanatory
Variables

Constant

Agricultural Growth

Model I
Model II
Model III
(0, 1, 0, 1, 0, 0, 1)
(0, 1, 0, 1, 0, 0, 1)
(0,1, 0, 1, 0, 0, 1)
Dependent Variable: Dependent Variable: Dependent Variable:
HC
RHC
UHC
51.7959*
53.5721*
24.5877*
(6.0053)
(4.8772)
(4.6216)
-0.5844***
(-1.7335)

-0.4538
(-1.0726)

-0.3743
(-1.4364)

Industrial Growth

-1.8252*
(-2.6039)

-2.2204**
(-2.3990)

-1.3644*
(-2.5928)

Services Growth

-0.7180
(-0.9273)

-1.0938
(-1.0668)

-0.7186
(-1.1414)

Rate of Inflation

0.6275**
(2.0295)

0.4727
(1.1997)

0.2988
(1.2251)

Trade Openness

-1.0006*
(-3.0515)

-0.8695**
(-2.1954)

-0.4579***
(-1.9279)

Rate of
Unemployment

2.9057*
(2.5160)

3.1233**
(2.1548)

3.8014*
(3.3498)

Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively.
Table: 6.7 Short-run Estimates of Sectoral Growth and Poverty
Explanatory
Variables
ΔAgricultural

Model I
Model II
Model III
(1,0,1,0,0,1,0)
(1, 0, 1, 0, 0, 1, 0)
(1, 0, 1, 0, 0, 1, 0)
Dependent Variable: Dependent Variable: Dependent Variable:
HC
RHC
UHC
-0.0866***
-0.0569
-0.0337
(-1.7694)
(-1.0738)
(-1.4358)

Growth
ΔIndustrial Growth

-0.0300
(-0.4338)

-0.1012
(-1.3506)

-0.0514
(-1.5539)

ΔServices Growth

-0.1064
(-0.9793)

-0.1372
(-1.1647)

-0.0647
(-1.2327)

ΔRate of Inflation

0.0930**

0.0593

0.0269
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(1.9384)

(1.1455)

(1.1670)

ΔTrade Openness

0.1784*
(4.9807)

0.2049*
(5.2837)

0.0901*
(5.2845)

ΔRate of
Unemployment

0.4308*
(2.9579)

0.3919*
(2.4875)

0.3422*
(4.8673)

Error correction
term (ecm)

-0.1482*
(-4.9967)

-0.1255*
(-4.1817)

-0.0900*
(-5.2790)

R-squared

0.8633

0.8359

0.8996

Adjusted R-squared

0.8177

0.7812

0.8661

F-statistics

24.3632

19.6508

34.5625

DW-statistics

1.4123

1.4183

1.5401

Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively.
Sectoral composition of economic growth may affect overall rate of poverty independent of the
rate of overall growth. For example, some sectors may be more poverty reducing than the other
sectors. Thus the sectoral composition of economic growth is considered very important for
poverty reduction.
Poverty reduction is mostly the result of growth within sectors rather than the migration of
labour from the low income sector to the high income sector. It is concluded by most of the
studies that agriculture and services sectors are more poverty reducing sectors than the industrial
sector. The reason is that the industrial sector growth is mostly capital intensive and this sector
generates a small share of employment and hence, has insignificant impact on poverty.
Furthermore, the industrial sector worsens the distribution of income in the economy and thus
reduces the chances of lifting the people out of poverty. Generally, the poor live in rural areas
and if the growth happens in rural sector it would be more pro-poor. If the growth bypasses the
sectors or areas where the poor reside, it would be less successful in reducing poverty. If the
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growth uses the most abundant factor the poor usually own (the unskilled labour), the poverty
can be reduced significantly. Thus, the structure of growth to much extent, determines the pace
of poverty reduction.
6.5. Agricultural Growth and Poverty
After having discussed the results of sectoral growth and poverty, the results from the models of
agricultural growth and poverty have been presented and discussed in the present section. The
long run estimates of the concerned variables have been presented in table 6.8. The results show
that agricultural growth has negative and significant correlation with total, rural and urban
headcounts. These results are consistent with Ravallion and Datt (1996) for India. Rate of
inflation is positively and significantly correlated with total and rural headcounts, however, it has
positive but insignificant relationship with urban headcount. Trade openness is negatively and
significantly associated with total, rural and urban headcounts.
Table: 6.8 Long-run Estimates of Agricultural Growth and Poverty
Explanatory
Variables

Model I
(0, 1, 1, 1, 1)
Dependent
Variable: HC
33.6495*
(7.7632)

Model II
(0, 1, 1, 1,1)
Dependent
Variable: RHC
30.9627*
(6.3523)

Model III
(1, 1, 1, 0, 1)
Dependent
Variable: UHC
14.0401*
(3.5702)

Agricultural
Growth

-1.4249*
(-2.9789)

-1.6395*
(-2.9377)

-1.3259*
(-3.1603)

Rate of Inflation

0.6674*
(2.5030)

0.5961**
(1.9373)

0.3482
(1.5604)

Trade Openness

-0.8769*
(-3.2159)

-0.7005**
(-2.3734)

-0.4566***
(-1.8760)

Rate of
Unemployment

3.4880*
(3.3411)

3.6101*
(3.1214)

4.3589*
(3.5267)

Constant
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Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively.
The rate of unemployment has positive and significant relationship with total, rural and urban
headcount. The results indicate that agricultural growth and trade openness are decreasing
poverty; however, inflation and unemployment are increasing poverty levels.
Table: 6.9 Short-run Estimates of Agricultural Growth and Poverty
Explanatory
Variables
ΔAgricultural
Growth

Model I
(0, 1, 0, 1, 0, 0, 1)
Dependent
Variable: HC
-0.1695*
(-2.8048)

Model II
(1, 1, 1, 1, 0)
Dependent
Variable: RHC
-0.1522*
(-2.4458)

Model III
(1,1, 0, 1, 1)
Dependent
Variable: UHC
-0.0717*
(-2.5580)

ΔRate of Inflation

0.0040
(0.0658)

-0.0044
(-0.0709)

0.0378
(1.4828)

ΔTrade Openness

0.1520*
(3.7363)

0.1687*
(4.0256)

0.0606*
(2.9015)

ΔRate of
Unemployment

0.7226*
(4.0356)

0.6695*
(3.6163)

0.1744
(1.2123)

Error correction
term (ecm)

-0.2071*
(-5.5185)

-0.1854*
(-5.1555)

-0.1086*
(-5.5035)

R-squared

0.7967

0.7791

0.8602

Adjusted R-squared

0.7386

0.7160

0.8202

F-statistics

21.9497

19.7593

34.4579

DW-statistics

1.3084

1.1528

0.8162

Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively.
In table 6.9, the results from short run estimates have been presented. The results show that
agricultural growth has negatively and significantly correlated with total, rural and urban
headcount. The rate of inflation has positive but insignificant relation with total and urban
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headcount while negative but insignificant relation in case of rural headcount. Trade openness is
positively and significantly correlated with total, rural and urban headcount. Rate of
unemployment has positive and significant relationship with total and rural headcount, and
positive but insignificant correlation with urban headcount. The results from error term show
convergence trend towards equilibrium in case of total, rural and urban headcounts. The values
of coefficients indicate that there is 20 per cent, 18 per cent and 10 per cent speed of adjustment
towards equilibrium in case of total, rural and urban poverty headcounts respectively.
In general, it is the fact that most of the poor reside in rural areas and seek their livelihood from
agriculture or agriculture related activities. So, the agriculture sector may be more poverty
reducing than the other sectors of the economy. The manufacturing sector, being often in urban
areas, may create some employment opportunities but the number of job-seekers will also
increase by rural urban migration. This will have a slight effect on poverty reduction. On the
other hand, when the agricultural productivity increases, the demand for labour will increase.
This will increase the wage earnings. With the increase of agricultural production, the prices of
food items will fall which will benefit the poor. However, inflation or rising prices of food items
may affect the poor adversely. Agricultural growth may reduce poverty indirectly as well.
Increases in income generate multiplier effects. As the income of the poor increases, they,
usually, spend it on local goods and services, especially on food and local services. These
products are normally non-traded and are not affected by export promotion and trade
liberalization. Thus, the demand for underutilized resources will increase which will help in
reducing poverty. The growth in agriculture sector may stimulate the growth of agricultural nonfarm sector. This will produce a significant impact on poverty because most of the poor work in
this sector. With the growth of farm incomes, the demand for non-farm output increases which
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cause the increase in the non-farm output and income. Consequently, it creates further demand
for farm output. Investment in the agriculture sector may increase the productivity of the farmers
which may foster the growth and investment in infrastructure may increase the access to markets.
Increase in government expenditure on agricultural research and extension, soil and water
improvement, roads, rural development, education and health may have significant impact on
poverty. When agricultural sector grows rapidly, high overall growth rates may be achieved
because agricultural growth may stimulate the growth of other sectors in the economy. The
growth of agricultural sector may also improve the distribution of income. The agricultural sector
works for other sectors as a complementary sector not the competitive one. An increase in the
agricultural productivity may significantly reduce poverty. It may improve the distribution of
income among the poor and has a relatively greater impact on the poorest. On the other hand,
industrial growth has no effect or very small effect on poverty. It is generally considered that it is
the agricultural growth that reduces poverty and not the overall growth. The increase in the
agricultural productivity has a significant impact on poverty reduction. Industrial growth is
usually considered less effective in reducing poverty. Service sector growth has a minimal
impact on poverty. The growth which occurs beyond the agricultural sector may affect the poor
adversely.
6.6. Decomposition of Agricultural Growth and Poverty
After discussing the agricultural growth and poverty, the study decomposes agricultural sector to
its subsectors to assess quantitatively the role of each subsector in poverty reduction. The
decomposition of agriculture sector is very critical in determining its role in poverty reduction
and economic development. The long run results of sub-sectors of agriculture and poverty have
been presented in table 6.10. Different models have been estimated to check the impact of sub117

sectors of agriculture on poverty headcount. Total headcount ratio is the dependent variable in
these models. The results obtained from model I show that major crops growth and minor crops
growth have negative but insignificant relationship with poverty headcount. Livestock growth
has negative and significant correlation with poverty headcount. Fisheries growth has negative
but insignificant association with poverty headcount. Rate of inflation has positive but
insignificant impact on poverty headcount. Trade openness is negatively and significantly
correlated with headcount. Rate of unemployment has positive and significant relation with
headcount ratio. The results represented in model II indicate that major crops growth and minor
crops growth have negative but insignificant relation with poverty headcount ratio. The livestock
growth has been negatively and significantly related with poverty headcount. Rate of inflation
and rate of unemployment have been positively and significantly correlated with poverty
headcount ratio. Trade openness has negative and significant association with poverty headcount
ratio. These results are consistent with the results of model I but the difference between model I
and model II is that in model II fisheries growth variable has not been included. The model III
includes livestock, fisheries and forestry growth in addition to control variables. The results from
this model show that livestock growth has negative and significant impact on poverty headcount
ratio. Fisheries growth has been negatively but insignificantly correlated with poverty headcount
ratio. Forestry growth has positive but insignificant relation with poverty headcount. Rate of
inflation and rate of unemployment have positive and significant impact on poverty headcount
ratio. Trade openness has been negatively and significantly associated with headcount ratio. In
the model IV, the impact of major and minor crops growth on poverty headcount ratio has been
analysed. The results show that major and minor crops growth has negative but insignificant
impact on poverty headcount ratio. These results are consistent with the results of model I and II.
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Rate of inflation and rate of unemployment have been positively and significantly correlated
with poverty headcount. Trade openness has negative and significant relation with poverty
headcount. Model V depicts the impact of livestock and fisheries growth, in addition to control
variables, on poverty headcount. Livestock growth and trade openness have been negatively and
significantly associated with poverty headcount. Fisheries growth has negative but insignificant
impact on poverty headcount. Rate of inflation and rate of unemployment have been positively
and significantly correlated with poverty headcount.
The results of these five models may be summed up. Major crops growth, minor crops growth
and fisheries growth have been negatively but insignificantly associated with poverty headcount.
Livestock growth and trade openness have negative and significant correlation with total poverty
in the long run. Forestry growth has positive but insignificant impact on poverty. Rate of
inflation has positive and significant association with poverty except model I in which rate of
inflation has positive but insignificant relation with poverty. Rate of unemployment has positive
and significant correlation with poverty in the long run.
Short run estimates of decomposed agricultural sector with total poverty headcount as dependent
variable have been presented in table 6.11. Five models have been analysed to test the impact of
agricultural sub-sectors on poverty in the short run. The results from model I show that major
crops, minor crops and fisheries growth have negative but insignificant impact on poverty in the
short run. Negative and significant relationship has been found between livestock growth and
poverty headcount. Trade openness and rate of unemployment have positive and significant
impact on poverty while rate of inflation has positive but insignificant impact on poverty. The
value of error correction term shows that the model has 17 per cent speed of adjustment towards
equilibrium. According to the results of model II, major crops growth and minor crops growth
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have been negatively but insignificantly correlated with poverty headcount in the short run.
Livestock growth has negative and significant impact on poverty. Trade openness and rate of
unemployment have been positively and significantly associated with poverty, however, rate of
inflation has been positively but insignificantly correlated with poverty headcount. It is obvious
from the value of error correction term that the model has 20 per cent annual speed of
convergence towards equilibrium. The results of model III show that livestock growth has
negative and significant impact on poverty in the short run. Fisheries growth has negative but
insignificant relationship with poverty headcount. Forestry growth has been positively but
insignificantly correlated with poverty. Rate of inflation has negative but insignificant impact on
poverty in the short run. Trade openness and rate of unemployment have been positively and
significantly associated with poverty. According to the value of error correction term, the annual
speed of adjustment of the model towards equilibrium has been 20 per cent. The model IV
includes only major crops and minor crops growth along with control variables. The results
expressed in model IV show that major crops growth, minor crops growth rate of inflation have
been negatively but insignificantly correlated with poverty headcount. Trade openness and rate
of unemployment have positive and significant relationship with poverty headcount. The value
of error correction term shows 18 per cent of speed of adjustment of the model towards
equilibrium. In model V, livestock growth and fisheries growth have been included in addition to
control variables. The results indicate that livestock growth has negative and significant impact
on poverty headcount but fisheries growth has negative but insignificant impact in the short run.
Trade openness and rate of unemployment have been positively and significantly correlated with
poverty but rate of inflation has been positively but insignificantly associated with poverty. The
error correction term shows 20 per cent annual speed of adjustment of the model.
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The results of these five models of short run may be summarized. Major crops growth and minor
crops growth have been negatively but insignificantly associated with poverty headcount in the
short run. Livestock growth has negative and significant impact on poverty in all models.
Fisheries growth has negative but insignificant correlation with poverty. Forestry growth has
positive but insignificant relation with poverty. Rate of inflation has negative but insignificant
relation with poverty in two models while positive but insignificant correlation with poverty in
three models. Trade openness and rate of unemployment have positive and significant
association with poverty in all models in the short run.
Table 6.10 Long-Run results of decomposed Agricultural Growth and Poverty
Dependent variable: headcount ratio (HC)
Explanatory
Model I
variables
(0,1,0,0,0,0,0,1)
Constant
34.0269*
(6.2395)
Major crops growth
-0.1399
(-0.7691)
Minor crops growth
-0.0552
(-0.1625)
livestock growth
-0.7198**
(-2.2827)
Fisheries growth
-0.1801
(-1.2449)
Forestry growth
-

Model II
(0, 1, 0,0, 0, 1, 1)
32.3175*
(7.3039)
-0.1994
(-1.3206)
-0.1370
(-0.4985)
-0.5934**
(-2.3140)
-

Model III
(0, 1, 0, 0, 0, 1, 1)
29.5170*
(6.3072)
-

-0.5659**
(-2.1237)
-0.1338
(-1.0613)
0.0452
(0.9884)
Rate of inflation
0.2857
0.7521*
0.6693**
(0.8060)
(2.6545)
(2.0768)
Trade openness
-0.7485**
-0.9251*
-0.8244*
(-2.1998)
(-3.2235)
(-2.8210)
Rate of
3.2253*
3.6513*
3.5730*
unemployment
(2.4261)
(3.2429)
(3.2475)
Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively.
Continued…..
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Dependent variable: headcount ratio (HC)
Explanatory
Model IV
variables
(0, 1, 0, 0, 1,1)
Constant
31.4165*
(5.9267)
Major crops growth
-0.2368
(-1.2881)
Minor crops growth
-0.1586
(-0.4772)
livestock growth
-

Model V
(0, 1, 0, 0, 1, 1)
31.4263*
(7.0185)
-

-0.6367**
(-2.3766)
Fisheries growth
-0.1083
(-0.8569)
Forestry growth
Rate of inflation
0.8188**
0.6007***
(2.3992)
(1.8398)
Trade openness
-1.1145*
-0.8618*
(-3.1182)
(-2.8494)
Rate of
4.2324*
3.6387*
unemployment
(2.9951)
(3.1870)
Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively.
Table 6.11 Short-Run Estimates of decomposed Agricultural Growth and Poverty
Dependent variable: Δ headcount ratio (dHC)
Explanatory variables
Model I
(1, 0, 0, 0, 0, 0, 1, 0)
Δ Major crops growth
-0.0251
(-0.7833)
Δ Minor crops growth
-0.0099
(-0.1618)
Δ livestock growth
-0.1294**
(-2.2368)
Δ Fisheries growth
-0.0323
(-1.2877)
Δ Forestry growth
Δ Rate of inflation
Δ Trade openness
Δ Rate of unemployment
Error correction term
(ecm)

0.0513
(0.7696)
0.1323*
(2.7505)
0.5800*
(3.0266)
-0.1798*
(-4.4790)

Model II
(1, 0, 0, 0, 1, 1, 0)
-0.0414
(-1.3499)
-0.0284
(-0.4928)
-0.1233**
(-2.2647)
0.0086
(0.1301)
0.1335*
(2.9493)
0.7590*
(4.0074)
-0.2079*
(-5.2155)
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Model III
(1, 0, 0, 0, 1, 1, 0)
-0.1174**
(-2.1043)
-0.0277
(-1.0881)
0.0093
(0.9732)
-0.0047
(-0.0707)
0.1220*
(2.7715)
0.7413*
(3.8414)
-0.2074*
(-5.1653)

R-squared
0.7591
0.7864
0.7842
Adjusted R-squared
0.6788
0.7152
0.7123
F-statistics
10.6349
14.2014
14.0217
DW-statistics
1.3784
1.4301
1.5628
Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively.
Continued……

Dependent variable: Δ headcount ratio (dHC)
Explanatory variables
Model IV
(1, 0, 0, 1, 1, 0)
Δ Major crops growth
-0.0435
(-1.3241)
Δ Minor crops growth
-0.0291
(-0.4710)
Δ livestock growth
-

Model V
(1, 0, 0, 1, 1, 0)
-

-0.1277**
(-2.3342)
Δ Fisheries growth
-0.0217
(-0.8786)
Δ Forestry growth
Δ Rate of inflation
-0.8705
0.0081
(-0.0121)
(0.1247)
Δ Trade openness
0.1575*
0.1169*
(3.3414)
(2.6766)
Δ Rate of unemployment
0.7784*
0.7300*
(3.8402)
(3.7934)
Error correction term (ecm)
-0.1839*
-0.2006*
(-4.4677)
(-5.0780)
R-squared
0.7458
0.7766
Adjusted R-squared
0.6732
0.7128
F-statistics
13.6943
16.2314
DW-statistics
1.1699
1.3973
Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively.
As the study has decomposed poverty into its rural and urban distribution, table 6.12 shows the
long run estimates of agricultural sub-sectors and rural poverty headcount. Five models have
been estimated to show the impact of these sub-sectors on rural poverty in the long run. Model I
shows that major crops growth and minor crops growth have been negatively but insignificantly
related to rural poverty, however, the livestock growth and fisheries have been negatively and
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significantly correlated with rural poverty headcount. These results are somewhat different from
the results of model I (Table 6.10) where fisheries growth has been negatively but insignificantly
related to total poverty. This implies that fisheries growth affects the rural poverty but not the
overall poverty significantly. Rate of inflation has positive but insignificant relation with rural
poverty; however, rate of unemployment has positive and significant impact on rural headcount.
Trade openness has been negatively but insignificantly correlated with rural poverty. The results
from model II indicate that major crops growth and minor crops growth have negative but
insignificant association with rural headcount; however, livestock growth and trade openness
have negative and significant relation with rural headcount. Rate of inflation and rate of
unemployment have been positively and significantly correlated with rural poverty. According to
the results of model III, livestock growth and fisheries growth have negative and significant
relation with rural poverty headcount. Forestry growth rate of unemployment have been
positively and significantly associated with rural headcount. Rate of inflation has positive but
insignificant relation with rural headcount while trade openness has negative but insignificant
relationship with rural poverty. In model IV, major crops growth and minor crops growth have
negative but insignificant association with rural poverty while trade openness has negative and
significant impact on rural headcount. Rate of inflation and rate of unemployment have been
positively and significantly correlated with rural poverty. The results described in model V
indicate that livestock growth, fisheries growth and trade openness have negative and significant
relationship with rural poverty. Rate of inflation has positive but insignificant impact on rural
poverty and rate of unemployment has positive and significant impact on rural poverty
headcount in the long run.
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By summarizing the results of these five models of long run, it can be concluded that major crops
growth, minor crops growth and fisheries growth have negative but insignificant relationship
with rural poverty in all models while the growth of livestock and trade openness have negative
and significant correlation with rural poverty in the long run. Forestry growth has positive but
insignificant relation with rural poverty. Rate of inflation has positive and significant relation
with rural poverty in four models but in model I, it has positive but insignificant association with
rural poverty. Rate of unemployment has positive and significant correlation with rural poverty
in the long run.
Table 6.12 Long-Run Estimates of decomposed Agricultural Growth and Rural Poverty
Dependent variable: rural headcount ratio (RHC)
Explanatory variables
Model I
Model II
(0, 1, 0,0,0,0, 0, 1)
(0,0,0,1,0, 1, 1)
Constant
30.1284*
29.0002*
(5.0598)
(5.6199)
Major crops growth
-0.0494
-0.1285
(-0.2466)
(-0.7298)
Minor crops growth
-0.0761
-0.1765
(-0.2000)
(-0.5408)
livestock growth
-0.7825**
-0.6492**
(-2.2117)
(-2.1258)
Fisheries growth
-0.2701***
(-1.6106)
Forestry growth
-

Model III
(0, 1, 0,0,1,0, 1)
27.1276*
(6.0133)
-

-0.6941*
(-2.6276)
-0.5885*
(-3.3436)
0.0923***
(1.9671)
Rate of inflation
0.1612
0.7179**
0.2288
(0.3996)
(2.1299)
(0.8018)
Trade openness
-0.5207
-0.7699**
-0.3503
(-1.4625)
(-2.3982)
(-1.3228)
Rate of unemployment
3.3121**
3.8452*
2.8087*
(2.3057)
(2.9587)
(2.8182)
Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively. Continued…….
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Dependent variable: rural headcount ratio (RHC)
Explanatory variables
Model IV
(0, 1, 0, 0, 1,1)
Constant
27.4492*
(4.4870)
Major crops growth
-0.1565
(-0.7416)
Minor crops growth
-0.1999
(-0.5126)
livestock growth
-

Model V
(0,1,0,1,0, 1)
30.0466*
(6.3472)
-

-0.7935*
(-2.7305)
Fisheries growth
-0.4435*
(-2.6596)
Forestry growth
Rate of inflation
0.7804***
0.2133
(1.9461)
(0.6757)
Trade openness
-0.9483*
-0.4897***
(-2.4239)
(-1.6879)
Rate of unemployment
4.4314*
3.1721*
(2.7549)
(2.8320)
Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively.
The short run estimates of the above five models have been presented in table 6.13.
The results of model I indicate that major crops growth and minor crops growth have negative
but insignificant impact on rural poverty headcount in the short run. Livestock growth and
fisheries growth have been negatively and significantly associated with rural poverty headcount.
Rate of inflation has positive but insignificant impact while trade openness and rate of
unemployment have positive and significant impact on rural headcount in the short run. The
value of error correction term indicates 16 per cent speed of adjustment of the model towards
equilibrium. In model II, major crops growth and minor crops growth have negative but
insignificant impact on rural poverty livestock growth has been negatively and significantly
correlated with rural poverty headcount in the short run. These results are consistent with model
I. Rate of inflation has positive but insignificant impact on rural headcount while trade openness
and rate of unemployment have positive and significant correlation with rural headcount. The
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error correction term shows 16 per cent speed of convergence of the model towards equilibrium.
The short run estimates of model III show that livestock growth and fisheries growth has been
negatively and significantly associated with rural headcount. Forestry growth, trade openness
and rate of unemployment have been positively and significantly correlated with rural poverty.
Rate of inflation has positive but insignificant impact on rural poverty. The error correction term
shows 18 per cent speed of convergence of the model. Model IV represents that major crops
growth, minor crops growth and rate of inflation have been negatively but insignificantly
correlated with rural poverty headcount. Trade openness and rate of unemployment have positive
and significant impact on rural poverty in short run. The value of error correction term represents
16 per cent speed of adjustment of the model towards equilibrium. In model V, the results
indicate that growth of livestock has negative and significant correlation with rural poverty
headcount in the short run. Fisheries growth has negative but insignificant impact on rural
poverty. Trade openness and rate of unemployment have been positively and significantly
associated with rural poverty, however, rate of inflation has positive but insignificant relation
with rural poverty. The error correction term shows 17 per cent speed of adjustment of the model
towards equilibrium.
By summing up the results of these five models in the short run, it can be concluded that the
growth of major crops, minor crops and fisheries has negative but insignificant association with
rural poverty in the short run. This result is consistent with the long run results. The growth of
livestock has been negatively and significantly correlated with rural poverty in the short run.
Growth of forestry has positive but insignificant relation with rural poverty. Rate of inflation has
mixed correlation with rural poverty headcount in the short run. In models I, II and V, rate of
inflation has been positively but insignificantly associated with rural poverty and in models III
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and IV, it has negative but insignificant relation with rural poverty. Trade openness and rate of
unemployment have positive and significant correlation with rural poverty headcount in the short
run.
Table 6.13 Short-Run Estimates of decomposed Agricultural Growth and Rural poverty
Dependent variable: Δ rural headcount ratio (dRHC)
Explanatory variables
Model I
Model II
(1, 0, 0, 0, 0, 0, 1, 0) (0,0, 1, 0,1,1,0)
Δ Major crops growth
-0.0079
-0.0237
(-0.2471)
(-0.7324)
Δ Minor crops growth
-0.0122
-0.0326
(-0.1987)
(-0.5326)
Δ livestock growth
-0.1263**
-0.1201**
(-2.1773)
(-2.0908)
Δ Fisheries growth
-0.0436***
(-1.7263)
Δ Forestry growth
-

Model III
(1,0,0,1,0,1,0)
-

-0.1307*
(-2.5505)
-0.0451**
(-1.9305)
0.0173**
(1.9990)
Δ Rate of inflation
0.0260
0.0045
0.0430
(0.3889)
(0.0639)
(0.7727)
Δ Trade openness
0.1421*
0.1438*
0.1660*
(2.9421)
(3.0065)
(4.0104)
Δ Rate of
0.5348*
0.7115*
0.5288*
unemployment
(2.7842)
(3.5441)
(3.2418)
Error correction term
-0.1614*
-0.1850*
-0.1883*
(ecm)
(-4.2964)
(-4.6934)
(-5.5971)
R-squared
0.7507
0.7555
0.8117
Adjusted R-squared
0.6676
0.6740
0.7489
F-statistics
10.1651
11.9214
16.6290
DW-statistics
1.2579
1.2899
1.4816
Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively.
Continued…..
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Dependent variable: Δ rural headcount ratio (dRHC)
Explanatory variables
Model IV
Model V
(1,0,0,1,1,0)
(1,0,1,0,1,0)
Δ Major crops growth
-0.0256
(-0.7453)
Δ Minor crops growth
-0.0327
(-0.5040)
Δ livestock growth
-0.1423*
(-2.6568)
Δ Fisheries growth
-0.0323
(-1.3653)
Δ Forestry growth
Δ Rate of inflation
-0.0041
0.0382
(-0.0551)
(0.6528)
Δ Trade openness
0.1671*
0.1497*
(3.3958)
(3.5067)
Δ Rate of unemployment
0.7252*
0.5689*
(3.4145)
(3.3401)
Error correction term
-0.1636*
-0.1793*
(ecm)
(-4.0606)
(-5.1128)
R-squared
0.7159
0.7838
Adjusted R-squared
0.6348
0.7221
F-statistics
11.7633
16.9236
DW-statistics
1.0808
1.1804
Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively.
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Table: 6.14 Long-Run Estimates of decomposed Agricultural Growth and Urban Poverty
Dependent variable: urban headcount ratio (UHC)
Explanatory variables
Model I
(0, 1, 0, 0, 0, 0, 0, 1)
Constant
11.2864*
(2.4516)
Major crops growth
-0.1090
(-0.7741)
Minor crops growth
0.0163
(0.0612)
livestock growth
-0.4826**
(-2.0073)
Fisheries growth
-0.1753
(-1.5085)
Forestry growth
-

Model II
(0, 0, 0, 1, 0, 0, 1)
11.2833*
(2.4146)
-0.1240
(-0.8659)
-0.0231
(-0.0859)
-0.4691**
(-1.9250)
-

Model III
(0, 1, 0, 1, 0, 0, 1)
10.3985*
(2.6560)
-

-0.4572**
(-2.2333)
-0.3667*
(-2.7030)
0.0497
(1.3717)
Rate of inflation
0.0955
0.2731
0.1682
(0.3336)
(1.0604)
(0.7422)
Trade openness
-0.2768
-0.3686
-0.1853
(-1.1177)
(-1.4637)
(-0.8856)
Rate of unemployment
3.8166*
3.9402*
3.3822*
(3.0481)
(3.0584)
(3.4829)
Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively.
Continued…..
Dependent variable: urban headcount ratio (UHC)
Explanatory variables
Model IV
(1, 1, 1, 0, 0, 1)
Constant
10.8285**
(2.1140)
Major crops growth
-0.6501**
(-2.0272)
Minor crops growth
-0.1434
(-0.4773)
livestock growth
Fisheries growth

-

Forestry growth
Rate of inflation

0.3739
(1.2734)
-0.5847***
(-1.8386)
5.1932*
(3.0241)

Trade openness
Rate of unemployment
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Model V
(0, 1, 0, 1, 0, 1)
11.7119*
(3.0337)
-0.5048**
(-2.3909)
-0.2867**
(-2.3327)
0.1598
(0.6752)
-0.2584
(-1.2003)
3.6075*
(3.5049)

Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively.
The long run estimates of decomposed agriculture sector and urban poverty headcount have been
presented in table 6.14. Five models have been estimated. The results of model I indicate that
major crops growth and fisheries growth have been negatively but insignificantly associated with
urban poverty headcount in the long run while the growth of minor crops has positive but
insignificant relation with urban poverty. Growth of livestock has negative and significant
correlation with urban poverty. Rate of inflation has positive but insignificant impact on urban
poverty. Trade openness has negative but insignificant relation with urban poverty headcount in
the long run. The rate of unemployment has positive and significant association with urban
poverty. According to the results of model II, major crops growth and minor crops growth have
been negatively but insignificantly correlated with urban poverty. Livestock growth has negative
and significant impact on urban poverty. Rate of inflation has been positively but insignificantly
related to urban poverty. Trade openness has negative but insignificant correlation with urban
poverty while rate of unemployment has positive and significant relation with urban poverty
headcount in the long run. The results of model III show that livestock growth and fisheries
growth has negative and significant association with urban poverty. Forestry growth and rate of
inflation have been positively but insignificantly correlated with urban poverty. Trade openness
has negative but insignificant relation with urban poverty while rate of unemployment has
positive and significant impact on urban poverty in the long run. It is obvious from the results of
model IV that major crops growth and trade openness have been negatively and significantly
correlated with urban poverty in the long run. Minor crops growth has negative but insignificant
impact on urban poverty while rate of inflation has positive but insignificant relation. Rate of
unemployment has positive and significant association with urban poverty headcount in the long
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run. It is indicated from the results in model V that livestock growth and fisheries growth have
been negatively and significantly related to urban poverty while rate of inflation has positive but
insignificant relation with urban poverty. Trade openness has negative but insignificant
correlation with urban poverty while rate of unemployment has positive and significant relation
with urban poverty in the long run.
By summarizing the results of these five models, it can be concluded that major crops growth has
negative but insignificant relation with urban poverty except model IV in which it has negative
and significant correlation with urban poverty in the long run. Minor crops growth has negative
but insignificant relation with urban poverty except model I where it has positive but
insignificant impact on urban poverty. Livestock growth has negative and significant association
with urban poverty. Fisheries growth has negative and significant impact on urban poverty
except model I where it has negative but insignificant relation with urban poverty. Forestry
growth and rate of inflation have been positively but insignificantly correlated with urban
poverty. Trade openness has negative but insignificant impact on urban poverty except model IV
where it has negative and significant correlation with urban poverty. The rate of unemployment
has positive and significant association with urban poverty headcount in the long run.
Table: 6.15 Short-Run Estimates of decomposed Agricultural Growth and Urban Poverty
Dependent variable: Δ urban headcount ratio (dUHC)
Explanatory variables
Model I
Model II
(1,0,0,0,0,0,1,0)
(0, 0, 1, 0,0,1,0)
Δ Major crops growth
-0.0115
-0.0132
(-0.7842)
(-0.8810)
Δ Minor crops growth
0.0017
-0.0024
(0.0614)
(-0.0857)
Δ livestock growth
-0.0508**
-0.0500***
(-1.9021)
(-1.8219)
Δ Fisheries growth
-0.0184***
(-1.6097)
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Model III
(1,0,1,0,0,1,0)
-0.0531**
(-2.1104)
-0.0183***
(-1.6153)

Δ Forestry growth

-

-

0.0057
(1.3767)
Δ Rate of inflation
0.0100
0.0291
0.0195
(0.3257)
(0.9939)
(0.7135)
Δ Trade openness
0.0666*
0.0674*
0.0728*
(3.0614)
(3.0140)
(3.6391)
Δ Rate of unemployment
0.4023*
0.4207*
0.3930*
(4.5463)
(4.6632)
(4.9260)
Error correction term
-0.1054*
-0.1067*
-0.1162*
(ecm)
(-4.7870)
(-4.7197)
(-5.6266)
R-squared
0.8387
0.8233
0.8613
Adjusted R-squared
0.7850
0.7728
0.8150
F-statistics
17.5594
18.6385
23.9522
DW-statistics
1.2768
1.0314
1.4475
Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively.
Continued…..

Dependent variable: Δ urban headcount ratio (dUHC)
Explanatory variables
Model IV
Model V
(1,1,0,0,1,1)
(1,0,1,0,1,0)
Δ Major crops growth
-0.0278***
(-1.7262)
Δ Minor crops growth
-0.0133
(-0.4707)
Δ livestock growth
-0.0571**
(-2.2483)
Δ Fisheries growth
-0.0141
(-1.2706)
Δ Forestry growth
Δ Rate of inflation
0.0348
0.0180
(1.1954)
(0.6505)
Δ Trade openness
0.0600*
0.0671*
(2.5643)
(3.3743)
Δ Rate of
0.1279
0.4082*
unemployment
(0.7754)
(5.0847)
Error correction term
-0.0930*
-0.1131*
(ecm)
(-4.4756)
(-5.4246)
R-squared
0.8405
0.8515
Adjusted R-squared
0.7874
0.8091
F-statistics
23.7235
26.7723
DW-statistics
0.8448
1.2176
Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively.
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The short run estimates of five models of decomposed agriculture sector and urban poverty has
been presented in table 6.15. The results presented in model I indicate that major crops growth
has negative but insignificant impact on urban poverty in the short run. Minor crops growth and
rate of inflation have positive but insignificant relation with urban poverty. Livestock growth and
fisheries growth have been negatively and significantly associated with urban poverty in the
short run. Trade openness and rate of unemployment have positive and significant correlation
with urban poverty. The error correction term shows 10 per cent speed of adjustment of the
model towards equilibrium. In model II, major crops growth and minor crops growth have
negative but insignificant impact on urban poverty in the short run. Livestock growth has
negative and significant relation with urban poverty. Rate of inflation has positive but
insignificant relation. Trade openness and rate of unemployment have positive and significant
correlation with urban poverty headcount. The error correction term represents 10 per cent speed
of convergence of the model towards equilibrium. According to the results of model III,
livestock growth and fisheries growth have been negatively and significantly associated with
urban poverty in the short run. Forestry growth and rate of inflation have positive but
insignificant relation with urban poverty. Trade openness and rate of unemployment have
positive and significant correlation with urban poverty. The error correction term shows 11 per
cent speed of adjustment of the model towards equilibrium. The results shown in model IV
indicate that major crops growth has negative and significant impact on urban poverty while
minor crops growth has negative but insignificant impact on urban poverty in the short run. Rate
of inflation and rate of unemployment have been positively but insignificantly associated with
urban poverty and trade openness has positive and significant relation with urban poverty. Error
correction term shows 9 per cent speed of adjustment of the model. It is indicated from the
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results of model V that livestock growth has negative and significant impact on urban poverty.
Fisheries growth has negative but insignificant relation with urban poverty. Rate of inflation has
positive but insignificant impact on urban poverty while trade openness and rate of
unemployment have positive and significant correlation with urban poverty headcount in the
short run. The error correction term shows 11 per cent speed of adjustment of the model.
These five models of short run may be summarized as follows. Major crops growth has negative
but insignificant relation with poverty except model IV where it has negative and significant
correlation with urban poverty. The minor crops growth has negative but insignificant impact on
poverty except model I. livestock and fisheries growth have negative and significant relation
with urban poverty except model V( in case of fisheries). Forestry growth and rate of inflation
have been positively but insignificantly associated with urban poverty in the short run. Trade
openness and rate of unemployment have positive and significant impact on urban poverty
except model IV (in case of rate of unemployment).
Major crops, minor crops, livestock, fisheries and forestry are the sub-sectors of agricultural
sector. Major crops, especially food crops such as wheat, maize and rice may contribute to the
incomes of the rural poor. These crops may provide raw materials for processing industries. The
starch and flour are being extensively used in feed and food industries and these industries
demand products which are derived from a wide range of crops and their by-products.
Furthermore, the growth of major and minor crops, especially food crops, may cause the decline
in food prices and may bring immediate increase in the incomes of the poor because poor are
mostly net purchasers of food and spend more than 80 per cent of their income (Mellor, 1976,
1999) on food items.
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Although most of the poor reside in rural areas but they all are not necessarily engaged in
farming. If some of them are involved in farming, their production is often small which does not
meet the cost of production. This may not have significant impacts on poverty reduction.
Furthermore, if the increased production brings up the prices of agricultural products due to the
increased prices of inputs, poor may hurt instead of getting out of poverty. The incomes of the
rural poor may be limited if the output increase is due to technical innovation because poor may
not be able to adopt new technology. They usually do not have access and knowledge to the
adoption of new technology. Further, small farmers may not have access to inputs and credit
facilities. Another source through which rural poor may generate incomes is provision of labour
services. While how much labour will be engaged in farming depends on the technology used in
production of agricultural products.
The contribution of livestock sector to agricultural growth and poverty reduction is diversified.
Livestock sector may provide a number of food and non-food products. Growth of livestock
sector may enhance the growth of overall economy by directly increasing the income of the
households who are engaged in livestock production and also through indirect multiplier linkages
along expenditure and supply chains. Through these chains, the production, income and
consumption multipliers will work by increasing output, employment and income levels
throughout the economy. Livestock product processing is relatively labor-intensive and may
increase employment opportunities for the poor households and the labor is the mostly
endowment of the rural poor household. This employment generation may push rural poor out of
poverty. However, on the other hand, if the objective of the livestock sector is to increase the
production of milk and meat, the poverty reduction purpose may be neglected because the
production increasing policies may not necessarily decrease poverty.
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Forests and trees provide soil nutrients and animal fodder for crops and livestock. Forests and
trees also protect the soil against erosion, pollinate crops, maintain water supply and regulate
weeds and pests. Rural poor may derive their source of income from forest based microenterprises, such as fuel-wood sales, small scale sawmilling, handicrafts, charcoal making and
commercial hunting. These forest based activities may generate income for the poor who are
engaged in these activities and, thus, help in reducing poverty.
6.7. Conclusion
Empirical evidence on the effects of economic growth on poverty (total, rural and urban),
agricultural growth on poverty (total, rural and urban), and decomposed sectors of agricultural
growth on poverty (total, rural and urban) has been provided in the chapter. The results indicate
that GDP growth has negative and significant impact on total, rural and urban poverty in the long
run. Rate of inflation has positive and significant relation with total, rural and urban poverty in
the long run. Trade openness has negative and significant association with total, rural and urban
poverty in the long run. Rate of unemployment has positive and significant correlation with total,
rural and urban poverty in the long run. The study decomposes GDP growth into its three major
sub-sectors and estimates the impact of these sectors on total, rural and urban poverty.
Agricultural growth has negative and significant effect on total poverty in the long run; however,
it has negative but insignificant impact on rural and urban poverty in the long run. But when its
effect is checked separately then it yields negative and significant impact on rural and urban
poverty in the long run. Industrial growth has negative and significant impact on total, rural and
urban poverty in the long run. Services growth has been negatively but insignificantly correlated
with total, rural and urban poverty. When agricultural sector is decomposed into its sub-sectors,
it can be concluded that major crops growth and minor crops growth have negative but
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insignificant relationship with total, rural and urban poverty in the long run. However, in a
model, it has also been found that major crops growth has negative and significant relation with
urban poverty. Similarly, it has also been found in a model that minor crops growth has positive
but insignificant relation with urban poverty in the long run. Livestock growth has been
negatively and significantly associated with total, rural and urban poverty in the long run.
Fisheries growth has negative but insignificant impact on total and urban poverty, but negative
and significant impact on rural poverty in the long run. Forestry growth has positive but
insignificant on total and urban poverty, and positive and significant impact on rural poverty in
the long run.
The results from the short run analysis have also been presented in the chapter. GDP growth has
negative and significant impact on poverty (total, rural and urban) in the short run. This result is
consistent with the long run result. The same has been proved by Dollar and kraay (2002). Trade
openness and rate of inflation are positively and significantly correlated with total, rural and
urban poverty in the short run. However, rate of unemployment has positive and significant
relationship in case of total headcount ratio; however, it has positive but insignificant
relationship in case of rural as well urban headcount in the short run. The value of the coefficient
of error correction term tells about the speed of adjustment of model towards equilibrium. The
results in table 6.5 show that model I (total headcount) has 14 per cent annual speed of
adjustment towards equilibrium. Model II (rural headcount) and model III (urban headcount)
have 12 per cent and 08 per cent annual speed of adjustment towards equilibrium respectively.
The sectoral growth results of short run show that agricultural growth has negative and
significant impact on total headcount and negative but insignificant impact on rural headcount as
well as urban headcount. Industrial growth and services growth have negative but insignificant
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relation with total, rural and urban headcount as shown in model one, two and three of table 6.7.
Rate of inflation has positive relation with total, rural and urban headcounts but the relationship
is significant only in case of total headcount. Trade openness and rate of unemployment have
positive and significant correlation with total, rural and urban headcount. The values of error
correction term show that the model of total headcount has 14 per cent speed of adjustment
towards equilibrium while models of rural headcount and urban headcount have 12 per cent and
9 per cent speed of convergence towards equilibrium respectively.

139

Chapter 7

Industrial Growth and Poverty Reduction in Pakistan:
A Time Series Analysis
7.1. Introduction:
The results from the effects of growth, agricultural growth and sub-sectors of agricultural sector
on total, rural, and urban poverty have been presented and discussed in the previous chapter.
Since growth has been decomposed into its three major sub-sectors and to analyze the impact of
all the three sectors along with their decomposed sub-sectors on total, rural, and urban poverty is
the main focus of the study, the impact of the industrial sector on total, rural and urban poverty
has been presented in the next section of the present chapter. Furthermore, the industrial sector
has been decomposed into its sub-sectors to analyze the impact of these sub-sectors on total,
rural and urban poverty. The final section concludes. It should be noted that terms total poverty
and poverty have been used alternatively.
7.2. Bounds Test for Co-integration

As discussed in the previous chapter, it is necessary to ensure that the order of integration of each
variable must be I (0) or I (1) and none of the variable should be of the integration order I (2).
The results of bounds test have been shown in tables 7.1, 7.2 and 7.3. In table 7.1, the dependent
variable is total poverty headcount while in tables 7.2 and 7.3; rural poverty headcount and urban
poverty headcount have been used as dependent variables respectively. The independent
variables used for estimation are industrial growth and growth of industrial sub-sectors. There
are seven equations in each table for estimation purpose. The results of the bounds test show that
F values of all the concerned variables are outside the upper band and that there exists the long
run relationship among the concerned variables.
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Table 7.1: Results of Bounds Test for Co-integration (HC)

Equation

F-Statistics

Critical Value

Conclusion

4.5493 (95%)
3.8658 (90%)
4.3270 (95%)
3.7057 (90%)

Co-integration

4.2661 (95%)
3.6083 (90%)

Co-integration

4.3270 (95%)
3.7057 (90%)

Co-integration

4.2661 (95%)
3.6083 (90%)

Co-integration

4.2661 (95%)
3.6083 (90%)

Co-integration

4.2661 (95%)
3.6083 (90%)

Co-integration

HC/INDG, INF,
14.3283
TR, UE
HC/MING,
11.4532
MNFCTG, INF,
TR, UE
HC/MING,
12.0199
LSCLG, SSCLG,
INF, TR, UE
HC/MNFCTG,
11.7844
CONSTG, INF, TR,
UE
HC/LSCLG,
12.3067
SSCLG, CONSTG,
INF, TR, UE
HC/LSCLG,
12.1923
SSCLG, ELCGSG,
INF, TR, UE
HC/MING,
9.8009
MNFCTG,
CONSTG, INF,
TR, UE
Note: source Author‟s calculation.

Co-integration

Table 7.2: Results of Bounds Test for Co-integration (RHC)
Equation
RHC/INDG, INF,
TR, UE

F-Statistics

Critical Value

Conclusion

14.1177

4.5493 (95%)

Co-integration

3.8658 (90%)
RHC/MING,
MNFCTG, INF,
TR, UE

11.4434

RHC/MING,
LSCLG, SSCLG,

10.5826

4.3270 (95%)

Co-integration

3.7057 (90%)
4.2661 (95%)
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Co-integration

3.6083 (90%)

INF, TR, UE
RHC/MNFCTG,
CONSTG, INF, TR,
UE

11.5429

RHC/LSCLG,
SSCLG, CONSTG,
INF, TR, UE

10.7750

RHC/LSCLG,
SSCLG, ELCGSG,
INF, TR, UE

11.0020

4.3270 (95%)

Co-integration

3.7057 (90%)
4.2661 (95%)

Co-integration

3.6083 (90%)
4.2661 (95%)

Co-integration

3.6083 (90%)

9.5559
RHC/MING,
MNFCTG,
CONSTG, INF,
TR, UE
Note: source Author‟s calculation.

4.2661 (95%)

Co-integration

3.6083 (90%)

Table 7.3: Results of Bounds Test for Co-integration (UHC)
Equation
UHC/INDG, INF,
TR, UE

F-Statistics

Critical Value

Conclusion

33.0036

4.5493 (95%)

Co-integration

3.8658 (90%)
UHC/MING,
MNFCTG, INF,
TR, UE

25.5346

UHC/MING,
LSCLG, SSCLG,
INF, TR, UE

21.8268

UHC/MNFCTG,
CONSTG, INF, TR,
UE

25.9789

UHC/LSCLG,
SSCLG, CONSTG,
INF, TR, UE

21.9696

4.3270 (95%)

Co-integration

3.7057 (90%)
4.2661 (95%)

Co-integration

3.6083 (90%)
4.3270 (95%)

Co-integration

3.7057 (90%)
4.2661 (95%)
3.6083 (90%)
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Co-integration

UHC/LSCLG,
SSCLG, ELCGSG,
INF, TR, UE

21.8429

4.2661 (95%)

Co-integration

3.6083 (90%)

20.9828
UHC/MING,
MNFCTG,
CONSTG, INF,
TR, UE
Note: source Author‟s calculation.

4.2661 (95%)

Co-integration

3.6083 (90%)

7.3. Industrial Growth and Poverty:

Table 7.4 Long run coefficients of Industrial Growth and Poverty

Explanatory
Variables

Constant
Industrial Growth
Rate of Inflation
Trade Openness
Rate of
Unemployment

Model I
(0, 1, 1, 0, 1)
Dependent
Variable: HC

Model II
(0, 1, 1, 0,1)

Model III
(1, 1, 1, 0, 1)

Dependent
Variable: RHC

Dependent
Variable: UHC

49.4167*

49.6024*

23.5269*

(6.1100)

(5.2072)

(4.8158)

-2.3629*

-2.8236*

-1.9029*

(-3.3014)

(-3.0964)

(-3.7187)

0.5732**

0.3678

0.3688

(1.8797)

(0.9845)

(1.5586)

-0.9973*

-0.8121**

-0.6350*

(-3.0484)

(-2.2028)

(-2.4726)

2.8433*

2.9093**

4.6716*

(2.4412)

(2.1277)

(3.6644)

Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively.

To check the impact of industrial growth on total, rural and urban poverty in the long run, the
ARDL procedure has been adopted and the results have been presented in table 7.4. Three
models have been estimated to check the impact of industrial growth on total, rural and urban
poverty. The results in model I indicate that industrial growth has negative and significant
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relation with total poverty headcount. Rate of inflation and rate of unemployment have been
positively and significantly associated with poverty. Trade openness has negative and significant
impact on poverty in the long run. In model II, the results show that industrial growth has
negative and significant correlation with rural poverty. Rate of inflation has positive but
insignificant relation. Trade openness has been negatively and significantly correlated with rural
poverty and rate of unemployment has positive and significant relation with rural poverty in the
long run. According to the results of model III, industrial growth and trade openness have been
negatively and significantly correlated with urban poverty in the long run. The results are
consistent with Hasan and Quibria (2004). Rate of inflation has positive but insignificant impact
on urban poverty while rate of unemployment has positive and significant relation with urban
poverty in the long run. It can be concluded from the results of all three models that industrial
growth has negative and significant impact on total, rural and urban poverty.
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Table 7.5 Short run Estimates of Industrial Growth and Poverty

Explanatory
Variables

ΔIndustrial Growth
ΔRate of Inflation
ΔTrade Openness

Model I
(1, 1, 0, 1, 0)
Dependent
Variable: HC

Model II
(1, 1, 0, 1, 0)

Model III
(1, 1, 0, 1, 1)

Dependent
Variable: RHC

Dependent
Variable: UHC

-0.0749

-0.1470**

-0.0770*

(-1.1572)

(-2.1484)

(-2.6690)

0.0844***

0.0472

0.0324

(1.7461)

(0.9292)

(1.4629)

0.1790*

0.2061*

0.0741*

(4.8482)

(5.2849)

(4.1444)

ΔRate of
Unemployment

0.4187*

0.3739**

0.1082

(2.8074)

(2.3737)

(0.9008)

Error correction
Term (ecm)

-0.1472*
(-4.9521)

-0.1285*

-0.0880*

(-4.3947)

(-5.5936)

R-squared

0.8437

0.8216

0.9043

Adjusted R-squared

0.8060

0.7786

0.8770

F-statistics

31.3301

26.7241

52.9347

DW-statistics

1.2549

1.2697

1.4774

Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively.
The short run results of industrial growth and poverty (total, rural and urban) have been
presented in table 7.5. The results in model I show that industrial growth has negative but
insignificant impact on poverty in the short run. Rate of inflation, trade openness and rate of
unemployment have been positively and significantly correlated with poverty. The error
correction term shows 14 percent speed of adjustment of the model towards equilibrium. Results
presented in model II show that industrial growth has negative and significant relation with rural
poverty in the short run. Rate of inflation has positive but insignificant impact on rural poverty
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while trade openness and rate of unemployment have been positively and significantly associated
with rural poverty. The value of error correction term indicates 12 per cent speed of adjustment
of the model towards equilibrium. In model III, the results indicate that industrial growth has
negative and significant impact on urban poverty in the short run. Rate of inflation and rate of
unemployment have been positively but insignificantly correlated with urban poverty, however,
trade openness has positive and significant relation with urban poverty. The error correction term
shows 8 per cent speed of adjustment of the model. It can be concluded that industrial growth has
negative and significant correlation with rural and urban poverty but negative and insignificant
impact on total poverty headcount in the short run. The sensitivity analysis has also been
provided which examines the serial correlation, functional form, normality and heteroscedasticity
associated with the models. The stability test has also been established by employing the
cumulative sum of recursive residuals CUSUM and the cumulative sum of squares of recursive
residuals CUSUMsq (See Appendix B).
In a labor abundant agricultural economy, the employment opportunities for unskilled labor
heavily depend upon how labor intensive is growth outside agriculture. For economic growth and
poverty reduction, the industrial growth is often considered very crucial. However, pattern of
industrial growth matters much for poverty reduction which determines how the poor benefit
from the growth and how much they participate in the growth process. Usually, the poor possess
the only productive asset i-e unskilled labor. So, it is obvious that the industrial growth pattern
that absorbs the significant amount of unskilled labor will be more poverty reducing. While,
capital-intensive methods increase income inequality that results in adverse impacts on poverty
reduction. Geographical location of industrial units also has an impact on poverty and inequality.
As most industrial units are located in urban areas and require educated and skilled labor. There
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may be a hindrance for the rural poor to obtain employment in the industrial sector. Moreover,
the rural urban migration may be another problem which may restrain the participation of rural
poor in the industrial growth process and poverty alleviation. Promoting the agro-based
industries in the rural areas and small and medium enterprises (SME) may be more poverty
reducing and may allow the rural poor to enjoy the benefits from growth. To what extent the
industrial growth may play a role in reducing poverty depends upon the pattern of growth. If
unskilled workers are employed with a high proportion and domestic inputs and raw materials
are used in the industries, there may be positive effects on the incomes of the poor in such
industries. Creation of higher wage jobs in industrial sector may also be helpful in reducing
poverty. This is related to economic growth. When growth will occur in the economy, there will
be creation of new jobs which will help in poverty reduction. Job creation is related to the labor
demand by the firms. If the firms are using labor intensive technology and unskilled labor is
demanded by the firms, the poor may participate in the growth process and may enjoy the fruits
of growth. It is a common practice that most industries are usually situated in urban areas due to
infrastructure and other facilities and poor, especially rural poor, hardly get access to the jobs
created by these industries. In this regard, the agro-industries may be the source of employment
for the rural poor if these are situated near the rural areas. These agro-industries use the
agricultural inputs and raw materials. These industries may engage unskilled labor in the
production process. These industries produce consumer goods and food items which may
improve food security and provide cheaper food to the poor whose major portion of income is
being spent on food. In the agro-industrial sector, some value chains are created. In producing
final goods from raw material, these value chains involve different interlinked stages where large
number of unskilled and skilled labor is employed. These agro-industries encourage demand for
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the output of the domestic agricultural sector, processed food helps to improve food security, and
the range of basic consumer goods is increased. Thus, the value chains in the agro-industries may
play an important role in poverty reduction. The value added to agricultural products may help to
increase export earnings which in turn boost up growth and help reduce poverty. Agro-based
industry, which is an important non-farm rural sector, is considered as a key sector for poverty
reduction and mostly satisfies the following criteria that are considered essential for poverty
reduction. These criteria are based on the extensive involvement of the poor in the production
process and utilization of low cost inputs. Rural workers are widely employed in these industries
and the poor farmers supply their produced crops to these industries. Thus, agro-based industries
may contribute significantly in poverty reduction by enhanced involvement of the poor and fully
utilizing the cheaper input such as labor.
Industrial growth may adopt two different routes to reduce poverty. First, rapid sectoral growth
accelerates economic growth which has impacts on income, consumption and employment and
may improve the living standard of the poor. Through second route, industrial growth expands
intra-and inter-sectoral backward and forward linkages which may increase linkage-induced
income and employment generation as the industrial growth occurs.
Although industrial growth is often considered very important for economic growth and poverty
reduction however the pattern of industrialization decides the participation of poor workers in the
growth process. If the economic and industrial policies focus to enhance the returns of the poor
unskilled workers this may be poverty reducing. On the other hand, if the economic and
industrial policies are formed to promote the capital-intensive technologies and highly skilled
human capital, this may increase income inequality and the process of poverty reduction may be
slowed down. Furthermore, the most industrial enterprises are often located in urban areas due to
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better infrastructure, skilled labor force, larger marketing opportunities and technological spillovers. Thus, the rural poor may not enjoy the fruits of such growth as may be availed by the
urban poor. Industrial growth may reduce poverty but it has, more likely, unfavourable
distributional impacts which may reduce the poverty reducing impact of that growth.
7.4. Decomposition of Industrial Growth and Poverty:
After discussing the industrial sector and poverty, the study decomposes the industrial sector to
its sub-sectors to analyze the impact of individual sub-sectors on total, rural and urban poverty.
Mining, manufacturing, large-scale manufacturing, small-scale manufacturing, construction and
electricity and gas are different sub-sectors of the industrial sector.
Table 7.6 Long-Run Estimates of decomposed Industrial Growth and Poverty
Dependent variable: headcount ratio (HC)
Explanatory variables
Model I
(0, 1, 0, 1, 0, 1)
Constant
46.9327*
(5.4965)
Mining growth
-0.0106
(-0.0447)
Manufacturing growth
-1.8775*
(-2.7912)
Large-scale
manufacturing growth
Small-scale
manufacturing growth
Construction growth
Electricity and gas
growth
Rate of inflation
Trade openness
Rate of unemployment

Model II
(0, 1, 0, 1, 0, 0, 1)
44.3590*
(5.7433)
-0.0663
(-0.2907)
-1.5989*
(-3.1608)
0.3466
(0.7786)
-

Model III
(0, 1, 1, 0, 0, 1)
47.9216*
(5.3439)
-1.9396*
(-2.8212)
-

-

-

-0.1328
(-0.5785)
-

0.3218
(0.9126)
-1.1764*
(-2.9404)
4.3770*
(2.8896)

0.3933
(1.1979)
-1.3294*
(-3.2943)
4.8926*
(3.2462)

0.3076
(0.8486)
-1.1643*
(-2.8490)
4.2972*
(2.7776)

Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively.
Continued……
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Dependent variable: headcount ratio (HC)
Explanatory variables
Model IV
(0, 1, 1, 0, 0, 0, 1)
Constant
45.2542*
(5.5308)
Mining growth
-

Model V
(0, 1, 1, 0, 0, 0, 1)
43.4578*
(5.5215)
-

Manufacturing growth

-

-

Large-scale
manufacturing growth
Small-scale
manufacturing growth
Construction growth

-1.7024*
(-3.1456)
0.3471
(0.7850)
-0.1806
(-0.8170)
-

-1.6382*
(-3.1796)
0.3288
(0.7518)
-

Electricity and gas
growth
Rate of inflation
Trade openness
Rate of unemployment

0.0452
(0.3398)
0.3929
(1.1737)
-1.3475*
(-3.1912)
5.1086*
(3.0309)

0.3694
(1.0862)
-1.3107*
(-3.1693)
4.8225*
(3.1002)

Model VI
(0, 1, 0, 1, 0, 0, 1)
47.9988*
(5.1757)
-0.0121
(-0.0490)
-1.9311*
(-2.6852)
-0.1328
(-0.5685)
0.3090
(0.8353)
-1.1657*
(-2.7947)
4.2925*
(2.7226)

Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively

The industrial sector growth has been decomposed into its sub-sectors and six models have been
estimated to test the impact of these sub-sectors on poverty in the long run and short run. The
long run results of the six models have been presented in table 7.6. It is obvious from the results
of model I that mining growth has negative but insignificant relation with poverty (total poverty).
Manufacturing growth has negative and significant impact on poverty. Rate of inflation has
positive but insignificant impact on poverty. Trade openness has negative and significant relation
with poverty. Rate of unemployment has positive and significant correlation with poverty in the
long run. The results in model II indicate that mining growth has negative but insignificant
relation with poverty. Large-scale manufacturing growth has negative and significant correlation
with poverty while small-scale manufacturing growth and rate of inflation have positive but
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insignificant impact on poverty in the long run. Trade openness has negative and significant
impact on poverty; however, rate of unemployment has positive and significant relation with
poverty in the long run. It is indicated from the results of model III that manufacturing growth
and trade openness have been negatively and significantly associated with poverty in the long
run. Construction growth has negative but insignificant impact on poverty. Rate of inflation has
positive but insignificant relation with poverty. Rate of unemployment has positive and
significant correlation with poverty in the long run. It has been shown from the results of model
IV that large-scale manufacturing growth and trade openness have been negatively and
significantly correlated with poverty in the long run. Small-scale growth and rate of inflation
have positive but insignificant association with poverty. Construction growth has negative but
insignificant relation with poverty. Rate of unemployment has positive and significant relation
with poverty in the long run. According to the results of model V, large-scale manufacturing
growth and trade openness have been negatively and significantly correlated with poverty in the
long run. Small-scale manufacturing growth, electricity and gas growth and rate of inflation have
been positively but insignificantly associated with poverty headcount. Rate of unemployment has
positive and significant impact on poverty in the long run. The results from model VI indicate
that mining growth and construction growth have negative but insignificant correlation with
poverty in the long run. Manufacturing growth and trade openness have been negatively and
significantly associated with poverty. Rate of inflation has positive but insignificant relation with
poverty. Rate of unemployment has positive and significant correlation with poverty in the long
run.
It can be concluded from the results of these six models that mining growth and construction
growth have negative but insignificant relation with poverty. Manufacturing growth, large-scale
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manufacturing growth and trade openness have negative and significant correlation with poverty
in the long run. Small-scale manufacturing growth, electricity and gas growth and rate of
inflation have positive but insignificant relation with poverty. Rate of unemployment has
positive and significant impact on poverty in the long run.
Table 7.7 Short-Run Estimates of decomposed Industrial Growth and Poverty
Dependent variable: Δ headcount ratio (dHC)
Explanatory variables
Model I
(1, 0, 1, 0, 1, 0)
Δ Mining growth
-0.0014
(-0.0447)
Δ Manufacturing growth
-0.0792
(-1.3865)
Δ Large-scale manufacturing
growth
Δ Small-scale manufacturing
growth
Δ Construction growth
Δ Electricity and gas growth
Δ Rate of inflation
Δ Trade openness
Δ Rate of unemployment
Error correction term (ecm)

Model II
(1, 0, 1, 0, 0, 1, 0)
-0.0092
(-0.2898)
-0.0713***
(-1.7293)
0.0484
(0.7696)
-

0.0444
(0.8587)
0.1721*
(4.4964)
0.6047*
(3.9709)
-0.1381*
(-4.2992)
0.8268
0.7773
22.2802
1.1595

0.0549
(1.1143)
0.1674*
(4.6034)
0.6838*
(4.5170)
-0.1397*
(-4.5813)
0.8518
0.8024
22.1815
1.1629

Model III
(1, 1, 0, 0, 1, 0)
-0.0741
(-1.3269)
-0.0177
(-0.6036)
0.0411
(0.7976)
0.1767*
(4.5979)
0.5742*
(3.5983)
-0.1336*
(-4.0812)
0.8290
0.7801
22.6290
1.2219

R-squared
Adjusted R-squared
F-statistics
DW-statistics
Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively
Continued…..
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Dependent variable: Δ headcount ratio (dHC)
Explanatory variables
Model IV
(1, 1, 0, 0, 0, 1, 0)
Δ Mining growth
Δ Manufacturing growth
Δ Large-scale
manufacturing growth
Δ Small-scale
manufacturing growth
Δ Construction growth
Δ Electricity and gas
growth
Δ Rate of inflation
Δ Trade openness
Δ Rate of unemployment
Error correction term
(ecm)

Model V
(1, 1, 0, 0, 0, 1, 0)
-

-

-

-0.0672***
(-1.6408)
0.0461
(0.7815)
-0.0240
(-0.8689)
-

-0.0719***
(-1.7547)
0.0449
(0.7491)
0.0061
(0.3466)
0.0537
(1.0969)
0.1641*
(4.2598)
0.6985*
(4.4033)
-0.1367*
(-4.3911)
0.8520
0.8027
22.2162
1.1597

0.0491
(1.0107)
0.1746*
(4.8339)
0.6417*
(4.1040)
-0.1330*
(-4.3156)
0.8554
0.8072
22.8266
1.2610

Model VI
(1, 0, 1, 0, 0, 1, 0)
-0.0016
(-0.0490)
-0.0733
(-1.2512)
-0.0177
(-0.5932)
0.0413
(0.7847)
0.1764*
(4.4773)
0.5739*
(3.5291)
-0.1337*
(-4.0059)
0.8290
0.7720
18.7056
1.2190

R-squared
Adjusted R-squared
F-statistics
DW-statistics
Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively.

The short run estimates of decomposed industrial sector and total poverty have been presented in
table 7.7. The results from model I indicate that mining growth and manufacturing growth have
negative but insignificant relation with poverty in the short run. Rate of inflation has positive but
insignificant impact on poverty. Trade openness and rate of unemployment have been positively
and significantly correlated with poverty in the short run. Error correction term shows 13 per
cent speed of adjustment of the model towards equilibrium. It is depicted from model II that
mining growth has negative but insignificant impact on poverty. Large-scale manufacturing
growth has negative and significant relation with poverty. Small-scale manufacturing growth and
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rate of inflation have positive but insignificant impact on poverty in the short run. Trade
openness and rate of unemployment have positive and significant correlation with poverty in the
short run. The error correction term shows 13 per cent speed of convergence of the model
towards equilibrium. The results from model III indicate that manufacturing growth and
construction growth have negative but insignificant relation with poverty in the short run. Rate of
inflation has positive but insignificant impact on poverty. Trade openness and rate of
unemployment have positive and significant association with poverty in the short run. The error
correction term depicts 13 per cent speed of adjustment of the model towards equilibrium. The
results of model IV indicate that large-scale manufacturing growth has negative and significant
relation with poverty in the short run. Small-scale manufacturing growth and rate of inflation
have positive but insignificant impact on poverty. Construction growth has negative but
insignificant relation with poverty in the short run. Trade openness and rate of unemployment
have positive and significant correlation with poverty. The error correction term shows 13 per
cent speed of adjustment of the model towards equilibrium. According to the results from model
V, large-scale manufacturing growth has negative and significant impact on poverty. Small-scale
manufacturing growth, electricity and gas growth and rate of inflation have positive but
insignificant relation with poverty in the short run. Trade openness and rate of unemployment
have been positively and significantly correlated with poverty in the short run. The error
correction term shows 13 per cent speed of adjustment of the model towards equilibrium. The
results from model VI show that mining growth, manufacturing growth and construction growth
have negative but insignificant association with poverty in the short run. Rate of inflation has
positive but insignificant relation with poverty. Trade openness and rate of unemployment have
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positive and significant correlation with poverty in the short run. Error correction term represents
13 per cent speed of convergence of the model towards equilibrium.
It can be concluded from the results shown in these six models of short run that mining growth,
manufacturing growth and construction growth have been negatively but insignificantly
correlated with poverty in the short run. Large-scale manufacturing growth has negative and
significant relation with poverty. Small-scale manufacturing growth, electricity and gas growth,
and rate of inflation has been positively but insignificantly related to poverty in the short run.
Trade openness and rate of unemployment have positive and significant impact on poverty in the
short run. The error correction term shows 13 per cent speed of adjustment towards equilibrium
in all six models.

Table 7.8 Long-Run Estimates of decomposed Industrial Growth and Rural Poverty
Long-Run Estimates decomposed industrial sector
Dependent variable: rural headcount ratio (RHC)
Explanatory variables
Model I
(0, 1,1,0,0,1)
Constant
44.7184*
(4.7517)
Mining growth
0.0745
(0.2662)
Manufacturing growth
-2.2814*
(-2.7173)
Large-scale manufacturing
growth
Small-scale manufacturing
growth
Construction growth
Electricity and gas growth
Rate of inflation
Trade openness
Rate of unemployment

Model II
(0, 0, 1,1,0,0,1)
42.6345*
(4.6624)
0.0318
(0.1115)
-1.8331*
(-2.8159)
0.0681
(0.1219)
-

0.1319
(0.3097)
-0.9781**
(-2.2731)
4.6773*
(2.7039)

0.1847
(0.4382)
-1.1066*
(-2.4176)
5.1207*
(2.8302)

Model III
(0, 1,1,0,0,1)
49.7491*
(4.4922)
-2.5518*
(-2.6719)
-0.5639
(-1.5979)
0.0487
(0.1041)
-0.9311**
(-2.0391)
4.3708*
(2.4122)

Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively.
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Dependent variable: rural headcount ratio (RHC)
Explanatory variables
Model IV
(0, 1,1,0,0,0,1)
Constant
47.0955*
(4.4457)
Mining growth
Manufacturing growth
Large-scale manufacturing
growth
Small-scale manufacturing
growth
Construction growth
Electricity and gas growth
Rate of inflation
Trade openness
Rate of unemployment

Model V
(0, 1,1,0,0,0,1)
42.4633*
(4.5551)
-

-

-

-2.1426*
(-2.7829)
0.1844
(0.3250)
-0.6152***
(-1.7184)
-

-1.8265*
(-2.8391)
0.0977
(0.1823)
0.0246
(0.1524)
0.1935
(0.4593)
-1.1280*
(-2.4010)
5.2263*
(2.6449)

0.1004
(0.2192)
-1.0815**
(-2.2387)
4.9255*
(2.5842)

Model VI
(0, 1,1,0,0,0,1)
49.2321*
(4.3301)
0.0842
(0.2730)
-2.6141*
(-2.5726)
-0.5660
(-1.5684)
0.0377
(0.0785)
-0.9208**
(-1.9738)
4.4037**
(2.3676)

Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively.
The long run estimates of decomposed industrial sector and rural poverty has been given in table
7.8. The results from model I show that mining growth and rate of inflation have positive but
insignificant relation with rural poverty. Manufacturing growth and trade openness have negative
and significant correlation with rural poverty in the long run. Rate of unemployment has positive
and significant relation with rural poverty headcount in the long run. In model II, mining growth,
small-scale manufacturing growth and rate of inflation have been positively but insignificantly
correlated with rural poverty. Large-scale manufacturing growth and trade openness have
negative and significant relation with rural poverty. Rate of unemployment has positive and
significant impact on rural poverty in the long run. Model III indicates that manufacturing
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growth and trade openness have negative and significant association with rural poverty.
Construction growth has negative but insignificant impact on rural poverty in the long run. Rate
of inflation has positive but insignificant and rate of unemployment has positive and significant
impact on rural poverty in the long run. The results from model IV and V indicate that largescale manufacturing growth, construction growth and trade openness have been negatively and
significantly associated with rural poverty in the long run. Small-scale manufacturing growth,
electricity and gas growth and rate of inflation have positive but insignificant impact on rural
poverty in the long run. Rate of unemployment has positive and significant impact on rural
poverty. According to model VI, mining growth and rate of inflation have positive but
insignificant relation with rural poverty in the long run. Manufacturing growth and trade
openness have negative and significant correlation with rural poverty. Construction growth has
negative but insignificant impact on rural poverty. Rate of unemployment has positive and
significant impact on rural poverty.
It can be summarized from the results of these six models that mining growth, small-scale
manufacturing growth, electricity and gas growth, and rate of inflation have been positively but
insignificantly associated with rural poverty in the long run. Manufacturing growth, large-scale
manufacturing growth, construction growth and trade openness have been negatively and
significantly correlated with rural poverty in the long run. Rate of unemployment has positive
and significant relation with rural poverty in the long run.
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Table 7.9 Short-Run Estimates of decomposed Industrial Growth and Rural Poverty
Dependent variable: Δ rural headcount ratio (dRHC)
Explanatory variables
Model I
(1,1,0,0,1,0)
Δ Mining growth
0.0089
(0.2679)
Δ Manufacturing growth
-0.1192**
(-2.0420)
Δ Large-scale
manufacturing growth
Δ Small-scale
manufacturing growth
Δ Construction growth
Δ Electricity and gas
growth
Δ Rate of inflation
Δ Trade openness
Δ Rate of unemployment
Error correction term
(ecm)

Model II
(0, 1,1,0,0,1,0)
0.0038
(0.1118)
-0.0961**
(-2.1677)
0.0082
(0.1214)
-

Model III
(1,1,0,0,1,0)
-0.0972***
(-1.8180)
-

-

-

-0.0587**
(-2.0586)
-

0.0158
(0.3015)
0.1927*
(4.9278)
0.5626*
(3.6181)
-0.1202*
(-3.9367)
0.8149
0.7621
20.5562
1.1281

0.0222
(0.4222)
0.1901*
(4.8652)
0.6177*
(3.7909)
-0.1206*
(-3.9505)
0.8247
0.7663
18.1562
1.1836

0.0050
(0.1029)
0.2061*
(5.5845)
0.4553*
(2.9598)
-0.1041*
(-3.5217)
0.8388
0.7928
24.2995
1.3052

R-squared
Adjusted R-squared
F-statistics
DW-statistics
Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively.
Continued…….
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Dependent variable: Δ rural headcount ratio (dRHC)
Explanatory variables
Model IV
(1,1,0,0,0,1,0)
Δ Mining growth
Δ Manufacturing growth
Δ Large-scale
manufacturing growth
Δ Small-scale
manufacturing growth
Δ Construction growth
Δ Electricity and gas
growth
Δ Rate of inflation
Δ Trade openness
Δ Rate of unemployment
Error correction term
(ecm)

Model V
(1,1,0,0,0,1,0)
-

-

-

-0.0819**
(-2.0083)
0.0190
(0.3230)
-0.0634**
(-2.2749)
-

-0.0952**
(-2.1603)
0.0117
(0.1815)
0.0029
(0.1539)
0.0231
(0.4425)
0.1872*
(4.5210)
0.6263*
(3.6792)
-0.1198*
(-3.8393)
0.8248
0.7664
18.1653
1.1941

0.0103
(0.2143)
0.2050*
(5.6845)
0.5080*
(3.2393)
-0.1031*
(-3.5630)
0.8529
0.8038
22.3634
1.3816

Model VI
(1,1,0,0,0,1,0)
0.0087
(0.2751)
-0.1010***
(-1.8004)
-0.0587**
(-2.0234)
0.0039
(0.0779)
0.2073*
(5.4847)
0.4568*
(2.9183)
-0.1037*
(-3.4435)
0.8393
0.7857
20.1514
1.3099

R-squared
Adjusted R-squared
F-statistics
DW-statistics
Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively.
The short run estimates of six models of decomposed industrial sector and rural poverty
headcount have been presented in table 7.9. The results indicate that mining growth, small-scale
manufacturing growth, electricity and gas growth, and rate of inflation have been positively but
insignificantly correlated with rural poverty in the short run. Manufacturing growth, large-scale
manufacturing growth and construction growth have negative and significant association with
rural poverty in the short run. Trade openness and rate of unemployment have positive and
significant relation with rural poverty in the short run. The error correction terms show 10 to 12
per cent speed of adjustment of the models towards equilibrium.
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Table 7.10 Long-Run Estimates of decomposed Industrial Growth and Urban Poverty

Long-Run Estimates decomposed industrial sector
Dependent variable: urban headcount ratio (UHC)
Explanatory variables
Model I
(1, 1,1,0,0,1)
Constant
19.1603*
(3.8280)
Mining growth
0.0411
(0.2377)
Manufacturing growth
-1.4802*
(-3.1834)
Large-scale manufacturing
growth
Small-scale manufacturing
growth
Construction growth
Electricity and gas growth
Rate of inflation
Trade openness
Rate of unemployment

Model II
(0, 0, 1, 1, 0,0,1)
16.6028*
(3.3650)
-0.0140
(-0.0793)
-1.0434*
(-3.1249)
0.0429
(0.1223)
-

0.2449
(0.9276)
-0.7627*
(-2.5184)
6.0655*
(3.6966)

0.1621
(0.6153)
-0.5855**
(-2.1764)
4.9368*
(3.7000)

Model III
(1, 1,1,0,0,1)
20.0988*
(3.9241)
-1.5667*
(-3.1869)
-0.2619
(-1.3743)
0.2041
(0.7302)
-0.7357**
(-2.3420)
6.1146*
(3.5469)

Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively.
Continued……..
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Dependent variable: urban headcount ratio (UHC)
Explanatory variables
Model IV
(0, 1,1,0,0,0,1)
Constant
16.9873*
(3.3653)
Mining growth
Manufacturing growth
Large-scale manufacturing
growth
Small-scale manufacturing
growth
Construction growth
Electricity and gas growth
Rate of inflation
Trade openness
Rate of unemployment

Model V
(0, 1,1,0,0,0,1)
18.3111*
(3.7068)
-

-

-

-1.1608*
(-3.1623)
0.0661
(0.1894)
-0.3015
(-1.5484)
-

-1.0502*
(-3.3562)
0.0019
(0.0061)
-0.0879
(-0.9552)
0.1456
(0.5804)
-0.5417**
(-2.1414)
4.5284*
(3.5295)

0.1116
(0.3984)
-0.5493**
(-1.9866)
5.0207*
(3.5461)

Model VI
(0, 1,1,0,0,0,1)
18.5644*
(3.4177)
0.0091
(0.0488)
-1.4619*
(-2.8916)
-0.2894
(-1.4365)
0.0728
(0.2483)
-0.4868***
(-1.7580)
4.8591*
(3.3532)

Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively.

Long run estimates of six models of decomposed industrial sector and urban poverty headcount
have been presented in table 7.10. The results from model I indicate that mining growth and rate
of inflation have positive but insignificant correlation with urban poverty in the long run.
Manufacturing growth and trade openness have negative and significant impact on urban
poverty. Rate of unemployment has positive and significant relation with urban poverty in the
long run. According to the results of model II, mining growth has negative but insignificant
impact on urban poverty in the long run. Large-scale manufacturing growth and trade openness
have been negatively and significantly associated with urban poverty. Small-scale manufacturing
and rate of inflation have positive but insignificant relation with urban poverty. Rate of
unemployment has positive and significant correlation with urban poverty in the long run. The
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results from model III indicate that manufacturing growth and trade openness have negative and
significant relationship with urban poverty in the long run. Construction growth has negative but
insignificant relation with urban poverty. Rate of inflation has positive but insignificant impact
on urban poverty and rate of unemployment has positive and significant association with urban
poverty in the long run. According to the results of model IV and V, large-scale manufacturing
growth and trade openness have been negatively and significantly correlated with urban poverty
in the long run. Small-scale manufacturing growth and rate of inflation have positive but
insignificant association with urban poverty in the long run. Construction growth (model IV)
and, electricity and gas growth (model V) have negative but insignificant correlation with urban
poverty in the long run. Rate of unemployment has positive and significant impact on urban
poverty. The results from model VI indicate that mining growth and rate of inflation have
positive but insignificant relationship with urban poverty in the long run. Manufacturing growth
and trade openness have been negatively and significantly associated with urban poverty in the
long run. Construction growth has negative but insignificant impact on urban poverty. Rate of
unemployment has positive and significant relation with urban poverty.
It can be concluded from the results given in these six models of disaggregated industrial sector
and urban poverty that mining growth has positive but insignificant impact on urban poverty
except model II in which it has negative but insignificant impact on urban poverty.
Manufacturing growth, large-scale manufacturing growth and trade openness have been
negatively and significantly correlated with urban poverty in the long run. Small-scale
manufacturing growth and rate of inflation have positive but insignificant relationship with urban
poverty in the long run. Construction growth and, electricity and gas growth have been
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negatively but insignificantly associated with urban poverty in the long run. Rate of
unemployment has positive and significant correlation with urban poverty in the long run.
Table 7.11 Short-Run Estimates of decomposed Industrial Growth and Urban Poverty

Short-Run Estimates
Dependent variable: Δ urban headcount ratio (dUHC)
Explanatory variables
Model I
(1,1,0,0,1,1)
Δ Mining growth
0.0034
(0.2383)
Δ Manufacturing growth
-0.0579**
(-2.2938)
Δ Large-scale manufacturing
growth
Δ Small-scale manufacturing
growth
Δ Construction growth
Δ Electricity and gas growth
Δ Rate of inflation
Δ Trade openness
Δ Rate of unemployment
Error correction term (ecm)

0.0204
(0.8826)
0.0652*
(3.5486)
0.1855
(1.4781)
-0.0833*
(-4.9972)
0.8967
0.8623
39.0999
1.3321

Model II
(0, 1,1,0,0,1,0)
-0.0012
(-0.0793)
-0.0394**
(-1.9294)
0.0038
(0.1217)
0.0145
(0.5892)
0.0810*
(4.5061)
0.4429*
(5.8708)
-0.0897*
(-4.9844)
0.8820
0.8427
28.8480
1.2490

Model III
(1,1,0,0,1,1)
-0.0495**
(-2.0797)
-0.0199
(-1.5703)
0.0155
(0.6958)
0.0703*
(3.9313)
0.1725
(1.4321)
-0.0762*
(-4.5902)
0.9052
0.8736
42.9817
1.4088

R-squared
Adjusted R-squared
F-statistics
DW-statistics
Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively.
Continued……
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Dependent variable: Δ urban headcount ratio (dUHC)
Explanatory variables
Model IV
Model V
(1,1,0,0,0,1,0)
(1,1,0,0,0,1,0)
Δ Mining growth
Δ Manufacturing
growth
Δ Large-scale
manufacturing growth
Δ Small-scale
manufacturing growth
Δ Construction growth
Δ Electricity and gas
growth
Δ Rate of inflation
Δ Trade openness
Δ Rate of
unemployment
Error correction term
(ecm)

-

-

-0.0340***
(-1.7510)
0.0053
(0.1882)
-0.0243***
(-1.8207)
-

-0.0406**
(-2.0292)
0.1812
(0.0061)
-0.0081
(-0.9394)
0.0135
(0.5588)
0.0879*
(4.6471)
0.4197*
(5.3721)
-0.0926*
(-5.1565)
0.8857
0.8476
29.9092
1.1891

0.0089
(0.3854)
0.0862*
(5.0658)
0.4048*
(5.4599)
-0.0806*
(-4.5649)
0.8949
0.8599
32.8548
1.3043

Model VI
(1,1,0,0,0,1,0)
0.7260
(0.0488)
-0.0418
(-1.5989)
-0.0228***
(-1.6757)
0.0057
(0.2431)
0.0869*
(4.9653)
0.3841*
(5.2746)
-0.0790*
(-4.4203)
0.8895
0.8526
31.0514
1.2522

R-squared
Adjusted R-squared
F-statistics
DW-statistics
Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively.

The short run estimates of six models of decomposed industrial sector and urban poverty has
been shown in table 7.11. The results indicate that mining growth has positive but insignificant
impact on urban poverty except model II in which mining growth has negative but insignificant
impact on urban poverty in the short run. Small-scale manufacturing growth and rate of inflation
has been positively but insignificantly correlated with urban poverty. Manufacturing growth has
negative and significant impact on urban poverty except in model VI where it has negative but
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insignificant impact on urban poverty. Large-scale manufacturing has negative and significant
relationship with urban poverty in the short run. Construction growth has negative and
significant relation with urban poverty except model III in which it has negative but insignificant
impact on urban poverty in the short run. Electricity and gas growth has negative but
insignificant correlation with urban poverty in the short run. Trade openness has positive and
significant association with urban poverty. Rate of unemployment has positive and significant
impact on urban poverty except model I and III where it has positive but insignificant relation
with urban poverty in the short run. The error correction terms show 7 to 9 per cent speed of
adjustment of models toward equilibrium.
Natural resources may contribute in poverty reduction through providing revenues to the country
and also by fulfilling energy requirements of the country which may ultimately result in
enhanced growth and employment opportunities.
Mining sector activities may increase business opportunities for local industries, may increase
growth by increasing local products and may provide opportunities to the poor to participate in
the growth process. But, most projects of mining may be capital intensive in nature and, thus,
may fail to provide employment to unskilled and semi-skilled workers. Furthermore, it is
generally observed that mining is mostly foreign-owned, capital intensive in nature, operated
largely by expatriates and inputs such as equipment and technology used in mining are usually
imported from abroad. Due to the above mentioned reasons, mining may not contribute
significantly in poverty reduction.
In the development process, manufacturing sector is considered a key driver. It may help in
stimulating productivity, income, employment and technological progress both in the urban and
rural sectors of the economy. Large-scale and small-scale manufacturing may engage a large
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amount of unskilled labor in the production process. Thus, poverty may be reduced through these
employment opportunities for the poor. Large-scale manufacturing may expand small-scale
sector by increasing the demand for inputs, equipment and raw material which is often prepared
or produced in small-scale manufacturing sector. Small-scale industries usually use local
resources and labour-intensive technology to produce final and semi-final goods, accessories and
other components. Thus, large amount of employment opportunities for skilled and unskilled
workers may be produced. This may play a very significant role in reduction of poverty. If these
industries are located in urban areas, it is most likely to reduce urban poverty. On the other hand,
if these industries are located in rural areas or the rural poor have access to these industries, it is
likely to reduce rural poverty. Through employment in manufacturing sector, equitable
distribution of income may be ensured which play a significant role in poverty reduction.
Although manufacturing sector may contribute in poverty reduction but restricted credit facilities
for the poor from banks and other financial institutions, inadequate infrastructure, low quality
products, capital intensive technologies and inefficient management may hinder the poor to
participate in growth process.
No economy can manage to significantly reduce poverty without the increased use of energy
sources such as electricity and gas. These energy sources may boost up the production process
and may increase the productivity and income of the poor. In modern times, no industries can run
without the energy sources. Electricity and gas may help in boosting not only education and
health facilities but also the transportation and communication facilities for the economy
including urban and rural poor.
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Energy may play an important role by ensuring the provision of jobs, food facilities, education
and health services, housing, safe and clean water and sanitation services which may have
greater impacts on the lives of the poor.
Poor households may be engaged in income generating activities by providing electricity which
extends the workday and provide power to machines which result in increased output and
productivity of small businesses and shops. Thus, the more efficient use of energy may boost
economic growth that creates jobs and raises incomes of the poor. Modern energy sources such
as liquefied petroleum gas (LPG) may help poor to avoid the health risks which may be the result
of use of other energy sources such as biomass fuels like firewood and dung. Lack of energy
services may cause insufficient healthcare, lower educational levels and limited employment
opportunities.
The construction and maintenance of infrastructure may also be a most promising sector for job
creation and hence reducing poverty. But it largely depends upon the technology which is being
used. If the given technology is labor absorbing, it may help reduce poverty through employing
unskilled poor workers. Employment in construction sector may also be increased by using such
material which is produced by employing more unit of labor. Thus poverty may be decreased.
But if the technology is capital intensive and highly educated human capital is required, poor
cannot fully participate in the process of growth and enjoy the fruits of growth.
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7.5. Conclusion:
In the present chapter, the relationship between industrial growth and poverty (total, rural and
urban) has been analyzed. Moreover, the relationship between the sub-sectors of industrial sector
and poverty (total, rural and urban) has also been tested. It has been found from the results that
industrial growth has been negatively and significantly correlated with total, rural and urban
poverty in the long run and in the short run. The results are consistent with those of China by
Ravallion and Chen (2007). Rate of inflation and rate of unemployment have positive and
significant relation with total, rural and urban poverty in the long run as well as short run. Trade
openness has negative and significant relationship with total, rural and urban poverty in the long
run but it has positive and significant correlation with total, rural and urban poverty in the short
run. It can also be concluded from the decomposed results that mining growth has negative but
insignificant impact on total poverty while positive but insignificant impact on rural and urban
poverty in the long run. Manufacturing growth and large-scale manufacturing growth have been
negatively and significantly correlated with total, rural and urban poverty in the long as well as
short run. Small-scale manufacturing growth has positive but insignificant relation with total,
rural and urban poverty in the long run. Construction growth has negative but insignificant
association with total, rural and urban poverty in the long run. Electricity and gas growth has
been positively but insignificantly related to total and rural poverty, however, it is negatively but
insignificantly correlated with urban poverty in the long run. Rate of inflation has positive but
insignificant impact on total, rural and urban poverty headcount in the long run. Trade openness
has negative and significant association with total, rural and urban poverty in the long run. Rate
of unemployment has positive and significant impact on total, rural and urban poverty in the long
run. The impact of services sector growth on poverty (total, rural and urban) has been provided
in the next chapter.
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Chapter 8

Services Growth and Poverty Reduction in Pakistan:
A Time Series Analysis
8.1. Introduction:
In the previous chapter, the effects of industrial growth on total, rural and urban poverty have
been analyzed. Furthermore, the impacts of industrial sub-sectors on poverty (total, rural and
urban) have also been discussed. The third sector is the services sector whose impacts on total,
rural and urban poverty have been presented and discussed in this chapter. Results of bounds test
for co-integration have been presented and discussed in the next section. The discussion has been
provided on the results from the services sector growth on total, rural and urban poverty in the
third section of the chapter. Since, the study decomposes services sector into its sub-sectors, the
impact of sub-sectors of the services sector on total, rural and urban poverty has been presented
and discussed in the fourth section. The final section concludes.
8.2. Bounds Test for Co-integration:
As discussed in the previous chapter, it is necessary that none of the variable should be of the
integration order I (2) and the order of integration of each variable must be I (0) or I (1). The
results of bound test have been shown in tables 8.1, 8.2 and 8.3. In table 8.1, the dependent
variable is total poverty headcount while in tables 8.2 and 8.3; rural poverty headcount and urban
poverty headcount have been used as dependent variables respectively. The independent
variables used for estimation are services growth and growth of services sub-sectors along with
three control variables i-e inflation, trade openness and unemployment. There are six equations
in each table for estimation purpose. The results of the bound test show that F values of all the
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concerned variables are outside the upper band and confirm the existence of the long run
relationship among the concerned variables.
Table 8.1: Results of Bounds Test for Co-integration (HC)

Equation
HC/SERG,

F-Statistics

Critical Value

Conclusion

9.6819

4.5493 (95%)

Co-integration

INF, TR, UE

3.8658 (90%)

HC/TRSTCMG,

8.9619

WRTG, FIG, INF, TR,

4.2661 (95%)

Co-integration

3.6083 (90%)

UE
HC/OoDG,

PADG,

6.1211

CSPSG, INF, TR, UE
HC/WRTG,

FIG,

Co-integration

3.6083 (90%)
12.8186

CSPSG, INF, TR, UE
HC/TRSTCMG,

4.2661 (95%)

4.2661 (95%)

Co-integration

3.6083 (90%)
8.3501

WRTG, FIG, PADG,

4.1629 (95%)

Co-integration

3.5557 (90%)

INF, TR, UE
HC/FIG,

WRTG,

12.0084

CSPSG, PADG, INF,

4.1629 (95%)
3.5557 (90%)

TR, UE
Note: source Author‟s calculation.
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Co-integration

Table 8.2: Results of Bounds Test for Co-integration (RHC)

Equation
RHC/SERG,

F-Statistics

Critical Value

Conclusion

9.5007

4.5493 (95%)

Co-integration

INF, TR, UE

3.8658 (90%)

RHC/TRSTCMG, WRTG,

10.0947

FIG, INF, TR, UE
RHC/OoDG,

Co-integration

3.6083 (90%)
PADG,

4.5275

CSPSG, INF, TR, UE
RHC/WRTG,

4.2661 (95%)

Co-integration

3.6083 (90%)
FIG,

10.6785

CSPSG, INF, TR, UE
RHC/TRSTCMG, WRTG,

WRTG,

4.2661 (95%)

Co-integration

3.6083 (90%)
6.8814

FIG, PADG, INF, TR, UE
RHC/FIG,

4.2661 (95%)

4.1629 (95%)

Co-integration

3.5557 (90%)
7.8526

CSPSG, PADG, INF, TR,

4.1629 (95%)
3.5557 (90%)

UE
Note: source Author‟s calculation.
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Co-integration

Table 8.3: Results of Bounds Test for Co-integration (UHC)

Equation
UHC/SERG,

F-Statistics

Critical Value

Conclusion

27.5014

4.5493 (95%)

Co-integration

INF, TR, UE

3.8658 (90%)

UHC/TRSTCMG,

18.1582

WRTG, FIG, INF, TR,

4.2661 (95%)

Co-integration

3.6083 (90%)

UE
UHC/OoDG,

PADG,

11.8272

CSPSG, INF, TR, UE
UHC/WRTG,

FIG,

Co-integration

3.6083 (90%)
19.6224

CSPSG, INF, TR, UE
UHC/TRSTCMG,

4.2661 (95%)

4.2661 (95%)

Co-integration

3.6083 (90%)
15.0439

WRTG, FIG, PADG,

4.1629 (95%)

Co-integration

3.5557 (90%)

INF, TR, UE
UHC/FIG,

WRTG,

15.9476

CSPSG, PADG, INF,

4.1629 (95%)

Co-integration

3.5557 (90%)

TR, UE
Note: source Author‟s calculation.

8.3. Services Growth and Poverty:
ARDL approach has been adopted to estimate the long run and short run relationship among the
concerned variables. Table 8.4 represents the results of services growth and poverty (total, rural
and urban) in three models. The results of model I indicate that services growth and trade
openness have been negatively and significantly correlated with poverty headcount in the long
run. Rate of inflation and rate of unemployment have positive and significant relationship with
172

poverty. According to the results of model II, services growth and trade openness have negative
and significant relation with rural poverty. Rate of inflation has positive but insignificant
correlation with rural poverty and rate of unemployment has positive and significant association
with rural poverty in the long run. In model III, it has been indicated that services growth and
trade openness have been negatively and significantly correlated with urban poverty in the long
run. Rate of inflation and rate of unemployment have positive and significant relationship with
urban poverty in the long run.
Table 8.4 Long run Estimates of Services Growth and Poverty

Explanatory
Variables

Model I
(0, 1, 0, 0, 1)
Dependent Variable:
HC

Model II

Model III

(0, 1, 0, 0, 1)

(1, 1, 1, 0, 1)

Dependent Variable: Dependent Variable:
RHC
UHC
48.6067*
26.2628*
(3.9142)
(3.4337)

Constant

49.6600*
(4.3365)

Services Growth

-2.5182**
(-2.1004)

-3.1586**
(-2.1546)

-3.2623*
(-2.5111)

Rate of Inflation

0.7685***
(1.8436)

0.7382
(1.5717)

0.7364**
(2.1947)

Trade Openness

-1.3702*
(-2.6240)

-1.1954**
(-2.2043)

-0.9609**
(-2.3390)

Rate of
Unemployment

4.6653*
(2.4938)

4.9123**
(2.3955)

6.7891*
(3.1095)

Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively.

173

Table 8.5 Short run results of Services Growth and Poverty

Explanatory
Variables

Δ Services Growth

Model I
Model II
Model III
(1, 0, 0, 1, 0)
(0, 1, 1, 0, 1)
(1, 1, 0, 1, 1)
Dependent Variable: Dependent Variable: Dependent Variable:
Δ HC
Δ RHC
Δ UHC
-0.3252*
-0.3539*
-0.1500*
(-3.0350)
(-3.3520)
(-3.3526)

Δ Rate of Inflation

0.0992***
(1.7823)

0.0827
(1.5152)

0.0510**
(2.1972)

Δ Trade Openness

0.1635*
(3.8608)

0.1816*
(4.3523)

0.0605*
(3.2124)

Δ Rate of
Unemployment

0.6024*
(3.5105)

0.5504*
(3.2538)

0.1392
(1.0559)

Error correction
term

-0.1291*
(-3.5513)

-0.1120*
(-3.3602)

-0.0693*
(-3.9107)

R-squared

0.7652

0.7666

0.8856

Adjusted R-squared

0.7182

0.7199

0.8529

F-statistics

19.5555

19.7095

43.3702

DW-statistics

1.2502

1.1623

1.2706

Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively.
In table 8.5, short run estimates have been shown. The results from three models indicate that
services growth has negative and significant relation with total, rural and urban poverty in the
short run. These results are consistent with Loyyaza and Raddatz (2009). Rate of inflation has
positive and significant impact on total and urban poverty in the short run while it has positive
and insignificant impact on rural poverty in the short run. Trade openness has positive and
significant correlation with total, rural and urban poverty in the short run. Rate of unemployment
has been positively and significantly associated with total and rural poverty. However, rate of
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unemployment has been positively but insignificantly correlated with urban poverty in the short
run. The error correction terms show 12 per cent, 11 per cent and 6 per cent speed of adjustment
of the models respectively. The sensitivity analysis has also been provided which examines the
serial correlation, functional form, normality and heteroscedasticity associated with the models.
The stability test has also been established by employing the cumulative sum of recursive
residuals CUSUM and the cumulative sum of squares of recursive residuals CUSUMsq (See
Appendix C).
It is well known in the literature that during the process of industrialization, the share of
agriculture in the output and employment falls while the share of manufacturing and services in
the output and employment rises. It is also evident from the literature that mostly in developing
countries, the manufacturing sector is capital intensive in nature and creates less jobs, especially,
for poor unskilled labor. The growing services sector, being labor-intensive as compared to
manufacturing sector, may be the source of job creation and self-employment. Positive spill over
effects of growing services sector on manufacturing and rest of the economy may be observed.
For example, productivity may be enhanced across the entire economy through efficient
communication and transportation. Through a strong services sector, poor people may be
escaped from poverty and middle income groups may be escaped from the risk of going in
poverty trap.
However, low productivity growth in the services sector may retard the economic growth and
thus slow down the poverty reduction process.
Intangible goods such as government, education, health, information, modern communication
and business services are usually produced in services sector. Unlikely to producing agricultural
or industrial goods, services are produced by using relatively more human capital than natural
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capital. As a result, it is likely to increase the demand for skilled and unskilled workers that may
result in significant reductions in poverty. Services sector may play a pivotal role in reducing
poverty through two channels. First, it creates new jobs. Second, the income obtained by these
jobs, when spent, derives further demand for goods and services that enhances growth and
improves employment opportunities. The services sector is considered as a major engine of
growth. Poor, who usually possess minimal resources, may become self-employed and
economically productive. The expansion of the services sector significantly contributes to
economic growth. Enhanced employment opportunities may benefit poor to participate in the
growth process and enjoy the benefits of growth. This may help them escape from poverty. The
services sector is becoming the largest sector of the economy in terms of share of GDP and
employment. More jobs created by the services sector may significantly reduce poverty.
Dynamic service industries may experience significant labor and total factor productivity growth.
The increased share of services in the economy may extend the linkages between the services
sector and other sectors of the economy. This may enhance overall growth and help reduce
poverty. The dynamic services sector may also contribute for inclusive growth by which large
amount of poor can participate in the growth process and enjoy the fruits of growth on a large
scale.
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8.4. Decomposition of Services Growth and Poverty:

Table 8.6: Long-Run Estimates of decomposed Service Growth and Poverty
Dependent variable: headcount ratio (HC)
Explanatory variables
Model I
Model II
Model III
(0, 1, 0, 1, 0, 0, 1)
(0, 1, 0, 1, 0, 0, 1)
(0, 1, 1, 0, 0, 0, 1)
Constant
48.3593*
34.2104*
44.6142*
(5.2596)
(5.1527)
(4.3079)
Transport and
-0.8469
communication growth
(-1.5187)
Wholesale and retail
-1.6006**
-1.9551**
trade growth
(-2.0439)
(-2.1982)
Finance and insurance
-0.3925**
-0.3806**
growth
(-2.1787)
(-1.9071)
Ownership of dwelling
-0.2353
growth
(-0.5922)
Public administration
0.7089*
and defence growth
(2.5612)
Community social and
-2.0592**
0.1615
public services growth
(-1.9149)
(0.0898)
Rate of inflation
0.5374
0.2821
0.6445***
(1.5511)
(1.0544)
(1.7682)
Trade openness
-1.0889*
-0.5730**
-1.1548*
(-2.7166)
(-2.0768)
(-2.4521)
Rate of unemployment
3.8323*
3.3627*
4.0093*
(2.5159)
(3.1298)
(2.4491)
Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively.
Continued…..
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Dependent variable: headcount ratio (HC)
Explanatory variables
Model IV
(0, 1, 0, 0, 0, 0, 0, 1)
Constant
Transport and
communication growth
Wholesale and retail trade
growth
Finance and insurance
growth
Ownership of dwelling
growth
Public administration and
defence growth
Community social and
public services growth
Rate of inflation

40.8268*
(4.3176)
-0.7315
(-1.2307)
-0.4156
(-0.6800)
-0.4992**
(-2.3523)
-

Model V
(0, 0, 1, 0, 0, 0,
0, 1)
38.8602*
(3.5622)
-0.7561
(-1.1745)
-0.4832**
(-2.0468)
-

0.1338
(0.4281)
-

0.0852
(0.2543)
-0.0362
(-0.0185)
0.4450
0.5621
(1.0686)
(1.2821)
Trade openness
-1.1849*
-1.2448**
(-2.4805)
(-2.1918)
Rate of unemployment
4.7163*
4.9006*
(2.5979)
(2.5144)
Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively.

Services sector has been decomposed into its sub-sectors and five models have been estimated to
check the impact of these sub-sectors on total, rural and urban poverty in the long run and short
run. The long run estimates of decomposed services sector and poverty have been presented in
table 8.4. Five models have been estimated. The results of model I indicate, that transport and
communication growth has negative but insignificant relation with poverty in the long run.
Wholesale and retail trade growth, and finance and insurance growth both have negative and
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significant correlation with poverty in the long run. Rate of inflation has positive but
insignificant impact on poverty in the long run. Trade openness has negative and significant
relationship with poverty in the long run. Rate of unemployment has positive and significant
association with poverty in the long run. Model II indicates that ownership of dwelling growth
has negative but insignificant relation with poverty in the long run. Public administration and
defence growth has positive and significant association with poverty in the long run. Community
social and public services growth has negative and significant relationship with poverty in the
long run. Rate of inflation has positive but insignificant correlation with poverty in the long run.
Trade openness has been negatively and significantly related with poverty in the long run and
rate of unemployment has positive and significant correlation with poverty in the long run. The
results from model III represent that wholesale and retail trade growth and finance and insurance
growth both have been negatively and significantly associated with poverty in the long run.
Community social and public services growth has positive but insignificant relationship with
poverty in the long run. Rate of inflation and rate of unemployment have positive and significant
correlation with poverty in the long run while trade openness has negative and significant
relation with poverty in the long run. The results obtained from model IV indicate that transport
and communication growth, and wholesale and retail trade growth both have been negatively but
insignificantly associated with poverty in the long run. Finance and insurance growth, and trade
openness have negative and significant relationship with poverty in the long run. Public
administration and defence growth, and rate of inflation have positive but insignificant impact on
poverty in the long run. Rate of unemployment has positive and significant correlation with
poverty in the long run. It is indicated in model V that wholesale and retail trade growth, and
community social and public services growth have negative but insignificant impact on poverty
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in the long run. Finance and insurance growth, and trade openness both have been negatively and
significantly associated with poverty in the long run. Public administration and defence growth,
and rate of inflation have positive but insignificant relation with poverty in the long run. Rate of
unemployment has positive and significant impact on poverty in the long run.
It can be concluded from the results presented in these five models that transport and
communication growth has negative but insignificant relation with poverty in the long run.
Wholesale and retail trade growth has negative and significant correlation with poverty in model
I and III while it has negative but insignificant association with poverty in model IV and V in the
long run. Finance and insurance growth has negative and significant relation with poverty in the
long run. Ownership of dwelling growth has negative but insignificant correlation with poverty
in the long run. Public administration and defence growth has positive and significant impact on
poverty in the long run in model II; however, it has positive but insignificant relation with
poverty in the long run in model IV and V. Community social and public services growth has
diversified impact on poverty in the long run. It has negative and significant impact on poverty in
the long run in model II, positive but insignificant impact on poverty in model III, and negative
but insignificant impact on poverty in model V in the long run. Rate of inflation has positive but
insignificant relation with poverty in the long run except in model III where it has positive and
significant impact on poverty in the long run. Trade openness has negative and significant
relationship with poverty in the long run. Rate of unemployment has positive and significant
correlation with poverty in the long run.
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Table 8.7: Short-Run Estimates of decomposed Service Growth and Poverty
Dependent variable: Δ headcount ratio (dHC)
Explanatory variables
Model I
Model II
Model III
(1, 0, 1, 0, 0, 1, 0)
(1, 0, 1, 0, 0, 1, 0)
(1, 1, 0, 0, 0, 1, 0)
Δ Transport and
-0.1072***
communication growth
(-1.6216)
Δ Wholesale and retail
-0.0442
-0.0932
trade growth
(-0.6422)
(-1.4014)
Δ Finance and insurance
-0.0496*
-0.0476*
growth
(-2.8349)
(-2.5217)
Δ Ownership of dwelling
-0.0563
growth
(-0.5755)
Δ Public administration
0.0555
and defence growth
(1.0544)
Δ Community social and
-0.4933***
0.0202
public services growth
(-1.7992)
(0.0904)
Δ Rate of inflation
0.0680
0.0675
0.0807***
(1.4572)
(1.0621)
(1.6740)
Δ Trade openness
0.1484*
0.1115**
0.1577*
(3.6961)
(2.3122)
(3.6074)
Δ Rate of unemployment
0.4851*
0.8055*
0.5020*
(3.1958)
(3.9386)
(3.1008)
Error correction term
-0.1266*
-0.2395*
-0.1252*
(ecm)
(-4.2026)
(-4.4663)
(-3.8140)
0.8543
0.7559
0.8402
R-squared
0.8058
0.6745
0.7870
Adjusted R-squared
22.6311
11.9461
20.2876
F-statistics
1.6328
0.9421
1.5029
DW-statistics
Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively.
Continued……
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Dependent variable: Δ headcount ratio (dHC)
Explanatory variables
Model IV
(1, 0, 0, 0, 0, 0, 1, 0)
Δ Transport and
communication growth
Δ Wholesale and retail
trade growth
Δ Finance and insurance
growth
Δ Ownership of dwelling
growth
Δ Public administration
and defence growth
Δ Community social and
public services growth
Δ Rate of inflation

-0.0967
(-1.2833)
-0.0549
(-0.7010)
-0.0660*
(-3.4681)
-

Model V
(0, 1, 0, 0, 0, 0, 1,
0)
-0.0982
(-1.3161)
-0.0627*
(-3.1206)
-

0.0177
(0.4129)
-

0.0110
(0.2473)
-0.0047
(-0.0184)
0.0588
0.0730
(1.0549)
(1.2941)
Δ Trade openness
0.1520*
0.1581*
(3.3136)
(3.2335)
Δ Rate of unemployment
0.6237*
0.6365*
(3.8238)
(3.7053)
Error correction term
-0.1322*
-0.1298*
(ecm)
(-3.6070)
(-3.2523)
0.8125
0.8010
R-squared
0.7500
0.7347
Adjusted R-squared
14.6260
13.5914
F-statistics
1.7217
1.6325
DW-statistics
Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively.
The short run estimates of decomposed services sector and poverty has been presented in table
8.7. Five models have been estimated to check the results of decomposed services sector impact
on poverty in the short run. Results in model I indicate that transport and communication growth,
and finance and insurance growth have negative and significant correlation with poverty in the
short run. Wholesale and retail trade growth has negative but insignificant relation with poverty
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headcount in the short run. Rate of inflation has positive but insignificant impact on poverty in
the short run. Trade openness and rate of unemployment have been positively and significantly
correlated with poverty in the short run. The error correction term shows 12 per cent speed of
adjustment of the model towards equilibrium. Model II indicates that ownership of dwelling
growth has negative but insignificant relationship with poverty in the short run. Public
administration and defence growth, and rate of inflation have positive but insignificant
association with poverty in the short run. Community social and public services growth has
negative and significant correlation with poverty in the short run. Trade openness and rate of
unemployment have positive and significant relationship with poverty in the short run. Error
correction term shows 23 per cent speed of adjustment of the model towards equilibrium. The
results from model III represent that wholesale and retail trade growth has negative but
insignificant relation with poverty in the short run. Finance and insurance growth has been
negatively and significantly correlated with poverty in the short run. Community social and
public services growth has positive but insignificant impact on poverty in the short run. Rate of
inflation, trade openness, and rate of unemployment have been positively and significantly
correlated with poverty in the short run. Error correction term shows 12 per cent speed of
convergence of the model towards equilibrium. According to the results of model IV, transport
and communication growth, and wholesale and retail trade growth have negative but
insignificant relation with poverty in the short run. Finance and insurance growth has negative
and significant relationship with poverty in the short run. Public administration and defence
growth, and rate of inflation have positive but insignificant association with poverty in the short
run. Trade openness and rate of unemployment have been positively and significantly correlated
with poverty in the short run. The value of error correction term represents 13 per cent speed of
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adjustment of the model towards equilibrium. The results from model V indicate that wholesale
and retail trade growth, and community social and public services growth both have negative but
insignificant relation with poverty in the short run. Finance and insurance growth has negative
and significant correlation with poverty in the short run. Public administration and defence
growth, and rate of inflation have positive but insignificant association with poverty in the short
run. Trade openness and rate of unemployment have positive and significant relationship with
poverty in the short run. The error correction term shows 12 per cent speed of adjustment of the
model towards equilibrium.
It can be concluded from the results obtained from these models that transport and
communication growth has negative and significant impact on poverty in model I, and negative
but insignificant impact on poverty in model IV. Wholesale and retail trade growth and
ownership of dwelling growth have negative but insignificant relation with poverty in the short
run. Finance and insurance growth has negative and significant correlation with poverty in the
short run. Public administration and defence growth has positive but insignificant association
with poverty. Community social and public services growth has negative and significant impact
on poverty in model II, positive but insignificant impact in model III, and negative but
insignificant impact on poverty in model V. Rate of inflation has positive but insignificant
impact on poverty except model III where it has positive and significant impact on poverty in the
short run. Trade openness and rate of unemployment have been positively and significantly
correlated with poverty in the short run. Error correction term shows 12 per cent speed of
adjustment in model I, III, and V, and 23 per cent in model II, and 13 percent in model IV.
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Table 8.8: Long-Run Estimates of decomposed Service Growth and Rural Poverty
Dependent variable: rural headcount ratio (RHC)
Explanatory
Model I
Model II
Model III
variables
(0, 1, 1, 0, 0, 0, 1)
(0, 1, 0, 0, 0, 1, 1)
(0, 1, 1, 0, 0, 0, 1)
Constant
39.6574*
37.0042*
32.8487*
(4.0214)
(3.9930)
(2.5651)
Transport and
-0.9485
communication
(-1.3476)
growth
Wholesale and retail
-0.5346
-1.0708
trade growth
(-0.7587)
(-1.3429)
Finance and
-0.9251*
-0.9994**
insurance growth
(-2.4738)
(-2.1154)
Ownership of
-0.2196
dwelling growth
(-0.3780)
Public
-0.0441
administration and
(-0.1429)
defence growth
Community social
-2.1556
1.0597
and public services
(-1.3861)
(0.4145)
growth
Rate of inflation
0.6388
0.6912
0.8095***
(1.4147)
(1.5636)
(1.6112)
Trade openness
-1.1264**
-0.7749**
-1.2956**
(-2.2599)
(-1.8748)
(-2.0340)
Rate of
5.5987*
4.5339*
5.8849*
unemployment
(2.6497)
(2.6982)
(2.4757)
Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively.
Continued….
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Dependent variable: rural headcount ratio (RHC)
Explanatory variables
Model IV
Model V
(0, 0, 0, 1, 0, 0, 0, 1)
(0, 0, 1, 0, 0, 0, 0, 1)
Constant
38.8273*
37.2943*
(3.5817)
(2.9086)
Transport and
-0.9487
communication
(-1.3080)
growth
Wholesale and retail
-0.4775
-0.8879
trade growth
(-0.6507)
(-1.1401)
Finance and insurance
-0.5784**
-0.5450**
growth
(-2.1816)
(-1.8787)
Ownership of
dwelling growth
Public administration
-0.0237
-0.0796
and defence growth
(-0.0602)
(-0.1861)
Community social
-0.4011
and public services
(-0.1746)
growth
Rate of inflation
0.4251
0.5637
(0.8539)
(1.0793)
Trade openness
-1.0340**
-1.0711***
(-1.9466)
(-1.7229)
Rate of
5.1186**
5.3449**
unemployment
(2.3919)
(2.3303)
Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively.

Long run results of decomposed services sector and rural poverty has been presented in table 8.8.
The results from model I indicate that transport and communication growth, and wholesale and
retail trade growth have negative but insignificant relation with rural poverty in the long run.
Finance and insurance growth, and trade openness have negative and significant impact on rural
poverty in the long run. Rate of inflation has positive but insignificant relation with rural poverty
in the long run. Rate of unemployment has positive and significant relation with rural poverty in
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the long run. The model II indicates that ownership of dwelling growth, public administration
and defence growth, and community social and public services growth all have negative but
insignificant correlation with rural poverty in the long run. Rate of inflation has positive but
insignificant impact on rural poverty in the long run. Trade openness has negative and significant
relationship with rural poverty in the long run. Rate of unemployment has positive and
significant correlation with rural poverty in the long run. The results in model III depict that
wholesale and retail trade growth has negative but insignificant relation with rural poverty in the
long run. Finance and insurance growth and trade openness have negative and significant
correlation with rural poverty in the long run. Community social and public services growth has
positive but insignificant impact on rural poverty. Rate of inflation and rate of unemployment
have been positively and significantly correlated with rural poverty in the long run. The results
from model IV indicate that transport and communication growth, wholesale and retail trade
growth, and public administration and defence growth have negative but insignificant relation
with rural poverty in the long run. Finance and insurance growth and trade openness have been
negatively and significantly associated with rural poverty. Rate of inflation has positive but
insignificant impact on rural poverty and rate of unemployment has positive and significant
effect on rural poverty in the long run. The results obtained from model V represent that
wholesale and retail trade growth, public administration and defence growth, and community
social and public services growth have negative but insignificant impact on rural poverty in the
long run. Finance and insurance growth and trade openness have negative and significant effects
on rural poverty in the long run. Rate of inflation has positive but insignificant impact on rural
poverty while rate of unemployment has positive and significant relation with rural poverty in
the long run.
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It can be concluded from the results of these models that transport and communication growth,
wholesale and retail trade growth, ownership of dwelling growth, and public administration and
defence growth all have negative but insignificant relation with rural poverty in the long run.
Finance and insurance growth and trade openness have been negatively and significantly
correlated with rural poverty in the long run.
Table 8.9: Short-Run Estimates of decomposed Service Growth and Rural Poverty
Dependent variable: Δ rural headcount ratio (dRHC)
Explanatory variables
Model I
Model II
Model III
(1, 1, 0, 0, 0, 1, 0)
(1, 0, 0, 0, 1, 1, 0)
(1, 1, 0, 0, 0, 1, 0)
Δ Transport and
-0.1009
communication
(-1.4423)
growth
Δ Wholesale and
-0.0568
-0.1081
retail trade growth
(-0.7808)
(-1.5494)
Δ Finance and
-0.0625*
-0.0617*
insurance growth
(-3.5300)
(-3.2702)
Δ Ownership of
-0.0377
dwelling growth
(-0.3682)
Δ Public
-0.0075
administration and
(-0.1453)
defence growth
Δ Community social
-0.3701
0.1070
and public services
(-1.3530)
(0.4362)
growth
Δ Rate of inflation
0.0679
-0.0039
0.0817
(1.3525)
(-0.0536)
(1.5938)
Δ Trade openness
0.1655*
0.1382*
0.1793*
(3.8868)
(2.8104)
(3.9031)
Δ Rate of
0.5957*
0.7784*
0.5942*
unemployment
(3.8994)
(3.5683)
(3.6826)
Error correction term
-0.1064*
-0.1717*
-0.1009*
(ecm)
(-3.5598)
(-3.7391)
(-3.1043)
0.8321
0.7304
0.8204
R-squared
0.7761
0.6405
0.7605
Adjusted R-squared
19.1152
10.4513
17.6221
F-statistics
1.6593
1.0657
1.5280
DW-statistics
Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively.
Continued……
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Dependent variable: Δ rural headcount ratio (dRHC)
Explanatory variables
Model IV
Model V
(0, 0, 1, 0, 0, 1, 0)
(0, 1, 0, 0, 0, 0, 1, 0)
Δ Transport and
-0.1062
communication growth
(-1.3904)
Δ Wholesale and retail
-0.0534
-0.0984
trade growth
(-0.6733)
(-1.2979)
Δ Finance and insurance
-0.0647*
-0.0604*
growth
(-3.3589)
(-2.9521)
Δ Ownership of dwelling
growth
Δ Public administration
-0.0026
-0.0088
and defence growth
(-0.0606)
(-0.1916)
Δ Community social and
-0.0444
public services growth
(-0.1715)
Δ Rate of inflation
0.0476
0.0625
(0.8457)
(1.0932)
Δ Trade openness
0.1652*
0.1698*
(3.5552)
(3.4141)
Δ Rate of unemployment
0.5732*
0.5928*
(3.4682)
(3.3762)
Error correction term
-0.1120*
-0.1109*
(ecm)
(-3.2055)
(-2.9008)
0.8027
0.7888
R-squared
0.7369
0.7184
Adjusted R-squared
13.7322
12.6065
F-statistics
1.5806
1.4968
DW-statistics
Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively.
Community social and public services growth has negative but insignificant impact on rural
poverty in model II and V; however, it has positive but insignificant impact on rural poverty in
the long run in model III. Rate of inflation has positive but insignificant relation with rural
poverty except model III where it has positive and significant impact on rural poverty in the long

189

run. Rate of unemployment has positive and significant correlation with rural poverty in the long
run.
The short run estimates of decomposed services sector and rural poverty have been presented in
table 8.9. The results from model I indicate that transport and communication growth, and
wholesale and retail trade growth have negative but insignificant relation with rural poverty in
the short run. Finance and insurance growth has negative and significant correlation with rural
poverty. Rate of inflation has positive but insignificant impact on rural poverty. Trade openness
and rate of unemployment have positive and significant association with rural poverty in the
short run. Error correction term shows 10 per cent speed of adjustment of the model towards
equilibrium. The model II indicates that ownership of dwelling growth, public administration and
defence growth, community social and public services growth, and rate of inflation all have
negative but insignificant relation with rural poverty in the short run. Trade openness and rate of
unemployment have positive and significant relationship with rural poverty in the short run. The
value of error correction term indicates 17 per cent speed of convergence of the model towards
equilibrium. The results obtained from model III indicate that wholesale and retail trade growth
has negative but insignificant impact on rural poverty in the short run. Finance and insurance
growth has negative and significant relation with rural poverty. Community social and public
services growth, and rate of inflation have positive but insignificant correlation with rural
poverty. Trade openness and rate of unemployment have positive and significant association
with rural poverty in the short run. The error correction term shows 10 per cent speed of
adjustment of the model towards equilibrium. The results from model IV indicate that transport
and communication growth, wholesale and retail trade growth, and public administration and
defence growth have negative but insignificant relation with rural poverty in the short run.
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Finance and insurance growth has negative and significant correlation with rural poverty. Rate of
inflation has positive but insignificant impact on rural poverty in the short run. Trade openness
and rate of unemployment have been positively and significantly correlated with rural poverty in
the short run. The error correction term shows 11 per cent speed of adjustment of the model
towards equilibrium. The model V shows that wholesale and retail trade growth, public
administration and defence growth, and community social and public services growth all have
negative but insignificant relation with rural poverty. Finance and insurance growth has negative
and significant association with rural poverty in the short run. Rate of inflation has positive but
insignificant correlation with rural poverty. Trade openness and rate of unemployment both have
positive and significant relationship with rural poverty in the short run. The error correction term
shows 11 per cent speed of adjustment of the model towards equilibrium.
It can be concluded from the results of these models that transport and communication growth,
wholesale and retail trade growth, ownership of dwelling growth, and public administration and
defence growth all have negative but insignificant correlation with rural poverty in the short run.
Finance and insurance growth has been negatively and significantly related to rural poverty in
the short run. Community social and public services growth has negative but insignificant impact
on rural poverty in the short run in model II and V; however, it has positive but insignificant
relation with rural poverty in model III. Rate of inflation has positive but insignificant impact on
rural poverty in the short run except model II where it has negative but insignificant correlation
with rural poverty. Trade openness and rate of unemployment has positive and significant
relationship with rural poverty in the short run. Error correction term shows 10 per cent speed of
adjustment in model I and III, 17 per cent in model II, and 11 per cent in model IV and V.
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Table 8.10: Long-Run Estimates of decomposed Service Growth and Urban Poverty
Dependent variable: urban headcount ratio (UHC)
Explanatory
Model I
Model II
Model III
variables
(0, 1, 0, 1, 0, 0, 1)
(0, 0, 1, 0, 0, 0, 1)
(0, 1, 0, 1, 0, 0, 1)
Constant
17.8149*
15.4386**
7.3139
(3.2676)
(1.9492)
(0.8078)
Transport and
-0.8013**
communication
(-1.9592)
growth
Wholesale and
-0.8381***
-0.7496
retail trade growth
(-1.6535)
(-1.5453)
Finance and
-0.2563**
-0.5609**
insurance growth
(-2.1599)
(-2.3202)
Ownership of
-0.3532
dwelling growth
(-0.7569)
Public
-0.0611
administration and
(-0.2373)
defence growth
Community social
-0.9500
1.1580
and public services
(-0.7447)
(0.7289)
growth
Rate of inflation
0.2706
0.2577
0.5072***
(1.0761)
(0.8104)
(1.6449)
Trade openness
-0.4441***
-0.4002
-0.7466**
(-1.7354)
(-1.2458)
(-2.0179)
Rate of
4.4309*
4.3981*
5.7695*
unemployment
(3.3552)
(2.6695)
(3.1601)
Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively.
Continued…..

192

Dependent variable: urban headcount ratio (UHC)
Explanatory
Model IV
Model V
variables
(0, 0, 1, 0, 0, 0, 0, 1)
(0, 0, 1, 0, 0, 0, 0, 1)
Constant
14.8231*
10.8735
(2.4586)
(1.2703)
Transport and
-0.7708***
communication
(-1.6989)
growth
Wholesale and retail
-0.2798
-0.6689
trade growth
(-0.6296)
(-1.3620)
Finance and
-0.3317*
-0.3217**
insurance growth
(-2.4087)
(-2.0653)
Ownership of
dwelling growth
Public
-0.0271
-0.0922
administration and
(-0.1106)
(-0.3311)
defence growth
Community social
0.3797
and public services
(0.2546)
growth
Rate of inflation
0.2693
0.4036
(0.8840)
(1.2183)
Trade openness
-0.5607***
-0.6505***
(-1.8073)
(-1.7093)
Rate of
5.2069*
5.4194*
unemployment
(3.1656)
(2.9314)
Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively.
Long run estimates of decomposed services sector and urban poverty has been displayed in table
8.10. It is obvious from the results of model I that transport and communication growth,
wholesale and retail trade growth, finance and insurance growth, and trade openness all have
been negatively and significantly associated with urban poverty in the long run. Rate of inflation
has positive but insignificant impact on urban poverty. Rate of unemployment has positive and
significant relation with urban poverty in the long run. The results from model II indicate that
ownership of dwelling growth, public administration and defence growth, community social and
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public services growth, and trade openness all have negative but insignificant correlation with
urban poverty in the long run. Rate of inflation has positive but insignificant relationship with
urban poverty. Rate of unemployment has positive and significant association with urban poverty
in the long run. According to the results from model III, it is indicated that wholesale and retail
trade growth has negative but insignificant relation with urban poverty in the long run. Finance
and insurance growth and trade openness have negative and significant correlation with urban
poverty in the long run. Community social and public services growth has positive but
insignificant relationship with urban poverty in the long run. Rate of inflation and rate of
unemployment both have positive and significant association with urban poverty in the long run.
The results from model IV indicate that transport and communication growth, finance and
insurance growth, and trade openness all have negative and significant relationship with urban
poverty in the long run. Wholesale and retail trade growth, and public administration and defence
growth both have negative but insignificant relation with urban poverty. Rate of inflation has
positive but insignificant impact on urban poverty; however, the rate of unemployment has
positive and significant correlation with urban poverty in the long run. It is indicated in model V
that wholesale and retail trade growth, and public administration and defence growth both have
negative but insignificant relation with urban poverty in the long run. Finance and insurance
growth, and trade openness have been negatively and significantly correlated with urban poverty.
Community social and public services growth and rate of inflation have positive but insignificant
relationship with urban poverty in the long run. Unemployment has positive and significant
association with urban poverty in the long run.
It may be concluded from the results of these models that transport and communication growth,
and finance and insurance growth have negative and significant relation with urban poverty in
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the long run. Wholesale and retail trade growth has negative and significant impact on urban
poverty in model I; however, negative but insignificant impact on poverty in model III, IV and
V. Finance and insurance growth has negative and significant link with urban poverty in the long
run. Ownership of dwelling growth, and public administration and defence growth both have
been negatively but insignificantly correlated with urban poverty in the long run. Community
social and public services growth has negative but insignificant impact on urban poverty in
model II; however, it has positive but insignificant impact on urban poverty in model III and V.
Table 8.11: Short-Run Estimates of decomposed Service Growth and Urban Poverty
Dependent variable: Δ urban headcount ratio (dUHC)
Explanatory
Model I
Model II
variables
(1, 0, 1, 0, 0, 1, 0)
(0, 1, 0, 0, 0, 1, 0)
Δ Transport and
-0.0679**
communication
(-2.1419)
growth
Δ Wholesale and
-0.0174
retail trade growth
(-0.5286)
Δ Finance and
-0.0217*
insurance growth
(-2.5909)
Δ Ownership of
-0.0344
dwelling growth
(-0.7279)
Δ Public
-0.0059
administration and
(-0.2444)
defence growth
Δ Community social
-0.0927
and public services
(-0.7334)
growth
Δ Rate of inflation
0.0229
0.0251
(1.0184)
(0.8098)
Δ Trade openness
0.0712*
0.0657*
(3.6944)
(2.8407)
Δ Rate of
0.3759*
0.4295*
unemployment
(5.1134)
(4.4558)
Error correction
-0.0848*
-0.0976*
term (ecm)
(-4.9937)
(-3.7902)
0.8921
0.8064
R-squared
0.8561
0.7511
Adjusted R-squared
31.8948
16.6634
F-statistics
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Model III
(1, 0, 1, 0, 0, 1, 0)
-

-0.0562***
(-1.7272)
-0.0259*
(-2.9932)
-

0.0868
(0.7751)
0.0380
(1.5795)
0.0804*
(3.7857)
0.4326*
(5.7449)
-0.0749*
(-3.9912)
0.8773
0.8364
27.5919

1.7314
0.8700
1.4137
DW-statistics
Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively.
Continued……
Dependent variable: Δ urban headcount ratio (dUHC)
Explanatory
Model IV
Model V
variables
(0, 1, 0, 0, 0, 0, 1, 0)
(0, 1, 0, 0, 0, 0, 1, 0)
Δ Transport and
-0.0627***
communication
(-1.8414)
growth
Δ Wholesale and
-0.0227
-0.0528
retail trade growth
(-0.6423)
(-1.5242)
Δ Finance and
-0.0270*
-0.0254*
insurance growth
(-3.1503)
(-2.7498)
Δ Ownership of
dwelling growth
Δ Public
-0.0022
-0.0072
administration and
(-0.1119)
(-0.3455)
defence growth
Δ Community social
0.0300
and public services
(0.2596)
growth
Δ Rate of inflation
0.0219
0.0319
(0.8676)
(1.2134)
Δ Trade openness
0.0712*
0.0767*
(3.4126)
(3.3786)
Δ Rate of
0.4241*
0.4284*
unemployment
(5.7019)
(5.3500)
Error correction
-0.0814*
-0.0790*
term (ecm)
(-4.1205)
(-3.6589)
0.8763
0.8612
R-squared
0.8351
0.8149
Adjusted R-squared
23.9283
20.9426
F-statistics
1.7112
1.4193
DW-statistics
Note: source Author‟s calculation, *, **, *** show significance level at 1%, 5% and 10%
respectively.
Rate of inflation has positive but insignificant relation with urban poverty in the long run except
model III where it has positive and significant impact on urban poverty in the long run. Trade
openness has negative and significant relation with urban poverty in the long run except model II
where it has negative but insignificant correlation with urban poverty in the long run. Rate of
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unemployment has positive and significant relationship with urban poverty in the long run in all
five models.
The short run estimates of decomposed services sector and urban poverty has been given in table
8.11. The results from model I indicate that transport and communication growth, and finance
and insurance growth have negative and significant relation with urban poverty in the short run.
Wholesale and retail trade growth has negative but insignificant link with urban poverty. Rate of
inflation has positive but insignificant correlation with urban poverty in the short run. Trade
openness and unemployment have positive and significant association with urban poverty in the
short run. Error correction term represents 8 per cent speed of adjustment of the model towards
equilibrium. It is indicated from model II that ownership of dwelling growth, public
administration and defence growth, and community social and public services growth have
negative but insignificant correlation with urban poverty in the short run. Rate of inflation has
positive but insignificant relation with rural poverty. Trade openness and unemployment have
positive and significant association with urban poverty. Error correction term shows 9 per cent
speed of convergence of the model towards equilibrium. The results from model III represent
that wholesale and retail trade growth, and finance and insurance both have negative and
significant relationship with urban poverty in the short run. Community social and public
services growth, and rate of inflation have positive but insignificant relation with urban poverty
in the short run. Trade openness and unemployment have positive and significant correlation
with urban poverty in the short run. The value of error correction term presents 7 per cent speed
of adjustment of the model towards equilibrium. It is obvious from model IV that transport and
communication growth, and finance and insurance growth both have negative and significant
correlation with urban poverty in the short run. Wholesale and retail trade growth, and public
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administration and defence growth have been negatively but insignificantly related to urban
poverty in the short run. Rate of inflation has positive but insignificant impact on urban poverty.
Trade openness and rate of unemployment have negative and significant correlation with urban
poverty in the short run. The error correction term explains 8 per cent speed of convergence of
the model towards equilibrium. The results obtained from model V indicate that wholesale and
retail trade growth, and public administration and defence growth have negative but insignificant
correlation with urban poverty in the short run. Finance and insurance growth has negative and
significant relationship with urban poverty in the short run. Community social and public
services growth, and rate of inflation have positive but insignificant impact on urban poverty.
Trade openness and unemployment have positive and significant association with urban poverty
in the short run. The error correction term shows 7 per cent speed of adjustment of the model
towards equilibrium.
It can be concluded from the results of these models that transport and communication growth,
and finance and insurance growth both have negative and significant relation with urban poverty
in the short run. Ownership of dwelling growth, and public administration and defence growth
has negative but insignificant correlation with urban poverty. Wholesale and retail trade growth
has negative but insignificant impact on urban poverty except model III where it has negative
and significant impact on urban poverty in the short run. Community social and public services
growth has negative but insignificant effect on urban poverty in model II; however, it has
positive but insignificant relation with urban poverty in model III and V in the short run. Rate of
inflation has positive but insignificant correlation with urban poverty in the short run. Trade
openness and rate of unemployment both have positive and significant relation with urban
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poverty in the short run. The error correction term shows 7 to 9 per cent speed of convergence of
the models towards equilibrium.
The services sector is highly diverse, ranging, from infrastructure services such as transportation
and telecommunication, financial services, business services that may directly affect firms‟
competitiveness. Social services such as health or education may enhance the productivity of the
poor and increase the participation of the poor in the growth process. Infrastructure services may
help all types of enterprises to boost growth by producing goods and services. Education, health,
and recreational services may influence the quality of labor available to enterprises. Business and
professional services may provide specialized expertise to increase enterprise competitiveness.
The availability of high quality service inputs may contribute both to increase the value-added of
industrial goods and to generate higher skills jobs.
Transport and other infrastructure services sector can contribute to economic growth by creation
of employment in the sector and providing new entrepreneurial opportunities in transport and
other infrastructure services. Transportation costs of inputs used for producing different goods
and services may be reduced and productivity may be increased which may help in reducing
poverty. Growth of transportation and infrastructure sector such as roads, dams and power
generation may stimulate overall growth and hence poverty reduction.
The opportunities of the poor to engage themselves in some business and trade, to receive
education, to avail better health care services can be increased by providing them access to roads
and transportation facilities that generates a sense of empowerment in them which is essential for
growth and development. The provision of transport services and maintenance of infrastructure
may increase the demand for labor especially unskilled labor, the only asset of the poor, and may
increase the income-earning opportunities for the poor. This may also help them escape poverty.
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Public works may provide employment, especially in the period of recession, to the poor and
may push them out of poverty. Community social and public services, especially education and
health may contribute to combat poverty. Improved access of the poor to these services may raise
the literacy level and improve physical health through which poor may take advantage of the
opportunities created by economic growth. On the other hand, less access to education and health
services result in lower rates of literacy, worse health and, hence, lower level of participation in
the growth process. Inclusive growth may be promoted by infrastructure development and
poverty may be eradicated through creating additional jobs, reducing transportation and
production cost, expanding economic activities and overall production capacity, connecting
markets and improving access to key facilities such as education, health and other basic services.
Through providing financial services, poverty may be reduced by enhancing growth and
increasing the access of the poor to financial services. Entrepreneurial opportunities may be
generated for the poor through access to financial services. Poor may borrow and invest in
income enhancing assets. It may generate employment, increase incomes and reduce poverty.
Financial sector may provide facilities to people to deposit their savings in banks. Through
investing these savings in productive businesses and production processes, growth in the
economy may be enhanced which may ultimately reduce poverty. Lack of access to financial
services may lead people to utilize their savings unproductively or store their savings at home
which may not play a significant role in generating growth and hence reducing poverty. If the
poor have access to credit facilities, they can accumulate human capital by investing in education
and health and may escape from poverty. Lack of access to credit facilities may result in poor
health and low level of education which may not be helpful in poverty reduction. The availability
of credit to poor farmers may enable them to invest in productivity enhancing new technologies,
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high yield variety seeds, fertilizers, pesticides, agricultural tools and machinery. This may
increase agricultural growth which may be helpful in reducing not only rural but also urban
poverty by providing cheaper food to the rural as well as urban poor. Small businesses may also
be established by providing credit facilities to the poor and thus generated self-employment.
However, if the poor do not have access to credit facilities, they cannot participate in the growth
process and cannot push themselves out of poverty. Credit and saving services may be provided
to low income people through microfinance. This may empower the poor to engage themselves
in productive economic activities. This may boost up their income level and alleviate poverty in
the economy. Failing to provide the poor with financing options may worsen the poverty
incidence in the economy.
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8.5. Conclusion:
The results from the models of services growth as well as its sub-sectors and poverty (total, rural
and urban) have been presented and discussed in the present chapter. It can be concluded from
the results of models presented in the chapter that services growth has been negatively and
significantly correlated with total, rural and urban poverty in the long run. Rate of inflation has
positive and significant impact on total, rural and urban poverty headcount in the long run. Trade
openness has negative and significant relation with total, rural and urban poverty headcount in
the long run. Unemployment has positive and significant association with total, rural and urban
poverty in the long run. It is obvious from the decomposed results that transport and
communication growth has been negatively and insignificantly correlated with total and rural
poverty in the long run but negatively and significantly associated with urban poverty headcount
in the long run. Wholesale and retail trade growth has negative but insignificant correlation with
total, rural and urban poverty in the long run. Finance and insurance growth has negative and
significant relation with total, rural and urban poverty in the long run. Ownership of dwelling
growth has negative but insignificant correlation with total, rural and urban poverty in the long
run. Public administration and defence growth has positive and insignificant impact on total
poverty in the long run; however, has negative but insignificant relation with rural and urban
poverty in the long run. Community social and public services growth has negative but
insignificant relation with total and rural poverty; however, positive but insignificant relation
with urban poverty in the long run. When the services sector has been decomposed, it has been
found that rate of inflation has positive but insignificant impact on total, rural and urban poverty
in the long run. The results of trade openness and rate of unemployment are consistent with
services growth and poverty (total, rural and urban).
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Chapter 9

Conclusions and Policy Implications
9.1. Conclusion
This has been agreed upon in the literature that economic growth is the pre-requisite for poverty
reduction but the only growth is not sufficient. Some patterns/sectors of economic growth may
be more poverty reducing than others. Although in Pakistan, the growth and poverty, and growth,
poverty and inequality analysis has been carried out by a number of researchers and the work has
also been done on the relationship between agricultural growth and poverty reduction as well,
but no serious study regarding impact of sectoral economic growth on poverty is available as yet.
The present study has been conducted to fill this gap. The study has not only analysed the
relationship between economic growth and poverty reduction but has also disaggregated
economic growth into its three major sectors i-e, agriculture sector, industrial sector and services
sector as well. Furthermore, the three major sectors of the economy have also been disaggregated
into their sub-sectors and the relationship among these sub-sectors and poverty alleviation has
also been investigated. Moreover, the poverty headcount has also been disaggregated to its rural
and urban distribution and not only the impact of economic growth but also its sub-sectors has
also been analysed on total, rural and urban headcounts.
Before empirically investigating the impacts of sectoral growth on poverty reduction (total, rural
and urban), the Augmented Dickey-Fuller procedure has been applied for stationary to avoid the
spurious regressions in the study. It has been concluded from this procedure that none of the
variable is integrated of I (2) and all the variables are integrated of I (0) or I (1). From the
Bounds Test Procedure, it has been confirmed there exists long run relationship among the
concerned variables. Since, the mixed order of integration has been found so the Autoregressive
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Distributed Lag (ARDL) approach has been used in the study to obtain the long run coefficients
of the concerned equations. To find the speed of adjustment, Error correction models have also
been tested for different combinations of sectoral growth and poverty variables.
The economic growth of Pakistan has been impressive as well as disappointing during the past
six decades. It has been impressive because the growth rate, on average, remained very graceful
during most of the decades and reductions in poverty have also been seen. But, there is an aspect
of disappointment also because economy has experienced economic shocks, low growth rates
and increases in poverty as well.
The study is consistent with the findings in the literature [Ravallion and dutt (1996), Warr
(2002), Bocconfuso and Kabore (2004) and, Montolvo and Ravallion (2009)] that sectoral
patterns of growth matter for the reduction of poverty. However, the study not only investigates
the impacts of major three sectors (i.e. agriculture, industry and services) on poverty but also
disaggregates these major sectors into their sub-sectors. It has been found from the study that
some sub-sectors within these sectors are significantly pro-poor. For example, in agriculture
sector, livestock and fisheries have been found more poverty reducing and especially rural
poverty. Within the industrial sector, manufacturing and large-scale manufacturing is more
poverty reducing. Construction sector has also been found to be poverty reducing. The finance
and insurance, wholesale and retail trade and, transport and communication are more poverty
reducing than the other sub-sectors of the services sector. It is quite reasonable in the sense that
crops and livestock may have poverty reducing impact through increasing the incomes of the
farmers and enhancing job opportunities for the poor. However, the manufacturing and
construction sector may create more job opportunities for the poor, unskilled workers.
Furthermore, the interdependency of the sectors and spill over effects may create more job
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opportunities and increase the incomes of the poor. Similarly, the growth the services subsectors, especially wholesale and retail trade may employ the low-skilled labor and generate the
sources of income for the poor and unskilled labor. With the promotion of these sub-sectors,
more pro-poor sectoral growth patterns may be created in Pakistan. The only labor-intensiveness
is not the factor that explains the poverty reduction effects. Some production linkages may also
be important. For example, employment channel may be important for poverty reduction but the
production linkages between agriculture and industry may also matter poverty reduction.
Agriculture sector provides inputs and raw materials for different agro-based industries while
industrial sector provides machinery and equipment which is used in the agriculture sector. The
study also explains the mixed findings of the impacts of different sectors on poverty reduction.
However, the poverty reduction effect mainly depends on the labor intensity of the sector and
production linkages between the sectors. The interdependency of different sectors may make the
sector more poverty reducing which is not more pro-poor. The case of India may be explained
where the services sector generates more poverty reducing impact, whereas, in Taiwan and East
Asia, the industrial sector plays an important role in poverty reduction.
Gross domestic Product (GDP) growth has been found poverty reducing in the long run;
however, the magnitude of reducing rural poverty than urban or total poverty is high. According
to the findings, rate of inflation and rate of unemployment both have been poverty increasing in
the long run. Trade openness reduces poverty in the long run. But it has also been found from the
results that GDP growth reduces total, rural and urban poverty in the short run as well and impact
of growth on rural poverty is relatively high. On the other hand, rate of inflation, trade openness
and rate of unemployment all have poverty increasing effects in the short run. By disaggregating
GDP growth into its major three sub-sectors, it has been found that agricultural growth and
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industrial growth both significantly reduce poverty but the services growth has negative but
insignificant impact on total, rural and urban poverty in the long run. But in the short run, only
agricultural growth reduces total poverty significantly while industrial growth and services
growth reduces total, rural and urban poverty insignificantly. The impact of agricultural growth
on total, rural and urban poverty has also been analysed and it has been found that agricultural
growth reduces total, rural and urban poverty significantly but the impact on rural poverty is
much more significant. When agricultural sector has been disaggregated in its sub-sectors, it has
been concluded that livestock sector significantly reduces poverty in the long run. Major crops,
minor crops and fisheries have also been poverty reducing in the long run but the impact is
insignificant. However, the forestry growth has poverty increasing trend in the long run. These
results also hold in the short run as well. Livestock and fisheries growth significantly reduces
rural poverty in the long run. However, major crops and minor crops have insignificant but
negative impact on rural poverty in the long run. Livestock and fisheries reduce urban poverty in
the long run as well. Industrial growth is also poverty reducing in the long run and the impact on
rural and total poverty is more significant than the urban poverty. In the short run, the impact of
industrial growth on total poverty is negative but insignificant.
By disaggregating the industrial sector growth it has been found that manufacturing growth and
especially, large-scale manufacturing significantly reduces total poverty in the long run. The
results indicate that electricity and gas, and small-scale manufacturing have positive impact on
poverty in the long run. However, construction growth reduces total poverty but insignificantly.
In the short run, large-scale manufacturing reduces poverty significantly. Manufacturing growth
also reduces rural poverty in the long run. Similarly, manufacturing growth reduces urban
poverty in the long run and short run as well.
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It has also been found that services growth reduces poverty but poverty reducing impact on
urban poverty is relatively high in the long run. In the short run, it reduces rural poverty more
significantly. The results of disaggregated services sector show that wholesale and retail trade
growth, and finance and insurance growth reduce total poverty significantly in the long run.
However, public administration and defence growth has poverty increasing trend in the long run.
Transport and communication growth, and ownership of dwelling growth have poverty reducing
but insignificant impact in the long run. In the short run, only finance and insurance growth
reduces total poverty significantly. Similarly, finance and insurance growth reduces rural poverty
significantly in the long run. It has been found that transport and communication growth and,
finance and insurance growth have negative and significant impact on urban poverty in the long
run. However, community social and public services have poverty increasing trend in the long
run. Finance and insurance growth reduces urban poverty significantly in the short run. So, it can
be concluded from the results that although aggregate growth tends to reduce poverty, however,
some specific sector may have more potential to reduce poverty. Moreover, within the subsectors of a specific sector, some sub-sector may be more poverty reducing than others. The
thesis provides new insights into the pro-poor sectoral growth literature, that in order to better
understand the pro-poor sectoral growth pattern it is necessary to assess the sectors at a more
disaggregated sectoral level rather than at a highly aggregated level (i.e. agriculture, industry and
service). This is because each highly aggregated sector may have sub-sectors, which are the most
pro-poor growth and therefore constitute the most pro-poor growth pattern. This is really the case
of Pakistan.
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9.2. Policy Implications
The findings from the thesis provide some policy insights for poverty reduction, which are not
only relevant for Pakistan but also for other developing countries struggling with poverty. In
Pakistan‟s case, the agriculture, industry and service sectors have some sub-sectors, including
crops, livestock, fishery, forestry, construction, trade, etc. This widens the policy choice
currently offered in the literature, promoting the agricultural sector, such as in Montalvo and
Ravallion (2009). Advocating the development of agriculture seems reasonable given that the
majority of the poor work in the agriculture sector. The finding from this thesis does not rule out
this recommendation because it is clear that the growth of the agricultural sector can have a
significant impact on poverty reduction.
It may be suggested from the findings that the promotion of the sectors which are more pro-poor
may promote the sectors which are more labore intensive and have close and strong production
linkages with the rest of the economy. In the case of Pakistan, along with agriculture, industry
and services, there are some sub-sectors including livestock, fisheries, crops, manufacturing,
construction, trade and financial sector which may have potential impacts on poverty reduction.
Developing the agriculture sector seems important because more of the poor reside in rural areas
and are engaged in agriculture or agriculture related activities. Limited land and inputs,
decreasing terms of trade, access to markets and shocks are different factors which reduce the
productivity of the sector. Furthermore, the share of agricultural sector in GDP and employment
is decreasing relative to other sectors. In such circumstances, the promotion of sub-sectors within
the agriculture such as livestock and minor crops should be promoted. Subsidised prices of
inputs which are used in agriculture and easy access to credit to the poor farmers may be helpful
to promote these sectors and the goal of poverty reduction especially rural poverty may be
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achieved. Furthermore the agro-based industries in the rural areas may be set up to generate
employment opportunities in the rural areas. In industrial sector, labor-intensive technology may
be more pro-poor to reduce the urban as well as rural poverty. Since GDP growth has found to
be poverty reducing, any steps taken to enhance economic growth may considered to have
poverty reducing impact. Such growth enhancing policies may be more poverty reducing which
ensure the participation of the poor in the growth process.
Although all three major sectors have been found to have poverty reducing potential, however,
agricultural and industrial sector growth has been found more poverty reducing, especially rural
poverty. It may be suggested that agricultural growth may be promoted through providing
cheaper inputs and credit facilities to the small farmers. This may enhance the productivity of
agriculture sector. Minor crops may employ the poor in production activities more than the major
crops. The growth of minor crops may be enhanced through providing better agricultural
marketing facilities to the farmers. Rural poverty may be reduced significantly by promoting
agro-based industries in the rural areas. By promoting manufacturing sector and the use of labor
intensive technology, may create more job opportunities and thus help in poverty reduction.
Through promoting financial sector, access to credit and provision of micro-financing may help
the poor in self-employing and creating the sources of income. Better education and health
facilities may be provided in the rural areas to enable the poor to get better employment. This
may enhance the capabilities of the poor. By promoting electricity and gas sector, the
productivity of agriculture sector may be increased which may result in an increase in the
incomes of the farmers and more employment opportunities for the rural poor.
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Furthermore, through the promotion of electricity and gas, employment opportunities in the
manufacturing sector, especially small scale manufacturing may be enhanced for the rural and
urban poor.
In the case of Pakistan, the agriculture, industry and service sectors have some sub-sectors,
including crops, livestock, fishery, manufacturing, construction, trade, finance and insurance etc.
It has been suggested from the findings that issue of poverty may be resolved by promoting propoor growth patterns. Such sectors that are labour intensive, have close production linkage with
other labour intensive sectors and have stronger interdependency with the rest of the economy
may be more poverty reducing than the other sectors.
This study examines the relationship between sectoral growth and poverty reduction. However,
in terms of directions for future research, the computable general equilibrium and micro
simulation model can be used to examine the impact of different trade, tax, and agricultural
policies on not only poverty but also on inequality in the case of Pakistan.
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Appendix. A:
Agricultural Growth and Poverty
Table.6.4a.Diagnostic Tests GDP vs HC
Test Statistics

LM Version

F Version

Serial Correlation

4.4554[.035]

3.8333[.060]

Functional Form

.68982[.406]

.53194[.472]

Normality

2.8619[.239]

Not applicable

Heteroscedasticity

1.0288[.310]

1.0010[.324]

Test Statistics

LM Version

F Version

Serial Correlation

3.7298[.053]

3.0269[.093]

Functional Form

.0041132[.949]

.0030018[.957]

Normality

.21372[.899]

Not applicable

Heteroscedasticity

.022052[.882]

.020872[.886]

Test Statistics

LM Version

F Version

Serial Correlation

4.2610[.039]

3.5141[.072]

Functional Form

.017980[.893]

.013127[.910]

Normality

.13779[.933]

Not applicable

Heteroscedasticity

.034874[.852]

.033020[.857]

Table.6.4b.Diagnostic Tests GDP vs RHC

Table.6.4c.Diagnostic Tests GDP vs UHC
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Table.6.6a.Diagnostic Tests Sectors vs HC
Test Statistics

LM Version

F Version

Serial Correlation

3.6124[.057]

2.8131[.105]

Functional Form

.9186E-3[.976]

.6455E-3[.980]

Normality

.31236[.855]

Not applicable

Heteroscedasticity

.20058[.654]

.19078[.665]

Test Statistics

LM Version

F Version

Serial Correlation

3.2719[.070]

2.5222[.124]

Functional Form

.22186[.638]

.15684[.695]

Normality

.077231[.962]

Not applicable

Heteroscedasticity

.0031067[.956]

.0029391[.957]

Table.6.6b.Diagnostic Tests Sectors vs RHC

Table.6.6c.Diagnostic Tests Sectors vs UHC
Test Statistics

LM Version

F Version

Serial Correlation

2.1714[.141]

1.6210[.214]

Functional Form

.45967[.498]

.32708[.572]

Normality

.40017[.819]

Not applicable

Heteroscedasticity

.051868[.820]

.049133[.826]
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Table.6.8a.Diagnostic Tests Agri vs HC
Test Statistics

LM Version

F Version

Serial Correlation

4.0212[.045]

3.2922[.081]

Functional Form

.71287[.398]

.53043[.473]

Normality

2.1664[.339]

Not applicable

Heteroscedasticity

.24664[.619]

.23487[.631]

Test Statistics

LM Version

F Version

Serial Correlation

7.1169[.008]

6.4303[.017]

Functional Form

.3096E-3[.986]

.2259E-3[.988]

Normality

1.1683[.558]

Not applicable

Heteroscedasticity

.010065[.920]

.0095234[.923]

Test Statistics

LM Version

F Version

Serial Correlation

14.8725[.000]

18.1474[.000]

Functional Form

2.8207[.093]

2.2282[.147]

Normality

.85049[.654]

Not applicable

Heteroscedasticity

.017939[.893]

.016977[.897]

Table.6.8b.Diagnostic Tests Agri vs RHC

Table.6.8c.Diagnostic Tests Agri vs UHC
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Disaggregated Results of AGR vs HC
Table.6.10a.Diagnostic Tests Model I
Test Statistics

LM Version

F Version

Serial Correlation

3.4386[.064]

2.6639[.115]

Functional Form

.11489[.735]

.080982[.778]

Normality

3.4133[.181]

Not applicable

Heteroscedasticity

.39151[.532]

.37431[.545]

Test Statistics

LM Version

F Version

Serial Correlation

2.4608[.117]

1.8524[.185]

Functional Form

.049873[.823]

.035093[.853]

Normality

1.6963[.428]

Not applicable

.0050063[.944]

.0047363[.946]

Test Statistics

LM Version

F Version

Serial Correlation

1.5798[.209]

1.1596[.291]

Functional Form

.30975[.578]

.21950[.643]

Normality

4.2339[.120]

Not applicable

Heteroscedasticity

.27765[.598]

.26463[.610]

Table.6.10b.Diagnostic Tests Model II

Heteroscedasticity

Table.6.10c.Diagnostic Tests Model III
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Table.6.10d.Diagnostic Tests Model IV
Test Statistics

LM Version

F Version

Serial Correlation

5.8416[.016]

5.0620[.033]

Functional Form

.49715[.481]

.36772[.549]

Normality

5.9080[.052]

Not applicable

Heteroscedasticity

.17731[.674]

.16853[.684]

Test Statistics

LM Version

F Version

Serial Correlation

2.9674[.085]

2.3542[.137]

Functional Form

.33769[.561]

.24869[.622]

Normality

4.1690[.124]

Not applicable

Heteroscedasticity

.10488[.746]

.099489[.754]

Table.6.10e.Diagnostic Tests Model V

Disaggregated AGR vs RHC

Table.6.12a.Diagnostic Tests Model I
Test Statistics

LM Version

F Version

Serial Correlation

5.5907[.018]

4.6278[.041]

Functional Form

.0034015[.953]

.0023905[.961]

Normality

.70587[.703]

Not applicable

Heteroscedasticity

.037076[.847]

.035107[.852]
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Table.6.12b.Diagnostic Tests Model II
Test Statistics

LM Version

F Version

Serial Correlation

5.0884[.024]

4.1458[.052]

Functional Form

.15880[.690]

.11207[.740]

Normality

2.4057[.300]

Not applicable

.0051784[.943]

.0048991[.945]

Test Statistics

LM Version

F Version

Serial Correlation

3.8365[.050]

3.0078[.095]

Functional Form

.54742[.459]

.39045[.538]

Normality

1.1006[.577]

Not applicable

Heteroscedasticity

.063036[.802]

.059730[.808]

Test Statistics

LM Version

F Version

Serial Correlation

8.5480[.003]

8.1118[.008]

Functional Form

.025369[.873]

.018525[.893]

Normality

5.1144[.078]

Not applicable

Heteroscedasticity

.11139[.739]

.10569[.747]

Heteroscedasticity

Table.6.12c.Diagnostic Tests Model III

Table.6.12d.Diagnostic Tests Model IV
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Table.6.12e.Diagnostic Tests Model V
Test Statistics

LM Version

F Version

Serial Correlation

6.7329[.009]

6.0061[.021]

Functional Form

.59647[.440]

.44239[.512]

Normality

.68508[.710]

Not applicable

.0023269[.962]

.0022012[.963]

Heteroscedasticity

Disaggregated Results AGR vs UHC

Table.6.14a.Diagnostic Tests Model I
Test Statistics

LM Version

F Version

Serial Correlation

5.7713[.016]

4.8050[.038]

Functional Form

2.5880[.108]

1.9554[.174]

Normality

.47565[.788]

Not applicable

.2525E-3[.987]

.2388E-3[.988]

Test Statistics

LM Version

F Version

Serial Correlation

10.1340[.001]

10.1845[.004]

Functional Form

4.1685[.041]

3.4281[.075]

Normality

.66598[.717]

Not applicable

.2754E-4[.996]

.2605E-4[.996]

Heteroscedasticity

Table.6.14b.Diagnostic Tests Model II

Heteroscedasticity
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Table.6.14c.Diagnostic Tests Model III
Test Statistics

LM Version

F Version

Serial Correlation

4.4161[.036]

3.5238[.072]

Functional Form

1.0325[.310]

.74634[.396]

Normality

1.5000[.472]

Not applicable

.0041923[.948]

.0039661[.950]

Test Statistics

LM Version

F Version

Serial Correlation

14.7109[.000]

17.1602[.000]

Functional Form

2.4003[.121]

1.8037[.191]

Normality

1.0892[.580]

Not applicable

Heteroscedasticity

.35731[.550]

.34129[.563]

Test Statistics

LM Version

F Version

Serial Correlation

6.5269[.011]

5.7830[.023]

Functional Form

.99326[.319]

.74481[.396]

Normality

1.3672[.505]

Not applicable

Heteroscedasticity

.073910[.786]

.070055[.793]

Heteroscedasticity

Table.6.14d.Diagnostic Tests Model IV

Table.6.14e.Diagnostic Tests Model V
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Figure 6.1. GDP and HC
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Figure 6.2. GDP and RHC
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Figure. 6.3. GDP and UHC
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Figure.6.4.Sectors and HC
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Figure. 6.5. Sectors and RHC
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Figure.6.6. Sectors and UHC
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Figure.6.7 AGRG and HC
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Figure. 6.8 AGRG and RHC

Plot of Cumulative Sum of Recursive Residuals
20

10

0

-10

-20
1974

1983

1992

2001

2010

The straight lines represent critical bounds at 5% significance level

Plot of Cumulative Sum of Squares of Recursive Residuals
1.4
1.2
1.0
0.8
0.6
0.4
0.2
0.0
-0.2
-0.4
1974

1983

1992

2001

The straight lines represent critical bounds at 5% significance level

241

2010

Figure. 6.9 AGRG and UHC
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Disaggregated Agricultural sector and HC
Figure.6.10 Model I
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Figure 6.11 Model II
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Figure 6.12 Model III
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Figure.6.13 Model IV
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Figure 6.14 Model V
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Disaggregated Agricultural sector and RHC
Figure. 6.15 Model I
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Figure 6.16 Model II
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Figure 6.17 Model III

Plot of Cumulative Sum of Recursive Residuals
20

10

0

-10

-20
1974

1983

1992

2001

2010

The straight lines represent critical bounds at 5% significance level

Plot of Cumulative Sum of Squares of Recursive Residuals
1.4
1.2
1.0
0.8
0.6
0.4
0.2
0.0
-0.2
-0.4
1974

1983

1992

2001

The straight lines represent critical bounds at 5% significance level

250

2010

Figure 6.18 Model IV
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Figure 6.19 Model V
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Disaggregated Agricultural sector and UHC
Figure 6.20 Model I
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Figure 6.21 Model II
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Figure 6.22 Model III
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Figure 6.23 Model IV
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Figure 6.24 Model V
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Appendix. B:
Industrial Growth and Poverty

Table.7.4a.Diagnostic Tests IND vs HC
Test Statistics

LM Version

F Version

Serial Correlation

5.6105[.018]

5.0047[.033]

Functional Form

.0016357[.968]

.0012379[.972]

Normality

.87322[.646]

Not applicable

Heteroscedasticity

.24779[.619]

.23597[.630]

Test Statistics

LM Version

F Version

Serial Correlation

5.2720[.022]

4.6525[.040]

Functional Form

.37655[.539]

.28789[.596]

Normality

.40225[.818]

Not applicable

Heteroscedasticity

.069297[.792]

.065675[.799]

Test Statistics

LM Version

F Version

Serial Correlation

2.7330[.098]

2.1534[.154]

Functional Form

.35246[.553]

.25968[.614]

Normality

.81190[.666]

Not applicable

Heteroscedasticity

.34426[.557]

.32871[.570]

Table.7.4b.Diagnostic Tests IND vs RHC

Table.7.4c.Diagnostic Tests IND vs UHC
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Disaggregated Results IND vs HC

Table.7.6a.Diagnostic Tests Model I
Test Statistics

LM Version

F Version

Serial Correlation

6.7002[.010]

5.9706[.021]

Functional Form

.056985[.811]

.041648[.840]

Normality

2.6205[.270]

Not applicable

.5456E-4[.994]

.5161E-4[.994]

Test Statistics

LM Version

F Version

Serial Correlation

6.8746[.009]

5.9332[.022]

Functional Form

.10919[.741]

.076955[.784]

Normality

.64468[.724]

Not applicable

Heteroscedasticity

.075783[.783]

.071834[.790]

Test Statistics

LM Version

F Version

Serial Correlation

7.2347[.007]

6.5626[.016]

Functional Form

.033066[.856]

.024151[.878]

Normality

2.5656[.277]

Not applicable

Heteroscedasticity

.063999[.800]

.060644[.807]

Heteroscedasticity

Table.7.6b.Diagnostic Tests Model II

Table.7.6c.Diagnostic Tests Model III
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Table.7.6d.Diagnostic Tests Model IV
Test Statistics

LM Version

F Version

Serial Correlation

6.4381[.011]

5.4771[.027]

Functional Form

.063374[.801]

.044610[.834]

Normality

.76878[.681]

Not applicable

Heteroscedasticity

.020662[.886]

.019556[.890]

Test Statistics

LM Version

F Version

Serial Correlation

7.0464[.008]

6.1164[.020]

Functional Form

.11003[.740]

.077549[.783]

Normality

.75223[.687]

Not applicable

Heteroscedasticity

.086487[.769]

.082004[.776]

Test Statistics

LM Version

F Version

Serial Correlation

7.2922[.007]

6.3821[.018]

Functional Form

.032297[.857]

.022715[.881]

Normality

2.5568[.278]

Not applicable

Heteroscedasticity

.060785[.805]

.057594[.812]

Table.7.6e.Diagnostic Tests Model V

Table.7.6f.Diagnostic Tests Model VI
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Disaggregated Results IND vs RHC

Table.7.8a.Diagnostic Tests Model I
Test Statistics

LM Version

F Version

Serial Correlation

7.6123[.006]

6.9938[.013]

Functional Form

.14546[.703]

.10657[.747]

Normality

1.2982[.523]

Not applicable

Heteroscedasticity

.093137[.760]

.088324[.768]

Test Statistics

LM Version

F Version

Serial Correlation

7.1441[.008]

6.2215[.019]

Functional Form

.076639[.782]

.053966[.818]

Normality

1.1512[.562]

Not applicable

Heteroscedasticity

.033956[.854]

.032150[.859]

Test Statistics

LM Version

F Version

Serial Correlation

5.0662[.024]

4.2835[.048]

Functional Form

.37339[.541]

.27525[.604]

Normality

.29196[.864]

Not applicable

Heteroscedasticity

.036658[.848]

.034711[.853]

Table.7.8b.Diagnostic Tests Model II

Table.7.8c.Diagnostic Tests Model III
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Table.7.8d.Diagnostic Tests Model IV
Test Statistics

LM Version

F Version

Serial Correlation

4.1110[.043]

3.2499[.083]

Functional Form

.26451[.607]

.18721[.669]

Normality

.13293[.936]

Not applicable

Heteroscedasticity

.17552[.675]

.16683[.685]

Test Statistics

LM Version

F Version

Serial Correlation

7.0903[.008]

6.1635[.020]

Functional Form

.076001[.783]

.053516[.819]

Normality

1.1285[.569]

Not applicable

Heteroscedasticity

.043247[.835]

.040957[.841]

Test Statistics

LM Version

F Version

Serial Correlation

5.0623[.024]

4.1211[.053]

Functional Form

.33741[.561]

.23928[.629]

Normality

.29208[.864]

Not applicable

Heteroscedasticity

.063776[.801]

.060433[.807]

Table.7.8e.Diagnostic Tests Model V

Table.7.8f.Diagnostic Tests Model VI
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Disaggregated Results IND vs UHC

Table.7.10a.Diagnostic Tests Model I
Test Statistics

LM Version

F Version

Serial Correlation

4.8072[.028]

3.8825[.060]

Functional Form

.11197[.738]

.078920[.781]

Normality

.53641[.765]

Not applicable

Heteroscedasticity

.33243[.564]

.31731[.577]

Test Statistics

LM Version

F Version

Serial Correlation

6.2464[.012]

5.2808[.030]

Functional Form

.15069[.698]

.10632[.747]

Normality

.97412[.614]

Not applicable

Heteroscedasticity

.29467[.587]

.28098[.599]

Test Statistics

LM Version

F Version

Serial Correlation

4.2421[.039]

3.3670[.078]

Functional Form

.74585[.388]

.53489[.471]

Normality

.69075[.708]

Not applicable

Heteroscedasticity

.018565[.892]

.017570[.895]

Table.7.10b.Diagnostic Tests Model II

Table.7.10c.Diagnostic Tests Model III
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Table.7.10d.Diagnostic Tests Model IV
Test Statistics

LM Version

F Version

Serial Correlation

6.0711[.014]

5.1036[.032]

Functional Form

.91680[.338]

.66061[.424]

Normality

1.2468[.536]

Not applicable

Heteroscedasticity

.023386[.878]

.022136[.883]

Test Statistics

LM Version

F Version

Serial Correlation

6.6925[.010]

5.7414[.024]

Functional Form

.19928[.655]

.14079[.711]

Normality

1.3611[.506]

Not applicable

Heteroscedasticity

.22736[.633]

.21640[.645]

Test Statistics

LM Version

F Version

Serial Correlation

6.9266[.008]

5.9884[.021]

Functional Form

1.1902[.275]

.86419[.361]

Normality

1.8351[.399]

Not applicable

Heteroscedasticity

.018648[.891]

.017649[.895]

Table.7.10e.Diagnostic Tests Model V

Table.7.10f.Diagnostic Tests Model VI
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Figure 7.1 INDG and HC
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Figure 7.2 INDG and RHC
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Figure 7.3 INDG and UHC
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Disaggregated industrial sector and poverty
Figure 7.4 Model I
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Figure 7.5 Model II
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Figure 7.6 Model III
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Figure 7.7 Model IV
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Figure 7.8 Model V
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Figure 7.9 Model VI
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Disaggregated industrial Growth and Rural poverty
Figure 7.10 Model I
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Figure 7.11 Model II
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Figure 7.12 Model III
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Figure 7.13 Model IV
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Figure 7.14 Model V
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Figure 7.15 Model VI
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Disaggregated industrial growth and urban poverty
Figure 7.16 Model I
Plot of Cumulative Sum of Recursive Residuals
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Figure 7.17 Model II
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Figure 7.18 Model III
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Figure 7.19 Model IV
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Figure 7.20 Model V
Plot of Cumulative Sum of Recursive Residuals
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Figure 7.21 Model VI
Plot of Cumulative Sum of Recursive Residuals
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Appendix. C:
Services Growth and Poverty
Table.8.4a.Diagnostic Tests SER vs HC
Test Statistics

LM Version

F Version

Serial Correlation

4.8184[.028]

4.3420[.046]

Functional Form

.98410[.321]

.79239[.381]

Normality

7.9398[.019]

Not applicable

Heteroscedasticity

1.2012[.273]

1.1743[.286]

Test Statistics

LM Version

F Version

Serial Correlation

6.9992[.008]

6.7657[.014]

Functional Form

.10983[.740]

.086338[.771]

Normality

1.4161[.493]

Not applicable

Heteroscedasticity

.68770[.407]

.66285[.421]

Test Statistics

LM Version

F Version

Serial Correlation

6.2840[.012]

5.5238[.026]

Functional Form

.44786[.503]

.33082[.570]

Normality

1.6929[.429]

Not applicable

Heteroscedasticity

2.4174[.120]

2.4466[.127]

Table.8.4b.Diagnostic Tests SER vs RHC

Table.8.4c.Diagnostic Tests SER vs UHC
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Disaggregated Results SER vs HC

Table.8.6a.Diagnostic Tests Model I
Test Statistics

LM Version

F Version

Serial Correlation

1.2778[.258]

.93004[.344]

Functional Form

.077179[.781]

.054347[.817]

Normality

1.0519[.591]

Not applicable

Heteroscedasticity

.37468[.540]

.35806[.553]

Test Statistics

LM Version

F Version

Serial Correlation

11.3474[.001]

11.5010[.002]

Functional Form

.88678[.346]

.63845[.432]

Normality

7.6270[.022]

Not applicable

Heteroscedasticity

.13242[.716]

.12571[.725]

Test Statistics

LM Version

F Version

Serial Correlation

2.5008[.114]

1.8847[.182]

Functional Form

.13997[.708]

.098728[.756]

Normality

1.5554[.459]

Not applicable

Heteroscedasticity

.28076[.596]

.26761[.608]

Table.8.6b.Diagnostic Tests Model II

Table.8.6c.Diagnostic Tests Model III
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Table.8.6d.Diagnostic Tests Model IV
Test Statistics

LM Version

F Version

Serial Correlation

.39443[.530]

.28015[.601]

Functional Form

.039693[.842]

.027923[.869]

Normality

.65523[.721]

Not applicable

.0014614[.970]

.0013824[.971]

Test Statistics

LM Version

F Version

Serial Correlation

.85878[.354]

.61780[.439]

Functional Form

.27269[.602]

.19305[.664]

Normality

.82783[.661]

Not applicable

Heteroscedasticity

.064418[.800]

.061042[.806]

Heteroscedasticity

Table.8.6e.Diagnostic Tests Model V

Disaggregated Results SER vs RHC
Table.8.8a.Diagnostic Tests Model I
Test Statistics

LM Version

F Version

Serial Correlation

1.1298[.288]

.81895[.374]

Functional Form

.50975[.475]

.36320[.552]

Normality

.65907[.719]

Not applicable

Heteroscedasticity

.063490[.801]

.060162[.808]
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Table.8.8b.Diagnostic Tests Model II
Test Statistics

LM Version

F Version

Serial Correlation

9.9664[.002]

9.5854[.005]

Functional Form

.13176[.717]

.092917[.763]

Normality

4.0778[.130]

Not applicable

Heteroscedasticity

.030172[.862]

.028565[.867]

Test Statistics

LM Version

F Version

Serial Correlation

2.2655[.132]

1.6958[.204]

Functional Form

1.7594[.185]

1.2981[.265]

Normality

.37207[.830]

Not applicable

.0047203[.945]

.0044657[.947]

Test Statistics

LM Version

F Version

Serial Correlation

1.6821[.195]

1.2383[.276]

Functional Form

.50204[.479]

.35764[.555]

Normality

.44215[.802]

Not applicable

Heteroscedasticity

.075920[.783]

.071963[.790]

Table.8.8c.Diagnostic Tests Model III

Heteroscedasticity

Table.8.8d.Diagnostic Tests Model IV
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Table.8.8e.Diagnostic Tests Model V
Test Statistics

LM Version

F Version

Serial Correlation

2.8084[.094]

2.1356[.156]

Functional Form

1.1042[.293]

.79977[.379]

Normality

.58018[.748]

Not applicable

.0013091[.971]

.0012383[.972]

Heteroscedasticity

Disaggregated Results SER vs UHC
Table.8.10a.Diagnostic Tests Model I
Test Statistics

LM Version

F Version

Serial Correlation

.93729[.333]

.67576[.419]

Functional Form

.55184[.458]

.39365[.536]

Normality

1.5697[.456]

Not applicable

Heteroscedasticity

.023261[.879]

.022018[.883]

Test Statistics

LM Version

F Version

Serial Correlation

14.9015[.000]

18.2068[.000]

Functional Form

1.6905[.194]

1.2927[.266]

Normality

3.6119[.164]

Not applicable

Heteroscedasticity

.35569[.551]

.33973[.564]

Table.8.10b.Diagnostic Tests Model II
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Table.8.10c.Diagnostic Tests Model III
Test Statistics

LM Version

F Version

Serial Correlation

3.4966[.061]

2.7135[.112]

Functional Form

4.9878[.026]

4.0510[.055]

Normality

1.8006[.406]

Not applicable

Heteroscedasticity

.020023[.887]

.018951[.891]

Test Statistics

LM Version

F Version

Serial Correlation

.87719[.349]

.63137[.434]

Functional Form

1.9133[.167]

1.4178[.245]

Normality

.60428[.739]

Not applicable

Heteroscedasticity

.072448[.788]

.068666[.795]

Test Statistics

LM Version

F Version

Serial Correlation

3.6068[.058]

2.8083[.106]

Functional Form

3.7479[.053]

2.9305[.099]

Normality

1.1649[.559]

Not applicable

Heteroscedasticity

.027613[.868]

.026140[.872]

Table.8.10d.Diagnostic Tests Model IV

Table.8.10e.Diagnostic Tests Model V
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Figure 8.1 SERG and HC
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Figure 8.2 SERG and RHC
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Figure 8.3 SERG and UHC
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Disaggregated Services and Poverty
Figure 8.4 Model I
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Figure 8.5 Model II
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Figure 8.6 Model III
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Figure 8.7 Model IV
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Figure 8.8 Model V
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Disaggregated Services Growth and Rural Poverty
Figure 8.9 Model I
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Figure 8.10 Model II
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Figure 8.11 Model III
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Figure 8.12 Model IV
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Figure 8.13 Model V
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Disaggregated Services Growth and Urban Poverty
Figure 8.14 Model I
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Figure 8.15 Model II
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Figure 8.16 Model III
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Figure 8.17 Model IV
Plot of Cumulative Sum of Recursive Residuals
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Figure 8.18 Model V
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