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Highlights 

•Poverty levels are unlikely to decline without rapid productivity 
growth by the small commercial farmers. 

• Income of the rural poor is primarily from selling non-farm output 
locally. 

•Large-scale farms provide little stimulus to the rural non-farm 
sector. 

•Transforming sharecropping farms into small commercial farms 
will reduce poverty. 

Summary 
Our core thesis is that in both low- and middle-income countries, 
rapid growth in agricultural production and income among small 
commercial farmers is the dominant means of reducing rural 
poverty. This effect is generated from increased expenditures 
from smaller commercial farmers on the poor, labor-intensive, 
non-tradable, rural non-farm sector, thereby increasing incomes 
for the rural non-farm population and reducing poverty levels. 
We illustrate the relationship between small commercial farmers, 
rural non-farm households, large commercial farmers, and urban 
households in three contrasting situations. First, we analyze 
Punjab, Pakistan, a middle-income province with a large urban 
sector, dominance of small commercial farms in the local 



economy and significant land area managed by large commercial 
farms. Second, we analyze Sindh, Pakistan, a middle-income 
province with a large urban population and dominated in rural 
areas by large feudal holdings, but with a significant small 
commercial farm component. Third, we analyze data from 
Ethiopia, a low-income country with a relatively small urban sector 
and dominated by small commercial farms. 
In the two middle-income provinces of Pakistan, the role that 
agriculture plays in income determination is much less than the 
urban sector, but it maintains a dominant role in rural poverty 
determination. In Ethiopia, the low-income country, agricultural 
growth is a dominant variable both in income growth and poverty 
reduction—accounting for 73% of employment growth in the fast 
agricultural growth case. Large-scale commercial farms show little 
impact of agricultural growth on poverty reduction as compared to 
areas dominated by small commercial farms, partly because of 
their small proportion of total agricultural output, and partly due to 
weak consumption based multipliers. 
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1. Introduction 
Our core thesis is that in both low- and middle-income countries, 
rapid growth in agricultural production and income among small 
commercial farmers is the dominant means of reducing rural 
poverty. This effect is generated from increased expenditures 
from smaller commercial farmers on the poor, labor-intensive, 
non-tradable, rural non-farm sector, thereby increasing incomes 
for the rural non-farm population and reducing poverty levels. This 
mechanism explains findings of cross-sectional studies and is 
consistent with a strong correlation between agricultural growth 
and poverty reduction 



We define small commercial farmers as households producing 
sufficient agricultural output to be above the poverty line, but not 
sufficient to sustain a lifestyle fashioned after those in urban 
areas. They are not poor, meaning that they earn incomes that 
are above their country’s poverty line, and they sell a large 
proportion of their agricultural output. Rural non-farm households 
are those owning or farming on an insufficient land size to rise 
above the poverty line. Because of their inability to produce 
sufficient agricultural output to be above the poverty line, let alone 
sell even small proportions of their agricultural output to nearby 
markets, they produce primarily labor-intensive non- tradable 
goods and services, such as house improvements and personal 
and commercial services. 
 
In this paper, we analyze three different geographic, climatic, 
political, and cultural situations to show how the extent of poverty 
reduction may differ according to the agricultural growth rate and 
the relative size of the three rural population sectors and the 
urban population sector. We conduct two analyses for provinces 
in Pakistan, a middle-income country with a large urban sector. 
The Punjab province is dominated by small commercial farmers, 
but hosts a substantial large-scale farm sector as well. The other 
province, Sindh, is dominated by a large-scale, feudal farming 
sector but also has a substantial small commercial farm sector. In 
the third analysis, Ethiopia, we contrast the first two analyses by 
evaluating a low-income country with a small urban sector and 
farming dominated by small commercial farms. 
Our empirical effort has two components. First, we use large-
scale household surveys to provide descriptive data on the share 
of households and land in the three rural household population 
sectors. We have chosen survey sources that are notable for their 
professionalism: for Ethiopia, the Central Statistical Agency 
(CSA), and for Pakistan, the Pakistan Bureau of Statistics 
Household Income and Economic Survey. The three geographic 
areas provide substantial variability in the proportions of the three 



rural and one urban income class. 

Second, we use a simplified growth accounting framework to 
analyze the effect of various assumptions about agriculture 
growth rates and the proportions of each population sector in 
each geography on poverty reduction. The basic sources of data 
for that effort are the descriptive studies stated above, and 
several coefficients drawn entirely from secondary sources, such 
as from Bell, Hazell, and Slade (1982) and Rao (1975). Those 
data are scarce and force reliance on logic to fill the gaps. We 
illustrate sensitivity to one of those assumptions and provide the 
basis for a wide range of sensitivity tests. 
 
2. Literature review 

There is substantial literature counter to our position that rapid 
agricultural production growth by small commercial farmers is an 
effective driver of poverty reduction. Much of this literature was 
prompted by widespread observation in the 1970s that the Green 
Revolution was not reducing poverty (Glaeser, 1987, Griffin, 1972, 
Griffin, 1974, Griffin, 1989, Griffin and Ghose, 1979, Griffin et al., 
2002, Junankar, 1975 and Pearse, 1980, specific to India; Niazi, 
2004, and Cleaver, 1972, specific to Pakistan; Christiansen, 
Demery, & Kuhl, 2006 review the academic debate on the role of 
agriculture in poverty reduction). 

Griffin and Ghose’s World Development paper (1979) is a careful, 
data-rich analysis that covers the bulk of the issues from the 
literature on the Green Revolution. The purpose of our references 
in this paper is not to provide an overview of this literature but to 
focus on the major areas of disagreement or complementary with 
our paper. Griffin is explicit that “there is no evidence that 
agricultural growth reduces poverty.” He compares poverty rates 
and agricultural growth rates for numerous countries over a five-
year period in the late 1960s with a five-year period during the 



early 1970s, noting a relationship in areas of large production 
increase such as the Punjab of India. 
Griffin’s detailed statistical analysis rules out fluctuations in 
production and differences in population density as explanations 
for the lack of poverty reduction, leading to his conclusion that the 
issue lies with high land concentration in the hands of more 
prosperous farmers. He details how Punjab India’s political and 
institutional systems funnel resources disproportionately to them, 
and makes a strong case for land reform policies that provide 
land, even very small plots, to the poorest rural people. 
Our analysis questions those positions. Griffin notes that land 
reforms generally distribute to those already owning enough land 
to avoid poverty. Our paper, in its analysis of large feudal 
holdings, is in agreement that only through expropriation of large-
scale feudal farms can a major impact be made on poverty 
reduction. However, in our large-scale farm analysis, we show 
that land distribution to large-scale farm workers or tenants, most 
of whom are in poverty, not only lifts them out of poverty but lifts 
many with even fewer land holdings out as well. 

Surprisingly, we find that none of the current literature divides 
“small-scale farms” into those earning incomes or producing an 
agricultural output that would be above their country’s poverty line 
and those below. In all literature, average farm size is calculated 
as all farmed land, excluding large commercial outliers, divided by 
the number of landholding households—typically producing a 
number that is quite small and not representative of farms that 
produce the bulk of output. Griffin implicitly assumes no transfer 
mechanism from higher-income farmers to those below the 
poverty line. This distinction, however, is the core of our paper. 
More recent literature (since 2000) examines the potential role of 
smallholder agriculture in reducing poverty in a more favorable 
light (Bravo-Ortega and Lederman, 2005, Fan et al., 2013, Hazell, 
2013, Hazell et al., 2007 and Lipton, 2006). Lipton (2006) and 
Hazell et al. (2007) make a strong case for promoting small farms 
to drive economic growth and poverty reduction. See also Loayza 



& Raddatz, 2010. 
Fan et al. (2013) define three smallholder classes: (1) subsistence 
farmers without profit potential who face both hard and soft 
constraints; (2) subsistence farmers with profit potential who face 
only soft constraints; and (3) commercialized smallholder farmers. 
Soft constraints include limited access to markets and 
information, financial capital, infrastructure, and smallholder-
friendly technologies; whereas hard constraints include 
constraints that are generally far outside of farmers’ control, such 
as high population density, low quality soil, low rainfall, high 
temperatures, and remote inaccessible location. 

There is substantial literature that supports our position about the 
mechanisms by which small commercial farmers transfer income 
to lift other rural population sectors out of poverty. Johnston and 
Mellor (1961) and Mellor (1966) argue that agricultural 
development focused on small- and medium- sized farms would 
generate rapid, equitable, geographically dispersed growth owing 
to agriculture’s substantial labor-intensive linkages with the non-
farm economy. Bell et al. (1982) made the earliest and still most 
substantial data-based contribution to this literature, showing how 
smallholders spend substantial portions of increased income 
(about half of increased incomes) on employment-intensive, non-
tradable goods and services produced by the rural non-farm 
sector. Hazell and Ramasamy (1991) showed similar relationships 
for south India in the context of rapid agricultural growth, and 
Hazell and Roell (1983) did likewise for a comparative analysis of 
Malaysia and Nigeria. A lengthy overview by Delgado, Hopkins, 
and Kelly (1998) consolidated strong evidence of these indirect 
income-transfer mechanisms. 

Haggblade, Hammer, and Hazell (1991) provide a technical 
analysis of the preferred methodology for analyzing these 
relationships, which our methodology follows. Balla (2004) shows 
the importance of the rural non-farm sector and documents the 
lack of data on this population sector. In more recent studies, 



Haggblade et al., 2007 and Haggblade et al., 2007, and 
Haggblade, Hazell, and Reardon (2010) highlight in much greater 
depth the role of the rural non-farm economy for poverty reduction 
and growth in Africa and Asia. Malik (2008) relates this to the 
situation in Pakistan. 

Current literature does not define an optimal farm size to 
maximize growth and reduce poverty. However, Mellor (1992) and 
Dorosh and Mellor (2014) argue that it is necessary to focus on 
medium- sized farms—defined as farms large enough to adopt 
new technologies and produce surpluses for markets, yet small 
and numerous enough to have expenditure patterns that drive a 
vibrant, rural non- farm economic sector. Our paper defines rural 
household classes more precisely and quantifies the 
relationships. 

While a smaller proportion of the literature, some analysis in 
recent years has also discussed allocating resources into large-
scale farms as a means of accelerating agricultural production 
because smallholder farmers are not efficient means of increasing 
agricultural production. This literature is contrary to much of the 
recent literature (Hazell, 2013 and Lipton, 2006). 

The World Development paper by Collier and Dercon (2014) 
provides a comprehensive overview of the arguments for large-
scale farms, extended further by the exposition in Deininger and 
Byerlee (2011). In contrast to the Griffin-type analysis and all of 
the forgoing studies, Collier and Dercon (2014), following in the 
tradition of Maxwell (2004), argue that large commercial farms 
should be the drivers of overall agricultural growth in Africa. They 
based this argument on large commercial farmers’ greater ability 
to adopt advances in technology, bear risk, access capital, 
achieve economies of scale in purchasing inputs and marketing, 
and capturing potential economies of scale downstream in 
agricultural value chains—implicitly assuming that small 
commercial farms lack normal public goods essential to their 



success. In addition, the authors explicitly exclude “mega farms” 
from their recommendations. Our paper analyzes large 
commercial and large feudal farms in Pakistan where they are 
believed to be more important than in most countries, showing 
their impact on production is modest and on poverty reduction 
even more limited. However, we also show that major poverty 
alleviation occurs in contexts, such as Ethiopia, where small 
commercial farmers have had major support from government 
investments and institutions. 

Employment elasticities with respect to output represent an 
important data set for this paper. Rao (1975) provides support for 
an employment elasticity value of 0.3 for what are, in effect, small 
commercial farmers adopting improved technology. 

3. Defining rural household classes 
We define three broad classes of rural employment, and translate 
these definitions to the Pakistan context into area (acres) of land 
per household. Data in this section are for all of Pakistan since 
the issues covered have broad application. The basic source of 
data for Pakistan is the Pakistan Bureau of Statistics Household 
Income and Economic Survey 2010–11 (Government of Pakistan, 
2010a). This series of nationally representative surveys were 
initiated in 1963–64 by the Government’s Federal Bureau of 
Statistics—now renamed the Pakistan Bureau of Statistics—and 
have been widely used in the literature for consumption patterns 
and poverty analysis in Pakistan. 

 (a). Small commercial farmer 
Small commercial farmers are defined as having enough land to 
produce agricultural output sufficient to exceed the World Bank-
defined poverty level but not enough as to take on import and 
capital-intensive urban consumption patterns. To translate this 
definition into average farm area size for small commercial 
farmers in Pakistan, we apply the Government of Pakistan 



defined 2350 calories per day per adult equivalent (Government 
of Pakistan, 2001) as the caloric requirement necessary for 
subsistence, generally taken as the poverty level of food 
consumption by IFPRI and other institutions. 

In Pakistan, meeting this caloric intake at average agricultural 
yields requires 1.4 acres of land for an average family size of six. 
When including other basic expenses needed just at the poverty 
level, income would need to increase by 30%, bringing the land 
requirement to 1.8 acres to cover increased needs for agricultural 
output. Farms under 3.0 acres average 1.4 acres; so we use 3.0 
acres as the lower area size bound for small commercial farms. 
Farms of this size and larger are deemed commercial because 
they produce more agricultural product than they consume by a 
minimum of 30%. As farm size increases from the lower bound, 
marketing rises disproportionately—thus, this class of farmers is 
highly commercial. 

The upper limit of land area owned or managed by small 
commercial farms conceptually excludes farmers who are urban-
oriented in their consumption patterns, particularly those that live 
in or near urban areas. This distinction is to separate those whose 
expenditure patterns drive rural poverty reduction by creating 
markets for the rural non-farm population. This upper limit for 
Pakistan is set at 75 acres. (In a later example, for Ethiopia, we 
show the size range of small commercial farmers much smaller 
than for Pakistan.) Thus, over eighty percent of Pakistan’s farming 
area, and by implication, over 80% of household agricultural 
income in Pakistan originates from the three to 75 acre farm size 



  
(Table 1). 
Table 1. 
Distribution by share of households, area, share-cropped, and poor households, 
Pakistan 2010–11 

Size 
of 
farm 
(acre
s)

Distribut
ion of 
rural 
househ
olds (%)

Distribu
tion of 
poverty 
(%)

Distribut
ion of 
operato
r 
househ
olds (%)

Distribu
tion of 
operato
r acres 
(%)

Distributi
on of 
sharecro
pper 
househol
ds (%)

Poor 
sharecro
pper 
househol
ds to total 
sharecro
pper 
househol
ds (%)

Poor 
non-
sharecro
pper 
househol
ds to total 
non-
sharecro
pper 
househol
ds (%)

Landl
ess

65 72

More 
than 
zero 
but 
less 
than 
3

13 13 39 8 17 51 42

3 to 
less 
than 
5

7 5 19 11 18 62 32

5 to 
under 
12.5

11 8 31 36 53 52 27

12.5 
to 
under 
25

3 1 8 19 10 39 18



Source: Calculated from Pakistan Bureau of Statistics HIES 2010–11. 

Full-size table 
Table options 

(b). Large commercial farmer and feudal landholders 
Large commercial farmers and Feudal landholders have sufficient 
agricultural income to take on urban-oriented consumption 
patterns. They commonly live in urban areas given the usually 
poor state of rural infrastructure. In agriculture, consumption 
linkages are far stronger than production linkages (Haggblade et 
al., 1991 and Mellor and Lele, 1999). 

We define large commercial farms for Pakistan as those with 
more than 75 acres of farmed land. Large commercial farms tend 
to have technically competent management, relatively small labor 
forces, substantial mechanization, and a high level of factor 
productivity. Such farms are numerous in Pakistan’s Punjab  
Large feudal holdings, conversely, often have absentee owners 
and are typical of the Sindh province in Pakistan. Because of the 
difficulty of managing labor, such absentee owners normally 
allocate small plots of land to a family and collect revenues on a 
sharecropping basis. It is notable that the proportion in poverty is 
generally more than twice as high on sharecropped farm plots as 

25 to 
under 
50

1 0.2 2 9 0.9 24 10

50 to 
under 
75

0.3 0.1 1 7 0.4 0 11

75 
and 
above

0.1 0.03 0.4 11 0 0 9

Total 100 100 100 100 100 52 33



compared to non-sharecropped small farms (see Table 1). 

 (c). Rural non-farm households 
Rural non-farm households are those with insufficient land to lift 
themselves above the poverty level through agricultural 
production. In Pakistan, this group constitutes those with under 
three acres of land. They comprise 78% of rural households and 
85% of impoverished households. 
Three-quarters of these households are landless. These rural 
non-farm households rely on a diverse set of income sources 
(Table 2). On average, those with land derive half of their income 
from crop and livestock production, but they derive the other half 
from non-farming activities. Landless rural non- farm households 
  
Table 2. 
Percentage share of each source of income in total income, by size of farm, 
Pakistan, 2010–11 
Size of 
farm 
(acres)

Crop 
inco
me

Livesto
ck 
income

Wage
s and 
salari
es

Busine
ss 
income

rental 
and 
pensio
n 
incom
e

Other 
transf
er 
incom
e

Remittanc
es

Total 
inco
me

Landless 0 3 56 19 4 2 15 100

More 
than zero 
but less 
than 3 
acres

27 20 24 13 3 2 12 100

3 to less 
than 5 
acres

51 22 13 5 1 1 7 100

5 to 
under 
12.5

65 17 8 4 1 1 4 100



Source: Calculated from Pakistan Bureau of Statistics HIES 2010–11. 

Table 3 shows that the demand for rural non-farm output comes 
almost entirely from local Sources. Those sources are largely the 
small commercial farmers. Remittances are not a major source of 
income and their importance declines rapidly as size of farm 
increases (Table 2). 

Table 3. 
Sources of demand for rural non-farm enterprises (%) 

Source: Sur, Zhang, & Chen, 2014. 

1 
Administrative division at the town level in Pakistan. 

12.5 to 
under 25

73 16 5 2 1 1 2 100

25 to 
under 50

70 17 4 3 1 0.2 5 100

50 to 
under 75

85 10 1 2 2 0.1 0.2 100

75 and 
above

80 8 5 5 1 0 1 100

Total 28 11 34 13 3 2 10 100

Location of Demand Producti
on

Servic
es

Tra
de

Same tehsil1 74 98 100

Different tehsil in the same district 15 1 0

Different district in the same 
province

7 0 0

Other province 2 0 0

Other country 1 0 0



Table options 

 (d). Changes over time in size distribution of holdings 

The total number of farms in Pakistan has increased by 70% over 
the past 55 years, with half of that increase occurring since 2006 
(Table 4). Notably, the number of farms with less than five acres 
of land increased by over 33%—from a little less than half to two-
thirds of the total number of farms.1 In contrast, small commercial 
farms decreased by about 30% from half to one-third of the total 
number of farms. These changes substantially change the ratio of 
small commercial farmers’ income to that of the rural non-farm 
population. Later we will show how this is an important 
determinant of the rate of growth of employment in the rural non-
farm sector. Thus, these changes over time have been a strong 
detriment to the impact of growth in agriculture on poverty 
reduction. 

Table 4. 
Change in distribution of farms by size, Pakistan (%) 
Size of farm (acres) 19

90
20
00

20
10

Under 5.0 47.
4

57.
6

64.
7

5.0 to under 12.5 33.
5

28.
1

24.
8

12.5 to under 25.0 12.
3

8.8 6.8

25.0 to under 50.0 4.7 3.9 2.6

50.0 to under 150.0 1.8 1.4 1

150.0 and above 0.3 0.2 0.2

Total (percent) 10
0

10
0

10
0



Source: Government of Pakistan (various years). 

Table options 

The cause of these unfortunate changes is the inadequate 
performance of both urban and rural economic growth in Pakistan 
over the past two decades. The result is increasing the proportion 
of the population in the rural non-farm sector, increasing 
subdivision of farms, and consequently increasing difficulty in 
increasing employment and reducing poverty in the future. Rapid 
population growth without rapid growth in income creates poverty. 

4. Contrasting rural population structures—Punjab and 
Sindh  

Punjab and Sindh are the two largest provinces of Pakistan, 
together comprising 79% of Pakistan’s rural households and 91% 
of Pakistan’s farm land. Pakistan is notable for its larger than 
average proportion of large land holdings when compared to other 
middle-income countries. However, particularly striking are its 
large differences among its provinces, particularly between 
Punjab and Sindh. Pakistan’s other two of its four provinces are 
more dominated by small commercial farmers than Punjab and 
Sindh, and have particularly robust agricultural output, especially 
in horticulture. We chose Punjab and Sindh for their significant 
rural population sizes, to allow for analysis of large commercial 
and feudal classes between the two provinces, and because both 
provinces produce large quantities of cereals, like many low- and 
middle-income countries. 

Total Number (in 
millions)

5.1 6.6 8.3



In Punjab, small commercial farms comprise 20% of rural 
households and 70% of farmed land (Table 5). Only 15% of those 
below the poverty line fall into this category. These households 
are concentrated in the agriculture sector, with an average of 86%  

Table 5. 
Distribution of rural households in the three rural classes, Punjab and Sindh 

Source: Government of Pakistan (2010–11) Household Income and Economic 
Survey of the Pakistan Bureau of Statistics. 
This is the only large nationally representative Survey Data set in Pakistan that 
collects information on income and expenditures and includes land utilization 
statistics. 

Province and 
class

Household
s (%)

Acres 
(%)

Poor 
(%)

Income (crop + livestock) (%)

Punjab

Small 
commercial farm

20 70 15 86

Rural non-farm 80 12 85 15

Large 
commercial farm

Less than 1 18 – 88

Total 100 100 100 80

Sindh

Small 
commercial farm

11 42 24 84

Rural non-farm 89 30 76 26

Feudal Less than 1 28 – 89

Total 100 100 100 88



The rural non-farm sector contains 80% of Punjab’s rural 
households, and only 12% of farmed acreage. Eighty percent of 
these households are not land owners. Eighty-five percent of the 
poor fall in this category. Only an average of 15% of rural non-
farmers’ incomes derive from crops and livestock. Thus, these 
families are far more focused on searching off-farm jobs than on 
farming. 

Less than one percent of Punjab’s households are large 
commercial farmers, yet this population sector farms 18% of the 
province’s land. In Punjab, these farmers tend to be more 
productive, to use mechanized equipment, and to employ only 
modest amounts of labor. 

The Sindh province has a very different landholding structure 
compared to Punjab. Reflecting earlier points regarding the 
expansiveness of large farm holdings in Sindh, the small 
commercial farmer segment represents only 11% of the holdings 
and 42% of area farmed—about 40% less than the proportion in 
Punjab. They derive 84% of their income from crops and 
livestock. Twenty-four percent of those below the poverty line fall 
in this segment—a share that is 60% higher than in Punjab. 
Sindh has a high proportion of land in large holdings managed 
through sharecropping, with owners often living in urban areas. 

These landowners comprise a negligible proportion of 
households, but they account for 57% of agricultural land. Eighty-
nine percent of income comes from crops and livestock, and none 
of the poor fall in the feudal landowner category. For these feudal 
holdings, we count the negligible number of owners as 
households in the large commercial farm sector, approximately 
half of the land representing the landlords share in the large 
commercial farm sector, and the other approximately half of the 
land in the rural non-farm sector since sharecropping tenants are 
more nearly laborers than farmers. Sharecropping tenant 
households are counted as a part of the rural non-farm population 



sector. 

Defined as above, 89% of households comprises the rural non-
farm sector on 30% of the farmed area. Twenty eight percentage 
points of that are in sharecropping. This share of acreage is two 
and a half times as large as the share in the Punjab province due 
to about half of the output deriving from sharecroppers. Unlike the 
bulk of those below the poverty line, these rural non-farm 
households derive most of their income from agriculture, albeit a 
small overall income. Those below the poverty line are 
concentrated in this segment, comprising 76% of Sindh’s rural 
poor. The rural non-farm households in Sindh earn on average 
26% of their income from crops and livestock. 

5. Quantifying the impact of agricultural growth on poverty 
reduction 

(a). Methodology 
To calculate the degree of the impact of increased agricultural 
production by small commercial farm households on poverty 
alleviation among rural non-farm households, we use a simplified 
growth accounting framework and multipliers based on the 
assumptions underlying two sector economic- based fixed price 
models. We assume a regionally tradable output is the 
framework’s economic base, and a non-tradeable output that is 
perfectly elastic and determined solely by local demand. 
Haggblade, Hammer and Hazell (1991) show that these models 
are more practical as compared to more sophisticated models, 
particularly important given the shortage of reliable data. Table 6, 
Table 7, Table 8, Table 9 and Table 10 are calculated as follows  



Table 6. 
Effects of accelerating the agricultural growth rate from 2.2 to 5.3% on 
employment and income among rural sub-sectors, Punjab 

Sector 1 base 
employ
ment 
(%)

2 
bas
e 
inco
me 
(%)

3 
gro
wth 
rate 
inco
me

4 
employ
ment 
elasticit
y

5 
growth 
rate 
employ
ment

6 
increme
nt 
employ
ment 
(%)

7 increment income 
(%)

Punjab 5.3% Growth rate

Small 
comme
rcial 
farmer

8 15 5.3 0.3 1.6 3.4 11

Rural 
non-
farm

31 12 4.2 0.9 3.8 31.3 7

Large 
comme
rcial 
farmer

1 4 5.3 0.3 1.6 0.4 3

Rural, 
total

40 31 4.9 0.8 3.3 35.2 21

Urban 60 69 8.0 0.5 4.0 64.8 79

Total/
ave

100 100 7.1 0.6 3.7 100 100

Punjab 2.2% Growth rate

Small 
comme
rcial 
farmer

8 15 2.2 0.3 0.7 1.8 5



Source: Discussed in text. 

Table options 

Table 7. 
Effects of accelerating the agricultural growth rate from 2.2 to 5.3% on 
employment and income among rural sub-sectors, Sindh 

Rural 
non-
farm 
rural 
non-
farm

31 12 1.7 0.9 1.5 16.4 3

Large 
comme
rcial 
farmer

1 4 2.2 0.3 0.7 0.2 1

Rural, 
total

40 31 2 0.8 1.6 18.4 10

Urban 60 69 8 0.5 4.0 81.6 90

Total/
ave

100 100 6.2 0.6 2.9 100 100

Sector Base 
employm
ent %

Bas
e 
inco
me 
%

Gro
wth 
inco
me 
%

Employm
ent 
elasticity

Employm
ent 
growth %

Incremen
tal 
employm
ent %

% of 
increme
ntal 
income

Small 
commerci
al farming 
household
s

4 9 5.3 0.3 1.6 1.9 6.7

Rural non-
farming 
household
s

36 12 2.5 0.9 2.2 24.5 4.2



Table options 

Table 8. 
Effect of converting sharecroppers to small commercial farms, 5.3% growth rate, 
Sindh 

Large 
commerci
al farming 
household
s

0 6 5.3 0.3 1.6 0.0 4.5

Rural 
household
s, total

40 27 4.0 0.8 2.2 26.5 15.4

Urban 
household
s, total

60 73 8.0 0.5 4.0 73.5 84.6

Total/
average

100 100 7.0 0.6 3.3 100.00 100.00

Sector Base 
employm
ent %

Bas
e 
inco
me 
%

Gro
wth 
inco
me 
%

Employm
ent 
elasticity

Employm
ent 
growth %

Incremen
tal 
employm
ent %

% of 
increme
ntal 
income

Small 
commerci
al farming 
household
s

22 19 5.3 0.3 1.6 9.8 13.2

Rural non-
farming 
household
s

18 12 5.1 0.9 4.6 23.1 8.2

Large 
commerci
al farming 
household
s

0 0.0 5.3 0.3 1.6 0.00 0.0



Table options 

Table 9. 
Effects of reducing employment elasticity for urban industry from 0.5 to 0.3%, at a 
5.3% agricultural growth rate, Punjab 

Rural 
household
s, total

40 31 5.2 0.6 2.9 32.9 21.4

Urban 
household
s, total

60 73 8.0 0.5 4.0 67.1 78.6

Total/
average

100 104 7.2 0.5 3.6 100.00 100.00

Sector 1 base 
employm
ent (%)

2 
base 
inco
me 
(%)

3 
grow
th 
rate 
inco
me

4 
employm
ent 
elasticity

5 growth 
rate 
employm
ent

6 increment 
employment
(%)

7 
increm
ent 
income 
(%)

Small 
commer
cial 
farmer

8 15 5.3 0.3 1.6 4.6 11

Rural 
non-
farm

31 12 4.2 0.9 3.7 42.3 7

Large 
commer
cial 
farmer

1 4 5.3 0.3 1.6 0.6 3

Rural, 
total

40 31 4.9 0.8 3.3 47.5 21

Urban 60 69 8 0.3 2.4 52.5 79

Total/
ave

100 100 7.5 0.5 2.7 100 100



Source: Basic Data from Government of Pakistan (2014) and Government of 
Pakistan, 2010a and Government of Pakistan, 2010b. 
Note: Calculations based on Eqns. (1) and (2) and assumptions described in 
Section V.A. 

Table options 

Table 10. 
Effects of an agricultural growth rate to 5.3% on employment and income among 
rural sub-sectors, Ethiopia 

Source: Adapted from Mellor (2014). 

Table options 

Sector 1 2 3 4 5 6 7

Base 
employm
ent (%)

Base 
incom
e (%)

Growth 
rate 
income

Emplo
y 
elastic
ity

Growth 
rate 
employm
ent

Increment 
employme
nt (%)

Increm
ent 
income 
(%)

Small 
commerc
ial

34 36 5.3 0.3 1.6 15.3 30

Farmer 
rural 
non-farm

46 22.5 5.3 0.9 4.8 62 19

Large 
commerc
ial

0 4 5.3 0.3 1.6 0 3

Farmer

Rural, 
total

80 62.5 5.3 0.7 3.4 77.3 53

Urban 20 37.5 8 0.5 4 22.7 48

Total/ave 100 100 6.3 0.6 3.5 100 100



We calculate the rural non-farm base income (Column 1 of Annex 
1) and growth rate of income (Column 2 of Annex 1), which are 
central to our conclusions, using the formula 
equation 
(1) 
Ir=(Ia)+(Inf) 
Ir 
= 
( 
Ia 
) 
+ 
( 
Inf 
) 
mathContainer 

Turn  
MathJax 

on 
Loading Mathjax 

Comment 
where Ir is the base income of the rural non-farm class; Ia is 
agricultural income (referencing Table 5); and Inf is non-farm 
income; 
equation 
(2) 
Inf=(Is)(0.5)(1.25) 
Inf 
= 
( 
Is 
) 
( 
0.5 
) 



( 
1.25 
) 
mathContainer 
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Comment 
and 
equation 
(3) 
Irg=(Isg)(0.5)(Is/Ir)(1.25) 
Irg 
= 
( 
Isg 
) 
( 
0.5 
) 
( 
Is 
/ 
Ir 
) 
( 
1.25 
) 
where Irg is the average growth rate of income for the rural non-
farm sector; Isg is the average income growth rate for small 
commercial farmers; and Is/Ir is the base ratio of average small 
commercial farmer income to average rural non-farm income. 
This ratio shows, for example, that if average small commercial 
farms’ income base is twice the size of the rural non-farm (i.e., if 



Is/Ir = 2), then a given percent increment in small commercial 
farmer income increases the rural non-farm income by twice as 
much as if the sizes were the same (i.e., if Is/Ir = 1). The 
coefficient of 1.25 is an estimate of the multiplier on spending 
(20%) by the rural non-farm sector, calculated as being spent on 
itself and iterated until it stabilizes in about five years (1.25). 
The growth rate of income in Column 3 of Annex 1 is multiplied by 
the employment elasticity in Column 4 to produce the growth rate 
in employment in Column 5. The share in incremental 
employment (Column 6) and income (Column 7) is each figures’ 
respective growth rate multiplied by the base levels. The percent 
from each source is calculated as a percent of the sum of all 
population sectors. 

(b). Data 
Base employment and income for Punjab and Sindh, Columns 1 
and 2 of Table 6, Table 7, Table 8, Table 9 and Table 10 and the 
Annex tables, are derived from Table 5, which reports the number 
of households by farm size. We use households as a proxy for 
employment, and use acres farmed as a proxy for agricultural 
income. 

Table 5 data provides the percent of totals for the rural sector, 
which are converted to a percent of national totals by taking the 
government reported rural and urban percentages and dividing 
data in Table 5 as shares of national totals rather than shares of  
Rural non-farm data in Columns 3 and 4 are calculated as in the 
preceding equations. We did not find data for the multiplier from 
spending by the rural non-farm class; thus, we assume that 20% 
of their income is spent on the rural non-farm class, and with 
successive iterations the multiple raises to 1.25. Expenditure 
surveys show that on average, 70% of income of those below the 
poverty line is spent on food, with very little on urban based goods
—nearly too small to measure in such surveys. Hence, we use 
20% as a conservative estimate. 



Income growth rates in Column 3 are exogenously determined. 
For Pakistan we view the actual rate achieved in recent years, 
2.2%, and a high rate, 5.3%, built from sub-sectoral growth rates 
deemed achievable from a sector by sector analysis within an 
agricultural growth-oriented policy (analysis in Mellor & Ranade, 
2006.) Pakistan exceeded that rate in the “green revolution” years 
of the 1970′s and 1980′s, as did several other Asian countries. It 
should be noted that for middle-income countries to achieve high 
agricultural growth rates they must achieve very rapid growth in 
the livestock and horticulture sectors which typically comprise half 
or more of agricultural GDP. That is deemed feasible, given the 
rapid growth of domestic demand for these commodities, but 
much more complex than achieving high growth rates in cereals. 
We use the same 5.3% growth rate for Ethiopia to facilitate 
comparison with Punjab. However, Ethiopia has exceeded that 
rate for a twenty-year period as documented in NSA data (see 
also Dorosh and Mellor, 2014). We also report results for the 
actual rate achieved in the dominant cereals sector. 

The employment elasticity of 0.3 in Column 4 for small 
commercial farming households comes from a detailed empirical 
analysis conducted at the time of the Green Revolution in India 
(Rao, 1975), with the logic that yield increasing technology 
substantially increases labor productivity—a modest increase in 
production labor, but a significant increase in harvesting labor that 
is still proportionately less than the increase in yield. Logically, 
large commercial farms would have lower employment elasticity 
due to greater mechanization, but to be conservative, we assume 
it is the same as the employment elasticity for small commercial 
farms. 

Activities of the rural non-farm sector are based almost entirely on 
labor, so an assumption of an elasticity of 0.9 is conservative and 
logical. We assume an urban elasticity of 0.5 as between a level 
for services somewhat lower than for the rural non-farm sector 
and a low number for manufacturing, particularly that influenced 



by exports subject to constant competitive pressures to reduce 
costs by increasing labor productivity. Country-specific rough 
estimates comparing manufacturing growth with labor force 
growth in manufacturing often show periods of no increase in 
employment with increasing output as competitive pressures force 
labor saving in the labor-intensive industries. Given the need for 
the foregoing assumptions, we hope that papers like this will 
result in careful studies under varied conditions of the elasticity of 
employment with respect to output. 

We state previously that a perfectly elastic supply of labor is 
assumed for the rural non-farm sector, and that it has a 
considerable underemployment of labor. Mellor and Ranade 
(2006) model assumptions of rising wage rate, reducing the 
employment effect, but still leaving a large effect on employment. 
Agricultural price relationships are assumed to be constant. This 
notion fits official prices data for Ethiopia (Mellor, 2014), where 
leakages to trade seem substantial. (i). Accelerating the 
agricultural growth rate 

Table 6 shows the effect of accelerating the agricultural growth 
rate from 2.2% to 5.3% in Punjab while holding the urban income 
growth rate constant at a rapid 8%. With a higher agricultural 
growth rate, the overall economic growth rate increases by 15% 
(from 6.2% to 7.1%), while the employment growth rate increases 
by a far larger 28% (2.9% to 3.7%). These effects show that on 
average, rapid agricultural growth is a far greater driver of 
employment growth than national income growth. Employment 
growth rises from slightly above the population growth rate, hence 
offering little decrease in poverty to a level 50% higher than the 
population growth rate. 

With 5.3% growth, the rural economy as a whole accounts for 
35% of Punjab’s employment growth compared to only 18% of 
employment growth with the 2.2% rate. Further, small commercial 
farms directly account for only 3% of employment growth. 



However, when we include small commercial farms’ indirect 
effects of providing additional employment and income to rural 
non-farmer households, they account for nearly all rural 
employment growth and for rapid reduction in poverty. With slow 
agricultural growth such as in the current situation in Pakistan, the 
urban sector accounts for 82% of employment growth. That high 
percentage is due to the poor performance in agriculture. The 
physical growth in employment is very slow. That calculation is 
made in the spread sheet but not shown here. 

For Sindh, accelerating the agricultural sector’s growth rate from 
2.2 to 5.3% has roughly the same 7% rate of income growth as 
for the Punjab province, but a markedly lower impact on 
employment growth—10% lower employment growth rate, as 
seen in Table 7. Two components contribute to this difference. 
First, the base income share of small commercial farmers is two-
thirds higher in Punjab: 15% compared to 9%. Punjab’s larger 
small commercial farm sector has a larger impact on the rural 
non-farm sector, with its high elasticity of employment with 
respect to income growth. Second, the growth rate of the rural 
non-farm sector is 68% faster in Punjab than Sindh—4.2% 
compared to 2.5%—due to the much larger size of the small 
commercial farmer class relative to the rural non-farm class. The 
income ratios of the small commercial farm to the rural non-farm 
sector are 1.3 for Punjab and 0.7 for Sindh, using Eqns. (1), 
(2) and (3) as described previously. Compared to Punjab, Sindh 
suffers from a larger, more impoverished rural non-farm 
population than Punjab and benefits less from an accelerating 
agricultural growth rate. 

 (c). Shift from sharecropping to small commercial farming in 
Sindh 

Table 8 shows the potential effect of converting sharecroppers 
into small commercial farms through redistributing land from 
feudal owners to sharecroppers so that the farming household 



keeps the entire income from the farm. They become, in effect, 
small commercial farms, taking on expenditure patterns of that 
sector. In the context of radical change in government such land 
reforms were instituted in Japan, Taiwan, China, and India. This 
exercise reveals useful information about the nature of the current 
system in Sindh and its implications for agricultural growth and 
poverty reduction. 

The purpose of these calculations is not to measure the impact on 
farm productivity, which might be substantial, but to examine the 
multiplier effects on rural employment assuming the same level of 
productivity. We do not calculate the multiplier resulting from the 
reduced income of the feudal landholders. However, we assume 
that this multiplier would be small due to the capital and import 
intensity of high-income urban expenditure patterns. 

Table 8 applies the 5.3% agricultural growth rate. Recall that in 
the base situation, sharecropping households and half of 
sharecropped income are identified under the rural non-farm 
sector, with the remaining half of sharecropped income allocated 
to the large-scale feudal sub-sector. In our new scenario, both 
sets of income are transferred to the small commercial farm 
sector as are the households operating the share-cropped farms. 
Thus, the base employment shares of the small commercial farm 
sector increases from 4.0 to 22% and the share of income 
increases 9–19%. An important effect of these changes is the 
greatly increased size of the small commercial farm sector relative 
to the rural non-farm sector—a ratio increase from 0.75 to 1.6. As 
a result, a given percentage increase in income and expenditure 
from the small commercial farmer sector has a far greater 
percentage impact on the rural non-farm sector. In turn, the 
relative importance of the rural sector increases greatly as a 
share of employment growth and as a share of income growth. 

This set of changes increases the rate of growth of employment 
from 3.3% to 3.6%, virtually the same as in the Punjab. The 



overall annual increment to employment increases by 9.4% per 
year. The share of the rural sectors in employment creation 
increases from 26% to 36%. There is immense reduction in rural 
poverty quite aside from directly lifting the share croppers out of 
poverty. 

There is also an initial increase in total agricultural income from 
the transfer from share cropping to small commercial farming. 
Thats because of the large increase in the rural non-farm sector. 
The result is that the rural sector as a whole increases by 4.1% of 
the total income. That is a real addition to national income. To 
keep the total for the income column at 100% would have 
required reducing the urban sector from 73.5 to 69.4%. There is 
no reason to do that. 

The feudal sector’s dominance is the cause of a significantly 
lower base level of income, a lower income growth rate, and a 
much lower employment growth rate in Sindh than in Punjab. 
Converting feudal holdings to large commercial farms would have 
much less of an impact on employment, income levels, and likely  

(d). Reducing the urban employment elasticity 
The 0.5 elasticity used for the urban sector in this paper was 
chosen as a conservative (high) assumption. If the urban sector’s 
elasticity was to decline from 0.5 to 0.3, and using the scenario of 
a fast agricultural sector growth rate of 5.3% for Punjab, the 
overall employment growth rate decreases by 27%, from 3.7% to 
2.7% (Table 9). This is due to the urban sector’s heavy weight in 
both employment and income growth rates. In a scenario of 
slower agricultural growth (2.2%), the employment growth rate 
drops to 2.1% if urban elasticity declines from 0.5 to 0.3%—
substantially lower than the population growth rate, and ensuring 
a rapid increase in rural poverty. In a middle-income country, the 
results are sensitive to the urban employment elasticity. 



(e). Comparison to a low-income country with a small urban 
sector 

Ethiopia is a low-income country with comparatively low levels of 
urbanization, with a very successful agricultural growth record, 
and with a structure of rural households quite different to that of 
Punjab. Table 10 is the same as the previous tables for Punjab 
and Sindh, but using the Ethiopian data for base employment and 
income.2 The same 5.3% annual rate of growth in agricultural 
production is used as for Punjab and Sindh. Thus, the difference 
in results is entirely due to the different proportions of various 
employment classes. 

The differences between the Pakistan and Ethiopia data are 
considerable. Ethiopia’s urban sector is much smaller, with one-
third as many households and half as large of a share of income. 
Compared to the Punjab province, small commercial farmers are 
four times as important contributors to the share of employment, 
and 2.5 times as large as a share of income. Ethiopia’s rural non-
farm sector is 50% larger in share of employment and two times 
as large in share of income. Ethiopia’s large- scale farming sector 
relative to the small commercial farming sector is smaller than in 
the Punjab. Thus, we examine Ethiopia as a low-income country, 
rather than middle-income; with a far smaller urban sector, far 
greater dominance of the small commercial farmer, and a 
substantially larger rural non-farm sector. 

Because of the small urban share of total employment with the 
same sector growth rates as used previously, Ethiopia has nearly 
a ten percent lower income growth rate but the employment 
growth rate is only three percent lower. Employment growth is 
almost entirely driven by the rural sector—77% of employment 
growth, compared to 35% in Punjab—which is a function of the 
much smaller urban sector. In such a low-income country, 
agricultural growth is the source of essentially all growth in 
employment, hence in poverty reduction. 



Through effective government vision, strategy, policy, and 
investment, Ethiopia has achieved a consistent high growth rate 
of seven percent for cereals, the dominant agricultural sector 
(Mellor, 2014). At an agricultural growth rate of seven percent, 
and all else the same, employment growth increases dramatically 
to 4.3%. That is consistent with Ethiopia’s ability to nearly halve 
the share of the rural population in poverty since the mid 1990s 
(World Bank, 2014), and illustrates what a low-income country 
can achieve in poverty reduction through a high agricultural 
growth rate. 

6. Conclusion 
Our findings show that in both low- and middle-income countries, 
rapid growth in agricultural production and income among small 
commercial farms is essential to reducing rural poverty. The 
mechanism by which poverty is reduced is through increased 
expenditures from rising small commercial farm income on the 
rural non-farm sector. 

We apply and quantify the definitions of small commercial farm 
household, rural non-farm household, and large commercial or 
feudal farms, to three contrasting situations: two provinces, 
Punjab and Sindh, in middle-income, substantially urbanized 
Pakistan; and to Ethiopia, a low-income country with a small 
urban sector. 

Using a simplified growth accounting framework to measure the 
differing impacts on growth and employment of alternative 
agricultural growth rates, we see that the growth rate of 
employment for the Punjab province rises from 2.9% to 3.7% 
when accelerating the agricultural growth rate from 2.2%, the 
average growth rate from 2010 to 2012, to 5.3%, determined to 
be achievable through analysis of individual commodity growth 
rates. The former figure is slightly faster than population growth 
and will not reduce poverty; the latter is substantially faster than 



population growth and facilitates rapid reduction of poverty. 
Applying these calculations in the same manner to data from the 
Sindh province provides similar results in income growth, but with 
much less acceleration in employment growth compared to 
Punjab. Sindh’s feudal share cropping system has a double effect
—reducing employment in base scenarios, and providing a slower 
growth rate in employment when the agricultural growth rate 
accelerates as compared to the rates in Punjab. 

If the feudal system share cropping is converted to small 
commercial farms through an uncompensated land to the tiller 
program with the 5.3% growth rate in agriculture the employment 
growth rate picks up from 3.3% to 3.6%. 
In all analysis, agricultural production and income growth for small 
commercial farmers are essential to achieving employment 
growth rates above the population growth rate, hence essential to 
poverty reduction. This finding is consistent with the international 
cross-sectional data discussed in the literature review. 

How might policymakers in low- and middle-income countries 
utilize this information? Our policy conclusions that follow from 
this analysis are as follows: 

1. The rate of growth of output from small commercial farming is 
essential to poverty reduction in both low- and middle income 
countries despite agriculture’s substantial decline in share of 
GDP in the latter. To alleviate poverty, investment and 
institution building must be directed toward accelerated growth 
in this sector. 

2. The rural non-farm population earns a significant portion of its 
income from agriculture; thus, increasing their agricultural 
production will help to lift them out of poverty. However, this 
process is complex and expensive. It takes as much or more 
effort to assist a farmer with less than one quarter acre of land 
when compared to a four-acre farmer that can provide 16 times 



the impact on production and income. Rural non-farm 
households tend to be risk averse, to lack capital, and to be 
focused on finding non-farm jobs more than agricultural growth. 
Low-input agricultural programs may be appropriate to these 
subsistence farmers. 

3. The main constraint to income growth from the rural non-farm 
subsector is inadequate demand from small commercial 
farmers. Initially, production and income growth from the small 
commercial farmer are required. Eventually, as in Taiwan, 
some of these farm income dependent enterprises will branch 
into products that can be sold in major cities and eventually in 
exports (Lee, 1971). As this develops, they lose their 
dependence on income of the small commercial farmer and a 
dispersed pattern of urbanization occurs. 
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