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Introduction

Agriculture sector has a main role in the Economy 
of Pakistan as 18.5 percent of GDP comes from 

the agriculture sector and 38.5 percent of labor force is 
engaged with this sector (GoP, 2019). The population 
of Pakistan is 211.17 million with population density 
of 265 per km2 (GoP, 2020). Pakistan agriculture 
sector is a main source of foreign exchange and 

promotes growth in other sectors. According to the 
6th Population and Housing Census 2017, the annual 
population growth rate of Pakistan is 2.4 percent. 
The demand for food items is increased due to this 
rapid growth of population (GoP, 2017). The Punjab 
is the main province of Pakistan which contributes 
a dominant portion in the agricultural GDP by 
contributing almost 60 percent to total agricultural 
production of the country.
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Punjab has the largest population of 110.0 million 
among all the provinces of Pakistan and 69.61 
million populations are living in rural areas (GoP, 
2017) which comprised of major part of agriculture 
labor. The livelihood of rural communities directly 
or indirectly depends on agriculture. The demand for 
agricultural labour is decreasing due of mechanisation 
in the sector which ultimately give rise to rural 
unemployment. The agricultural labour force starts 
migration from rural areas to urban areas for their 
livelihood (Bezu and Holden, 2014). This is increasing 
pressure on urban unemployment and population 
density which have positive relationship with crime 
rate in Punjab (Kassem et al., 2019). Various factors 
identified for rural labor supply were education along 
with economic and social capital index (Faridi and 
Basit, 2011).

Khushab district has diversified landscape with 
highest level of land use in Punjab (Iftikhar and 
Mahmood, 2017). The district is comprised of 
irrigated plains, mountainous area, Thal desert, saline 
arid plains and river bank. Waterlogging in irrigated 
plains is an increasing problem in the area. A drainage 
system development project addressed the issue and 
benefit the local economy by lower the ground water 
table (Niazi et al., 2008).

Migration has strong effects on the economy and 
the development of the country, including changes 
in labour market opportunities, family structures, 
education, health and environment management, 
security systems and governance (Eshetu and Beshir, 
2017). Labor mobility reduces spatial disparities 
like unemployment, new business development and 
income (van Dijk and Edzes, 2016). The demand for 
agricultural labour has decreased due to modernization 
of agriculture including the increase in cropping 
intensity, shift in cropping pattern, wider adoption of 
biochemical and mechanical technologies (Lawrence, 
1970). The agriculture labour is replaced by tractors, 
pesticides, weedicides and modern technology 
(Devi et al., 2013). Pesticide use is also reported as 
occupational hazard (Marcelino et al., 2019). In past 
bullocks were used for tillage, seed bed preparation 
and other mechanization processes. Bullocks were 
driven by human labour and a large number of 
labours were employed as bullock’s drivers. In modern 
agriculture, tractors take the place of bullocks. This is 
because tractors and bullocks compete for the same 
type of agricultural operation. For example, seed bed 

preparations, harvesting and transportation can be 
done either with tractor or bullock. Thus more use of 
mechanical power mean less use of human labour in 
the form of bullock drivers (Ali and Parikh, 1992). 

Mechanisation like tractor has adversely affected 
the demand for agricultural labour. Modernization 
in agronomic and plant protection practices in the 
form of pesticides, weedicides, hoeing and spraying 
machine reduces the demand of agriculture labour. 
In conservative agricultural practices, weeding and 
hoeing was done manually by pulling weeds and 
hoeing by hands. In modern agriculture, farmers 
perform agronomic practices like weeding and hoeing 
with the help of weedicides and spraying machine and 
hoeing machines as a component of mechanisation 
(Amare and Endalew, 2016). Due to mechanisation, 
hiring of casual labor reduced to 8 percent (Caunedo 
and Kala, 2021) which resulted in unemployment 
(Soliman, 1992). In traditional agriculture harvesting 
was done manually and 100-150 labour hours were 
required for harvesting one hectare of rice crops 
(Alizadeh and Allameh, 2013). But in modern 
agriculture up to 85% of saving in labor is possible 
through mechanised harvesting techniques (Khandai 
et al., 2021). The work of weeks is done in hours with 
the help of machinery in modern agriculture (Phyo et 
al., 2016). 

This decreases the demand for agriculture labour. 
Hence agriculture labour moves from on-farm works 
to off-farm works. Harvesting through machinery 
has become common. Mechanization displaces farm 
workers and act as a substitute for farm workers in 
the case of agriculture labour shortages. The most 
antagonistic form of mechanization is typically the 
adoption of harvest technologies for high-valued 
crops such as fruits and vegetables because of the 
large amount of agricultural labour involved (Schmitz 
and Moss, 2015). Another factor which diverts 
agricultural labour force from on-farm to off-farm 
sector is education. An educated person earns more 
from off-farm sector than the on-farm employment. 
One additional year of schooling for all adult males 
raises household income by 8.9 percent. One fifth 
of this additional income is achieved by relocating 
labour away from farming and towards non-farm 
work. An educated household earn more income 
from non-farm work then the farm work (Fafchamps 
and Quisumbing, 1999).
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Due to Rural-Urban migration, the agriculture labour 
decreases in rural areas. Rural-Urban migration leads 
to the shortage of agricultural labour in the rural areas. 
No abundant labour is available for the agricultural 
practices and hence the agriculture production 
decreases (Zimmerer, 1993; Black, 1993). Even youth 
absence in agriculture labor has negative effects of 
agriculture production (Angba, 2003)

Social security and its access to agriculture sector is 
difficult in Pakistan as 70 percent of the population 
is working in informal sector (GoP, 2020). Informal 
economy expansion is mainly attributed to growth 
of real wages and employment (Guisinger and Irfan, 
1980).

Those migrant households, whose family size is 
larger, increase their agriculture production. Because 
modernized agriculture needs a huge capital which 
is provided by the migrants and migrant households 
invest this income on the inputs used for the agriculture 
practices and hence the production increases. The 
rural-urban migration impacts on agriculture reveals 
that income generated from migrants can compensate 
for the decrease in labour input and provide resources 
in the form of capital for farm improvement and land 
productivity (Durand et al., 1996; Stark, 1980; Taylor, 
1999).

Farming community having higher education have 
higher opportunity cost and ultimately less inclined 
to agriculture. The earning pattern or wage in non-
farm sector is weekly or monthly basis whereas in 
farm sector it is mostly annually or biannually. Non-
farm workers have to spend less time on job while 
farm workers spend more time on farm works. There 
are more opportunities of employment in industrial 
sectors for educated people (Tocco et al., 2012). 
Agricultural unskilled labor is leaving agriculture due 
to its inclination in modernization. Unskilled labor 
with poor education cannot operate the modern 
machinery or agricultural tools, causing them to leave 
the profession or learn technical education. Lack of 
agricultural technical education becomes the reason 
to leave agriculture (Tocco et al., 2012). 

Irrigated areas has more cropping intensity compared 
with arid areas due to availability of irrigation water, 
thus creating more opportunity for engagement of rural 
labor. Mechanisation is also replacing labor, causing 
labour migration from farm to non-farm activities 

in Punjab. No doubt modernization of agriculture is 
important for the prosperity of the country but it is 
also obligatory to provide employment to the labour 
force of the country. The present study was designed 
to explore the factors affecting rural agriculture labor 
supply in irrigated area of Khushab, located in Punjab 
province.

Materials and Methods

The study area comprised of Khushab district of 
Punjab, which has diverse geography with irrigated 
plains, river area, mountains and Thal desert. Thal 
desert is also part of the district and the river Jhelum 
runs alongside making it highly fertile for agriculture. 
Crop yield is improving in Khushab due to drainage 
system improvement (Niazi et al., 2008).

A comprehensive questionnaire is prepared after 
consultation with all stake holders. Data was collected 
from three randomly selected union councils of district 
Khushab spread across three agro-climatic areas of 
the district using multistage sampling technique. 
One village was selected randomly from each union 
council (Table 1). A well planned questionnaire was 
used for collection of data. Data was collected in June 
2019 from 150 respondents and entered in excel and 
then shifted to Statistical package for Social Sciences 
(SPSS) version 21.0 for model formation and analysis.

Table 1: Population and sample size of each selected 
village from District Khushab.
Name of 
village

Tehsil Population of 
village (heads)

Number of 
respondents selected

Kurpalka Khushab 5,311 50
Tilokar Khushab 3,183 50
Gunjial Quaidabad 5,875 50

Empirical model
Multivariate regression model was applied to 
determine the effect of socioeconomic factors on 
agriculture labour supply. The dependent variable 
of the model was supply of agriculture labor in the 
farming systems of the area (Anim, 2011). Different 
factors having importance in rural economy like 
farm size, family size, off-farm market demand and 
farming experience were included in the model. 
Ordinary Least Square (OLS) technique was applied 
for drawing of results.
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Where;
ALs= Agriculture Labour supply in the agriculture 
market; X1= Work activities; X2= farm size of the 
household; X3= farming experience of the target 
farmers; X4= Family Size of the household; ɛ= Error 
term; β1, β2, β3 and β4 are the coefficients of the 
independent variables.

Results and Discussion

The farming community of the area was characterised 
on the basis of different work activities, their farming 
experience and family size. The work activities 
carried out by rural communities include farm 
activities, business, government employment, private 
employment and mix of these activities. The majority 
of rural communities in irrigated areas of Khushab 
were involved in farming business (37%). Other major 
activities include business (19%) and government 
employment (18%) or their mix activities bundle 
(14%) (Table 2).

Table 2: Respondents characterisation of Khushab 
district.
  Unit Category Fre-

quency
%

Work 
activities

Number Farm worker 56 37
Number Business 28 19
Number Govt. Employ 27 18
Number Private Employ 6 4
Number Business and Govt. Employ 21 14
Number Govt. and Private employ 2 1
Number Business, Govt. Employ and 

Private Employ
10 7

Experi-
ence 

(Years) 6-20 44 29
(Years) 21-35 52 35
(Years) 36-50 33 22
(Years) 51-65 15 10
(Years) 66-80 6 4

Family 
size 

Number 1-5 39 26
Number 6-10 83 55
Number 11-15 20 13
Number 15-20 8 5

The experience represents the entrepreneurship 
ability of the farming business. Mostly farmers are 
experienced in farming activities. The data revealed 

that generally young family members are involved 
in farming business (64%) under the age of 35 years 
(Table 2). The 81% of the farmers have family size 
below 10 family members.

Average farm labor supply on the basis of their work 
activities per household was found to be 1.15±1.41 
which indicate every household tendency towards 
other off farm business activities. The average 
farm size in Khushab is 19.93±10.01 acres while 
subsistence holding in Pakistan is identified as 
12.5 acres (Saqib et al., 2016). This indicate more 
probability of farm household labor demand and 
farm production potential. Average family size was 
found to be 7.58±3.61 (Table 3) while average family 
size per household in Pakistan is 6.5 (Peerzado et al., 
2019). Higher family size indicates high potential of 
farm labor supply in the studied area.

Table 3: Descriptive statistics of parameters of the model.
Parameters Mean Standard 

deviation
Mini-
mum

Maxi-
mum

Work activities (Number) 1.15 1.41 0.00 6.00
Farm size (Acre) 19.93 10.01 6.00 45.00
Farming experience (Year) 31.19 17.67 6.00 77.00
Family size (Members) 7.58 3.61 2.00 20.00

Farm labor supply determine the productivity 
imperatives of farmer economy in irrigated areas of 
Punjab. The results of the model revealed that all 
variables have significant effect on agriculture labor 
supply in rural areas. Farm size, experience and family 
size has positive relation with agriculture labor supply 
while off-farm activities has inverse relationship with 
agriculture labor supply in rural irrigated Khushab 
(Table 4).

Table 4: Parameter estimates of the factors effecting labor 
supply in agri. Markets.
  Coeffi-

cients
Standard 
error

t Stat P 
value

Intercept 1.038 0.360 2.882 0.004
Off-farm work (Year) -0.156 0.061 -2.558 0.011
Farm size (Acre) 0.031 0.007 4.151 0.000
Experience (Years) 0.014 0.007 1.969 0.051
Family size (Number) 0.186 0.034 5.521 0.000

Farm size significantly and positively related to 
adopting off farm activities and business in Sindh 
province (Ahmad et al., 2020).
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Off-farm work and agricultural labour supply
Off farm activities are increasing in rural areas and 
international organisations (ILO) were promoting 
decent activities in rural sector economy (ILO, 2019). 
Off farm activities income effect also stimulates 
production of agriculture commodities (Ma et al., 
2018) but farmer may use off-farm earnings for 
consumption purposes instead of investment in 
agriculture production (Woldeyohanes et al., 2017). 
Off-farm employment improved due to decrease in 
agriculture labour force (Robinson et al., 1982). In 
present study, results revealed inverse and significant 
(P<0.05) relationship of off-farm activities with 
agriculture labor supply. As per results of the Farm 
labor supply model, the coefficients value of off-
farm work is -0.156 which indicates that 0.15 
units decrease in agriculture labour supply after 
1-unit increase in off-farm activities. This is mainly 
attributed due to its elastic nature (Tocco et al., 2012). 
Increase in off-farm work opportunity is one of the 
main factors contributing to decrease in agricultural 
labour of the farm households (Anim, 2011). An 
increase in off-farm income affects the consumption 
pattern and the farm households tried to adjust 
their standard of living to upward level. Thus, such a 
situation might lead the farm families to adopt off-
farm jobs. According to Mehrotra et al. (2014) there 
was shrinkage in the demand of agricultural labor 
due to increasing in modernization of agriculture 
and growing capital intensity in the urban areas. The 
incomes of households in urban areas increases due 
to more educational institutions which negatively 
effects demand of agriculture labor (Mehrotra et al., 
2014). The farm income is the primary reason of the 
engagement of rural labor to off farm employment 
(Loughrey and Hennessy, 2016).

Farm size and agricultural labour supply
Farm size has positive relationship with agriculture 
labour supply (0.031) (Table 3). A unit increase in 
farm size will improve agricultural labour by 0.03 
units. When the size of farm increases the farm 
income improved ultimately enhancing the farm 
labor requirement (Hanson and Spitze, 1974; Anim, 
2011) and inverse relationship with productivity 
(Sheng et al., 2019). The smaller farm size leads to 
food insecurity (Agidew and Singh, 2018) Most of 
the members of farmer families work at farm to fulfil 
the demand of agriculture labor. Farm size has inverse 
relationship to shift agriculture labor (farm household 
labor) from farm to off-farm employment (Serra et 

al., 2005).

Farming experience and agricultural labour supply
More experience explores more opportunity for 
job (Mishra and Goodwin, 1997). Agriculture 
labor supply model indicated the positive and weak 
relationship of farming experience (0.014) with 
agriculture labor supply. This revealed a unit increase 
in farming experience in irrigated areas of Khushab 
leads to improvement of 0.014 units in agricultural 
labour supply. The ancestral farming communities 
engaged in farming from generations and are not 
willing to leave agriculture in irrigated areas due to 
vast farming experience and their land as important 
physical asset. More farming experience leads to higher 
yield than the inexperience and or less experience 
farmers. They remain in agriculture sector and do not 
like to engage with off-farm employment as efficient 
farmers do not want to work in non-agriculture 
(Goodwin and Mishra, 2004). An additional year of 
farming experience possess 0.99% probability of farm 
succession (Daniele et al., 2015).

Family size and agriculture labour supply
Family size has direct and significant relationship 
with agriculture labour supply (Table 3). Results 
revealed that a unit increase in family size will increase 
0.185 units in agriculture labour supply. According 
to Baluch et al. (1997) family size was found to be 
directly related to the non-agriculture labour supply 
and the opportunities for farm work. Family with 
more number of members had a bigger pool of labour 
available for both on-farm and off-farm work.

Conclusions and Recommendations

Agriculture is a back bone of rural economy being 
responsible of food supply to the local communities 
and world at large. Labor migration can inversely effect 
its performance and poses threat to food security of 
the country. This study investigated farm labor supply 
and its core areas like farm size, rural family size and 
farmer experience. It was explored that off farm work 
is adversely affecting the agriculture labor supply in 
irrigated Khushab. Family farm and off-farm business 
engagements determine the household economics and 
its sustainable development. The size of farm/ land 
holding is also an important element of economic 
activities. The land holding above subsistence holding 
in irrigated Khushab indicate prospects of better 
household economics and future expansion of farm 
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business and its sustainability. Family size has direct 
relationship with farm labor supply. Average family 
size is bigger in irrigated Khushab indicating more 
labor supply for future business expansion. Farming 
experience indicate the entrepreneurial ability of the 
farming community. More farming experience in 
irrigated regions indicate more business prospects and 
ability to mitigate sustainable farm challenges like 
climate change. It also adds value to the agriculture 
labor supply in the irrigated areas, thus contributing 
to local and regional agriculture markets. 

For improving farm size, Government has to 
develop some legislation for fixation of minimum 
ceiling of land holding to avoid further division of 
ancestral land. For improving farming experience 
and converting them to entrepreneurship, capacity 
building program may be started through extension 
workers which will improve farm labor supply as 
well as productivity. More public sector investment 
in farming entrepreneurship will increase level of 
business activity in the area thus producing surplus 
for local and global markets.

Novelty Statement

The study presents the useful policy implications by
highlighting factors affecting agriculture labor supply 
in irrigated plains of Punjab.
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