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Introduction

It is difficult for agriculture sector to wrap up sur-
plus labors produced by rapid population expan-

sion and increased agricultural mechanization. For 
absorbing underemployed farm labors, non-farm sec-
tor plays a pivotal role. Rural off-farm activity is an 
additional and alternative source of the rural income 
and employment for increasing rural population on 
land. Rural off-farm activities and agriculture are in-
terdependent on each other (Vijay and Gupta, 2011).

Cultivated area of The Khyber Pakhtunkhwa province 
is 1.8 million hectare which representing 17.7 percent 
of total area of the province. Major portion of farming 

community in Khyber Pakhtunkhwa are performing 
small farming activity. In Khyber Pakhtunkhwa 
farming community can be divided into 3 types 
according to farm size holding i.e. small farmers are 
those who are operating farm area of less than or equal 
to 12.5 acres; similarly, medium farmers are those 
who are operating farm area more than 12.5 acres but 
less than or equal to 25 acres while large farmer are 
those who are operating farm area more than 25 acres 
but less than or equal to 50 acres. Small farms are 
87 percent of total number of farms. Agriculture and 
livestock are to be considered subsistence livelihood 
for small farmers in this province. Small farm holders 
are unable to afford modern facilities and technology. 
Medium and large farm holders are the producer of 
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bulk marketable surplus (Tareen, 2017).

In Pakistan, main emphasis of programs and polic-
es is based on the development of agriculture sector 
for rural development and poverty mitigation. While 
very little attention is given to off-farm sector. So, to 
asses and evaluate the rural off-farm economy a com-
prehensive research is required. In this respect, the 
present research is an effort with the goal to identify 
nexus between farm size and non-farm employment 
(off-farm employment) of farm households (small 
farmers) in the research area. 

Materials and Methods

Universe for the present research constitutes Pesha-
war Valley. Because most of the agriculture activities 
are carried out in Peshawar Valley. Furthermore, for 
the entire province Peshawar Valley can be consid-
ered food basket. Area (Peshawar Valley) selected 
for intensive research consists of five districts i.e. 
Charsadda, Mardan, Peshawar, Swabi and Nowsheh-
ra. For collecting the required data two districts i.e. 
Mardan and Peshawar were randomly selected. Unit 
of analysis for present research was a farm household. 
The required data from the head of the small farm 
household were collected at household level.  A to-
tal of 195 sample size of small farm households were 
taken from the total 976 small farmers and randomly 
selected from four villages namely Dawood Zai and 
Mado (relatively developed villages having all type of 
modern facilities including educational, health, mar-
ket and transport) on other hand in Garhi Baghba-
nan and Mian Khan, (all the aforementioned facilities 
were not available). In the above villages the domi-
nant source of livelihood is agriculture.

Because of financial constraints and limited time only 
20% sample size was fixed. In the aforementioned vil-
lages sample was properly divided through propor-
tional allocation method. A total of 195 sample size 
of small farm households were randomly taken from 
the total 976 small farm households.

Model selection and Specification
The dependent variable in regression analysis is 
frequently influenced not only by variable which are 
quantitative in nature but also qualitative. Usually such 
variables show the presence or absence of phenomena. 
For the computation of such phenomena artificial 
variables are constructed that takes on value of 1 or 
0 showing the presence or absence of phenomena 

called dummy variable. For finding nexus between 
off-farm employment and farm size a multiple linear 
regression model having dummy variables was used. 
A similar model was also used by Khan (2007) for the 
estimation of underemployment. To avoid dummy 
trap model was used with a care. So, (m-1) dummy 
variables were used with an interceptor without 
intercept. In this study regression was run without 
intercept and four dummy variables D1i, D2i, D3i and 
D4i were used which representing the four categories 
of small farmers.

Five categories of small farm households were made 
on the basis landholding such as farmers operating 
(Khan, 2007).

(i) Up to 1 acre land; (ii) More than one (1) acre but 
less than or equal to two (2) acre land; (iii) More than 
two (2) acre but less than or equal to three (3) acre 
land; (iv) More than three (3) acre but less than or 
equal to four (4) acre land; (v) more than four (4) acre 
land.

Econometrically it was expressed in the following 
way:

Whereas;
β1to β4= Representing dummy coefficients;Yi= Off-
farm employment of household i (hours/week); D1i=1 
if household farmer was operating up to 1 acre land, 
0 otherwise; D2i=1 if household farmer was operating  
more than one (1) acre but less than or equal to two 
(2) acre land, 0 otherwise; D3i=1 if household farmer 
was operating more than two (2) acre but less than 
or equal to three(3) acre land, 0 otherwise; D4i= 1 if 
household farmer was operating more than three (3) 
acre but less than or equal to four (4) acre land; 0 
otherwise; εi= Error term.

Data analysis 
SPSS (Statistical Package for Social Sciences) 20 
version and Gretle 1.9.8. were used for analysis of 
data. 

Results and Discussion

As farm size have an inverse (negative) impact on 
non-farm sector (off-farm employment). So, for small 
farmers opportunities in the non-farm sector will 
be less, if farm size increases. According to Table 1 
small farmers operating farm size up to one (1) acre 
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land were more in percentage (38.46%) as compared 
to small farm households who were operating farm 
size more than 1 acre but less than or equal to two 
(2) acre land, more than two (2) acre but less than 
or equal to three (3) acre land, more than three (3) 
but less than or equal to four (4) acre land and more 
than four (4) acre land in the study area. Furthermore, 
no large variation was found in the farm size holding 
distribution among sample small farmers in the 
research area. Fragmentation of land among small 
farmers is due to rapid increase in population size. 
The above outcomes show that study area is consist 
of small land. The outcomes are identical with the 
findings of  Bojnee and Dries (2005) and Babatunda 
(2017) because according to them majority small farm 
households were working on small farms up to 1 acre. 

Table 2 explains working hours spent per week by 
family labor according to farm size. The results illustrate 
that with increase in the farm size the working hours 
spent per week by family labors in farming activities 
are increasing. Weekly average working time (7.67 
hours) spent on farms by family labors. Furthermore, 
small farmers operating farm size more than four (4) 
acre were having highest weekly average hours 12.74 
hours. While on other hand, small farmers operating 
farm sizes i.e. more than three (3) acre but less than or 
equal to four (4) acres land, more than two (2) but less 
than or equal to three (3) acre land, more than one (1) 
acre but less than or equal to two (2) acre land and 
up to one (1) acre land were having weekly average 
hours, (9.69), (7.38), (5.32) and (3.23), respectively. 
Family labors belonging to developed villages as 
compared to underdeveloped villages were having 
more weekly average working hours. It may be due 
to availability of more cultivable and irrigated land 
as well as easy access to markets (local markets) in 
Dawood Zai and Mado villages (developed villages). 
The above findings are consistent with outcomes of 
the Mecharla (2002) and Vijay (2017).

Small farm holders weekly average working time 
(hours) spent on non-farm sector with respect to 
farm size are revealed in Table 3. 27.94 hours were 
the weekly average working (hours) spent by sample 
farm households on non-farm sector (off-farm 
employment). Moreover, farm households operating 
farm size up to one (1) acre land were having highest 
(41.44 hours/week) on non-farm sector (off-farm 
employment). As farm size have an inverse (negative) 
impact on non-farm sector (off-farm employment). 
So, those farm households (small farmers) who were 

operating farm size up to one (1) acre land were 
having more weekly average working hours on non- 
farm sector (off-farm employment) as compared 
to those who were operating different farm sizes. 
Furthermore, weekly average working hours of farm 
households (small farmers) on non-farm sector (off-
farm employment) in Mado and Dawood Zai villages 
(developed villages) were more as compared to farm 
households (small farmers) belonging to Main Khan 
and Garhi Baghbanan villages (underdeveloped 
villages). The possible reason may be easy access 
to markets (local markets) and opportunities of 
non-farm jobs in Mado and Dawood Zai villages 
(developed villages) as compared to Main Khan and 
Garhi Baghbanan villages (underdeveloped villages). 
The above said findings are more or less in line with 
the outcomes of Monica (2003), Babatunda (2017) 
and Vijay (2017).

Table 4 illustrates the comparison of off-farm 
employment of the sample farmers by farm size 
is regressed with the model specified in Equation 
1. Regression results show slop coefficients of D1, 
D2, D3 and D4 are highly significant as indicated 
by t-statistic values and can be accepted with 95% 
confidence level. The overall model is significant 
because the F-statistic is very much significant. 
Constant is the base category and show the overall 
off-farm employment (25.62 hours/week) of those 
whose operational holding is above 4 acres. Therefore, 
all comparison of different operational holding are 
made in relation to this category. Compared with this, 
the off-farm employment of those who are operating 
farm size up to 1 acre is higher by 49.26 hours/week, 
for an actual off-farm employment of 74.88 hours/
week (=25.62+49.26). By contrast, the off-farm 
employment for those who are operating farm size 
from 1.1 to 2 acres is higher by 34.06 hours/week, for 
an actual off-farm employment of 59.32 hours/week 
(=25.62+34.06). Similarly, the off-farm employment 
for those who are operating farm size from 2.1 to 3 
acre is higher by 16.24 hours/week, for an actual off-
farm employment 41.86 hours/week (=25.62+16.24). 
Finally, the off-farm employment for those who are 
operating farm size from 3.1 to 4 acre is higher by 
8.35 hours/week, for an actual off-farm employment 
of 33.97 hours/week (=25.62+8.35). As the farm 
size have an inverse (negative) impact on non-farm 
sector. So, when the farm size increases the non-farm 
employment (off-farm employment) decreases and 
vice versa.
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Table 1: Arrangement of farm households (sample small farmers) with respect to farm size in percentage.
Farm 
(acre) 

Size Percentage Distribution of the Sample Farm Households in 
Peshawar Mardan Overall 
Dawood Zai Garhi Baghbanan Mado Mian Khan 

Up to 1 23 (44.23) 17 (36.96) 22 (39.29) 13 (31.71) 75 (38.46) 
1.1-2 11 (21.15) 8 (17.39) 12 (21.43) 8 (19.51) 39 (20) 
2.1-3 9 (17.31) 7 (15.22) 11 (19.64) 7 (17.07) 34 (17.44) 
3.1-4 5 (9.62) 8 (17.39) 6 (10.71) 8 (19.51) 27 (13.85) 
Above 4 4 (7.69) 6 (13.04) 4 (7.14) 6 (14.63) 20 (10.26) 
All Farms 52 (100) 46 (100) 56 (100) 41 (100) 195 (100) 

Source: Field Survey, 2018 *Figures in parentheses are percentages. 

Table 2: Times spent per week by family labor of sample households according to farm size (hours/week).
Farm Size (acre) Engagement and Time Spent by Family Labor in 

Peshawar Mardan Overall 
Dawood Zai Garhi Baghbanan Mado Mian Khan 

Up to 1 4.39 3.37 3.11 2.11 3.23 
1.1-2 6.50 5.48 5.15 4.15 5.32 
2.1-3 8.44 7.42 7.32 6.32 7.38 
3.1- 4 11.10 10.13 9.26 8.26 9.69 
Above 4 14.09 13.07 12.40 11.40 12.74 
All Farms 8.90 7.89 7.45 6.45 7.67 

Source: Field Survey, 2018.

Table 3: Time spent by sample households on off-farm employment per week (hour).
 Farm Size (acre) Time Spent by Small Farm Households in 

Peshawar Mardan Overall 
Dawood Zai Garhi Baghbanan Mado Mian Khan 

Up to 1 49.75 36.50 44.50 35.00 41.44 
1.1-2 43.25 33.50  41.75 28.55 36.76 
2.1-3 33.65 21.90 33.50 22.50 27.89 
3.1-4 24.40 17.65 23.60 13.85 19.88 
Above 4 18.20 11.40 17.50 7.85 13.74 
All Farms 39.52 30.65 36.59 24.66 27.94 

Source: Field Survey, 2018.

Table 4: Comparison of off-farm employment by farm size (hours/week).
Size of Operational Holding (Acres) Coefficients Std. Error t-ratio P-value
D1 (up to 1) 49.26 2.01 24.51 .000***
D2 (1.1-2) 34.06 1.50 22.71 .000***
D3 (2.1 -3) 16.24 .91 17.85 .000***
D4 (3.1-4) 8.35 .55 15.18 .000***
Constant 25.62 .88 29.11 .000***

***Highly Significant R-squared=0.526; Adjusted R-squared=0.515; F-statistic= 137.236; P-value (F) =.000; Note: Above 4 acres 
operational holding is a base category.

Sample households’ up to 1 acre were engaged 
more in non-farm sector (off-farm employment) 

activities in the research area. The possible reason 
may be less farm size due to which more family labors 
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would be available for non-farm activities (off-farm 
employment activities. The above outcomes are in 
line with the outcomes of Mecharla (2002), Monica 
(2003), Zahid (2006), Khan (2007), Babatunda 
(2017) and Vijay (2017) and Vijay (2017). Who 
found negative relationship between farm size and 
off-farm employment. 

Conclusions and Recommendations 

Agriculture is the major source of employment in Pe-
shawar Valley due to which most of the people are 
engaged in agriculture profession. Due to small size 
of holdings, off-farm employment was a common 
phenomenon in the agriculture sector. Farm size is 
negatively related to off-farm employment. On aver-
age, small farmers operating up to 1 acre land per-
form more off-farm work. It was also observed that 
small farmers of Dawood Zai and Mado (developed 
villages) perform more non-farm activities (off-farm 
activities) than Garhi Baghbanan and Mian Khan 
(underdeveloped villages). The most possible rea-
son for small farmers belonging to Dawood Zai and 
Mado villages (developed villages) may be easy access 
to markets (local markets) and more opportunities 
of non-farm jobs than Garhi Baghbanan and Mian 
Khan villages (underdeveloped villages). 
 
This study suggests:
•	 There should be no barriers for the entrance of 

small farmers in to the non-farm sector (rural). 
•	 There should be strong policy for the expansion 

(enhancement) of agriculture wages in rural areas. 

Novelty Statement

In Pakistan, main emphasis and polices is based on 
the development of agriculture sector for rural devel-
opment and poverty mitigation. However, the current 
research has been conducted to asses and evaluates 
the rural off-farm economy with the goal to identify 
nexus between farm size and off-farm employment of 
small farmers.
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