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ABSTRACT 
 
Purpose of this research was to study the impact of dams on the socioeconomic development of resource poor farmers of arid 
rural areas. For this purpose, a questionnaire comprising of 14 questions was designed. The study was carried out by taking a 
sample of 6 mini dams and interviewing their owners regarding crop production and economic benefits after construction of 
dams. Performance of mini dams was estimated in two aspects. One aspect was their effects on income of farmers and other 
non economic benefits like farm mechanization and increase in farm employees, while second aspect was the satisfaction level 
of farmers. Farmers being benefited by irrigation had income of 4,054 thousand rupees before dams but after construction of 
dams, they were earning gross income of 35,375 thousand rupees, which is 873% more than previous income, which clearly 
tells that these farmers are well off from socioeconomic view point. Combined mean of satisfaction level of farmers on these 
gains was 4.36 on Likert scale, which indicates that farmers are satisfied. Hence, there is dire need to construct more dams so 
that maximum amount of runoff water can be utilized for irrigation of crops, which is otherwise useless. © 2011 Friends 
Science Publishers 
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INTRODUCTION 
 

Water is one of the most important natural resource 
and its management needs utmost attention. Agriculture is 
by far the largest user of the world’s water but it is still a 
limiting factor for agriculture and some 80% of agricultural 
land worldwide is under rain-fed cultivation (World 
Commission on Dams, 2000; Hayat & Ali, 2010; Ali et al., 
2011). So the efficient use of water in rain-fed systems will 
have a major part to play. 

Pakistan is a developing country with 65% population 
living in rural areas and directly or indirectly linked with 
agriculture and related fields (Government of Pakistan, 
2007; Jamali, 2009). Agriculture can rightly be said as the 
backbone of its economy. Pakistan’s agriculture sector 
contributes to the economic growth through a variety of 
channels among which self-reliance in food, provision of 
raw materials to industry; earning of foreign exchange 
through agricultural commodities and products; and 
providing employment to a large portion of population. 
Pakistan’s agricultural sector shares one fourth of the GDP, 
two third of exports (66%) and nearly half of employment. 
Agriculture has direct effect on livelihood of the masses 
living in the rural areas (Hussain et al., 2004; Malik & 

Randhawa, 2006; Afzal & Ahmad, 2009). But agricultural 
growth in Pakistan has been well below potential over the 
past several years and yield is also low and for most crops it 
is almost half of the yield of the developed countries due to 
main problems of freshwater availability and extreme events 
of droughts (USAID, 2009). 
 In Pakistan, 25% of the cultivated area is arid and rain-
fed, where rain is always uncertain. People living in rainfed 
rural area are engaged in agriculture for livelihood. The 
people are often suffering from poverty, because of low 
income from agriculture. Low income is due to low 
productivity as a result of shortage of water for irrigation. 
There is a dire need to provide water for irrigation to rain 
fed rural areas to increase agricultural productivity and 
consequently increase in income. Water in rain fed areas can 
be provided for irrigation by catching rainy water in 
reservoirs called ponds or mini dams and then deploying it 
for irrigation according to need. For this research study, area 
selected was Pothwar, which is situated in north of Punjab 
province. In this region, about 3.5 MAF of rainy water from 
run off is available and about only 0.1 MAF is trapped for 
irrigation by application of watershed management by 
construction of 534 mini dams and 1087 ponds (Hussain et 
al., 2004). The main source of irrigation is rain but plenty of 
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rainy water is lost to streams and rivers without giving any 
benefit by penetrating in the soil, because of uneven and 
sloping surface. In barani areas more than 70 % rains occur 
in monsoons (July to September) and about 3.4 MAF of 
water is lost as surface run-off (Bhutta, 1999). The problem 
is to catch this rainy water from catchment areas of slope in 
mini dams and use it for agriculture in command areas. 
 During last two decades a number of projects have 
been implemented by the government through public sector 
for construction of small dams in rainfed region. This study 
was planned to assess impact of mini dams on the 
socioeconomic development of farmers living in rural areas 
of Pothwar, Pakistan. 
 
MATERIALS AND METHODS 
 
Selection of dams: Six mini dams, four from district 
Rawalpindi and two from Attock were chosen for study 
because of limitations of resources. Dams from Rawalpindi 
district were: Lakho Dam, Dhoke Gujjran Dam, Jawa Dam 
and Khasala Dam and two dams from Attock district were 
Marjal Dam-1 and Marjal Dam-2. Khasala and Jawa dams 
are government owned and they have many beneficiaries so 
for this study, two farmers one from each dam have been 
interviewed. For other private and personal dams, their 
owners were interviewed. This study was conducted during 
May 2010. The salient features of the selected dams are 
given in Table I. 
Development of hypothesis: For estimating the true 
impacts of construction of mini dams on the socio-economic 
condition of the farmers of that area sub hypotheses and a 
null and alternate hypothesis have been framed (Table II). 
Null hypothesis H0: Mini dam construction for irrigation is 
an expensive activity and not beneficial to improve the 
socioeconomic conditions of resource poor farmers of 
Pohtowar plateau. 
Alternate hypothesis HA: Mini dam construction for 
irrigation is not an expensive activity and is beneficial to 
improve the socioeconomic conditions of resource poor 
farmers of Pothowar plateau. 

Hypotheses I to X are sub hypotheses, if they are true 
then null hypothesis is true and if they are proved false null 
hypothesis will be proved false. To prove them true or false 
base is the mean of satisfaction level of farmers obtained on 
five point Likert scale. If mean is more than three then these 
hypotheses would be proved false and if it is less than 3 then 
these would be proved true. If these sub hypotheses are true 
and combine mean of all the variables is less then 3 then 
null hypothesis will be proved true otherwise alternate 
hypotheses will be proved true and dam construction will be 
declared beneficial and useful. 
Research model and variable formation: This study will 
determine the impact of irrigation by mini dams on direct 
product given by agriculture like crops, livestock, orchards, 
timber, fishery and vegetables and other indirect elements, 
which help to increase production of these products like 

multiple cropping, farm mechanization and increase in 
employment. List of all the variables is given in Table III. 

Following models were used for analyzing the survey 
results. 
 

Sd = f (Ip +Ei) 
Ip = f (Ci + Cm+ Li+ Fi+ Oi +Vi+ Af)  
Ei = f (Cp+ Fm+ Ed). 

 

Where Sd stands for socio economic development and 
f for function. All the other abbreviations are spelled in 
Table III. Based on title and in the light of objectives of 
study the questionnaire covering important aspects of 
agricultural activities and production was prepared. 
Questions in these questionnaires regarding variables were 
designed to get response in two forms. Firstly, Yes and No 
and exact benefit received in monetary units and secondly, 
the satisfaction level of the respondent on respective benefit 
on five point Likert scale ranging from very unsatisfied to 
very satisfied (Emory & Cooper, 1991). Collected raw data 
were converted in to meaningful data by tabulation for 
applying statistical techniques of Percentage, Arithmetic 
Mean and Comparisons to draw conclusions. 
 
RESULTS 
 
Impact on Pecuniary Gain to Farmer due to Increase in 
Crop Yield (Ci) 
Hypothesis I: Irrigation from mini dam does not increase 
farmer income by increase in yield of crop. 

When the impact of all the dams is calculated 
collectively on crops income then an income of 22,048 
thousand rupees was accrued after irrigation as compared to 
income of. 3,384 thousand rupees before irrigation on 
annual basis (Table IV). There was a rise of 11792 thousand 
rupees in farmer income, which is 651% increase. 

The mean of satisfaction level of farmers on pecuniary 
gain to farmers due to increase in crop yield is 4.67 on five 
point Likert scale, which is more than 3 (neutral level). This 
indicates that farmers are satisfied with the increase of crop 
income due to construction of mini dams (Table XIV). 

Income rise due to irrigation is of Rs. 11792 thousand 
rupees or 651% rise and the mean of the satisfaction level is 
4.67, which is more than 3 (neutral point) and falsifies the 
hypothesis I, that irrigation from mini dam does not increase 
farmer’s income by increase in yield of crop hence dams are 
beneficial and useful. 
Cropping Multiplicity Impact by Cultivating Crops 
Twice or Thrice (Cm) 
Hypothesis II: Irrigation from mini dam does not increase 
farmer income by cropping multiplicity. 

When the impact of all the dams is viewed collectively 
on the dams irrigated lands by comparing crop income 
because of multiple cropping before and after dams 
construction then there is income of 300 thousand rupees 
after irrigation as compared to no income before irrigation 
(Table V). It is ∞ rise of income in mathematical terms. 
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The mean of satisfaction level of farmers on income 
increase due to cropping multiplicity on five point Likert 
scale, which is more than 3 (neutral level), which means 
farmers are satisfied on increase of crop income (Table 
XIV). 

Income rise due to irrigation is of 300 thousand rupees 
and the mean of the satisfaction level is 4, which is more 
than 3 the neutrality point and falsifies the hypothesis II, that 
‘irrigation from mini dam does not increase farmer’s income 
by cropping multiplicity’ hence dams are beneficial and 
useful. 

Impact on Livestock Production due to Irrigation by 
Mini Dam (Li) 
Hypothesis III: Irrigation from mini dam does not increase 
farmer income by increase in livestock production. 

When the impact of all the dams is calculated 
collectively making comparison on livestock income then 
the income increased to 9,450 thousand rupees after 
irrigation as compared to income of 670 thousand rupees 
before irrigation (Table VI). There is a rise of 8,780 
thousand rupees or 1410% per annum. 

Table I: Salient features of selected mini dams 
 
Dam Lakho Dam Dhoke Gujjran Dam Marjal -1 Marjal -2 Jawa Dam Khasala Dam 
Reservoir  8 acres 7 acres 10 acres 10 acres 80 acres 80acres 
Catchment Area 2 Km 2 2 Km 2 4 Km 2 4 Km 2 9 Km 2 9 Km 2 
Command Area 20 acres 13.5 acres 200 acres 200 acres 800 acres 1200 acres 
Dam construction year 1995 1981 1964 1987 1995 1995 
Expenses on Dam 900,000 150,000 - - - - 
Government Subsidy 600,000 75,000 - - All All 
Self Expenses 30,000 75,000 - - Nil Nil 
Water conveying Method By pump By pump By Pump By Pump By Gravity By Gravity 
Machines used 3 Electric motors 1 Electric motor 15 Hp Electric motors Electric motors/Sprinkle - - 
Cost / year 100,000 No estimate No estimate No estimate - - 

Table II: List of hypotheses to be tested 
 
Hypothesis Description 
I Irrigation from mini dam does not increase farmer income 

by increase in yield of crop 
II Irrigation from mini dam does not increase farmer income 

by cropping multiplicity 
III Irrigation from mini dam does not increase farmer income 

by increase in livestock production 
IV Irrigation from mini dam does not increase farmer income 

by increase in fish production 
V Irrigation from mini dam does not increase farmer income 

by increase in area under orchards 
VI Irrigation from mini dam does not increase farmer income 

by increase in timber production 
VII Irrigation from mini dam does not increase farmer income 

by increase vegetable cultivation 
VIII Irrigation from mini dam does not allow farmer to change 

cropping pattern 
IX Irrigation from mini dam does not increase farm 

mechanization 
X Irrigation from mini dam does not lead to increase in 

employment opportunities and poverty alleviation 
 
Table III: Variables used during analysis and their 
abbreviations 
 
Variable Abbreviation 
1. Increased Production Ip 
Crops yield Ci 
Multiple Cropping Cm 
Increase in Livestock Li 
Increase in Fisheries Fi 
Increase in Orchids/fruits Oi 
Increase in Aforestation/timber Af 
Increase in Vegetable production Vi 
2. Estimateable changes Ei 
Cropping Pattern of farmer Cp 
Farm mechanization Fm 
Employee Demand Ed 

Table IV: Pecuniary gain to farmers due to increase in 
crop yield 
 
Name of Dam Crops Income 

before Dam 
(000 Rs.) 

Crops Income 
after Dam 
(000 Rs.) 

Increase in 
Crops Income

(000 Rs.) 

% 
Increase

Lakho Dam Nil 1020 1020 ∞ 
Dhoke Gujjran Dam 324 648 324 100 
Marjal -1 Nil Nil Nil Nil 
Marjal -2 1890 17680 15790 935 
Jawa Dam 720 1800 1080 250 
Khasala Dam 450 900 450 200 
Total 3384 22048 11792 651 
 
Table V: Pecuniary gain to farmers due to cropping 
multiplicity 
 
Name of Dam Increase 

Crops 
frequency 

Increase in Crops 
Income Due to 

frequency (000 Rs.) 

% 
Increase 

Lakho Dam 2 100 ∞ 
Dhoke Gujjran Dam 2 100 ∞ 
Marjal -1 Nil Nil 0 
Marjal -2 - - 0 
Jawa Dam - - 0 
Khasala Dam 2 100 ∞ 
Total - 300 ∞ 
 
Table VI: Pecuniary gain to farmers due to livestock 
production 
 
Name of Dam Livestock 

Income before 
Dam 

Livestock 
Income 

after Dam 
(000 Rs.) 

Increase in 
Livestock 
Income  

(000 Rs.) 

% 
Increase

Lakho Dam Nil 300 300 ∞ 
Dhoke Gujjran Dam 240 17,10 1470 712 
Marjal -1 - 3450 3450 ∞ 
Marjal -2 1,80 31,80 30,00 1766 
Jawa Dam 90 390 300 433 
Khasala Dam 160 420 260 262 
Total 670 9450 8780 1410 
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The mean of satisfaction level of farmers due to 
increase in livestock production, because of irrigation is 5 
on five point Likert scale, which is more than 3 (neutral 
level), which indicates satisfaction of farmers in respect of 
increase in livestock production due to irrigation of mini 
dams (Table XIV). This falsifies the hypothesis III, that 
irrigation from mini dam does not increase farmer’s income 
by increase in livestock. 
Impact on Fish Rearing Income due to Mini Dam (Fi) 
Hypothesis VI: Irrigation from mini dam does not increase 
farmer income by increase in fish production. 

When the impact of all the dams is calculated 
collectively on fish production after dam construction then 
income amounted to 3,150 thousand rupees after dam 
construction as compared to nil before dams. It is ∞ rise of 
income in mathematical terms (Table VII). Fisheries income 
of Jawa and Khasala dams goes to Fisheries Department 
Government of Punjab. 

The mean of satisfaction level of farmers on pecuniary 
gain to farmer due to fish rearing because of irrigation is 
4.33 on five point Likert scale, which is more than 3 

(neutral level), which means that farmers are satisfied on 
increase of income of fish rearing due to irrigation of mini 
dams (Table XIV). Hence, hypothesis VI that irrigation 
from mini dam does not increase farmer income by increase 
in fish production is falsified. 
Impact on Income from Orchards by Planting more 
Fruit Plants after Mini Dams (Oi) 
Hypothesis V: Irrigation from mini dam does not increase 
farmer income by increase in area under orchards. 

When the impact of all the dams is calculated 
collectively on Orchids or planting fruit bearing plants after 
dam construction, then there is income of 891 thousand 

Table VII: Pecuniary gain to farmers due to fish 
rearing 
 
Name of Dam Fish Income 

(000 Rs.) 
Rise/Fall  
(000 Rs.) 

% Rise 

Lakho Dam 100 100 ∞ 
Dhoke Gujjran Dam 50 50 ∞ 
Marjal -1 500 500 ∞ 
Marjal -2 500 500 ∞ 
Jawa Dam 1000 1000 ∞ 
Khasala Dam 1000 1000 ∞ 
Total 3150 3150 ∞ 
 
Table VIII: Pecuniary gain to farmers due to orchards 
 
Name of Dam Fruits 

Income 
before Dam 

Fruits 
Income 

after Dam  
(000 Rs.) 

Increase in 
Fruits 

Income  
(000 Rs.) 

% 
Increase

Lakho Dam Nil 28 28 ∞ 
Dhoke Gujjran Dam Nil -- - ∞ 
Marjal -1 - 800 800 ∞ 
Marjal -2 - - - ∞ 
Jawa Dam - 11 11 ∞ 
Khasala Dam - 52 52 ∞ 
Total  - 891 891  
 
Table IX: Pecuniary gain to farmers due to timber 
plants 
 
Name of Dam Timber 

Income 
before Dam 

Timber 
Income 

after Dam 
(000 Rs.) 

Increase 
in Timber 

Income 
(000 Rs.) 

% 
Increase 

Lakho Dam Nil 125 125 ∞ 
Dhoke Gujjran Dam Nil - - ∞ 
Marjal -1 - - - ∞ 
Marjal -2 - 80 80 ∞ 
Jawa Dam - 20 20 ∞ 
Khasala Dam - 100 100 ∞ 
Total - 325 325 ∞ 

Table X: Pecuniary gain to farmers due to vegetables 
cultivation  
 
Name of Dam Income 

before Dam 
Income 

after Dam 
(000 Rs.) 

Increase in 
Income 

(000 Rs.) 

% 
Increase

Lakho Dam Nil 400 400 ∞ 
Dhoke Gujjran Dam For self-use - - ∞ 
Marjal -1 - - - 0 
Marjal -2 - - - 0 
Jawa Dam - 1115 1115 ∞ 
Khasala Dam - 56 56 ∞ 
Total - 1571 1571 ∞ 
 
Table XI: Mechanization of farms by acquiring more 
machines due to mini dams 
 
Machines Tractors Harvesters Motors/Sprinkles
Name of Dam Before After Before After Before After
Lakho Dam - 2 - 1 - 3 M 
Dhoke Gujjran Dam - 2 - - - 1M 
Marjal -1 - - - - - 6 M 
Marjal -2 - 7 - 1 - 6M 1S
Jawa Dam - 3 - 1 - - 
Khasala Dam - 1 - - - 1M 
M stands for motors and S for sprinkles 
 
Table XII: Increase of employees due to mini dams 
 
Name of Dam Employees 

before dam 
Employees 
after dam 

Rise/Fall % rise 

Lakho Dam - 22 22 ∞ 
Dhoke Gujjran Dam - 3 3 ∞ 
Marjal -1 - 30 30 ∞ 
Marjal -2 - 20 20 ∞ 
Jawa Dam - 7 7 ∞ 
Khasala Dam - 2 2 ∞ 
Total - 84 84 ∞ 
 
Table XIII: Over all income impacts of all the dams on 
farmers 
 
Name of Dam Income 

before Dam 
(000 Rs.) 

Income 
after Dam 
(000 Rs.) 

Increase 
in Income 
(000 Rs.) 

% 
Increase

Lakho Dam - 1713 1713 ∞ 
Dhoke Gujjran Dam 564 2508 1944 444 
Marjal -1 - 4750 4750 ∞ 
Marjal -2 2070 21440 19370 1036 
Jawa Dam 810 3336 2526 411 
Khasala Dam 610 1628 1018 267 
Total 4054 35375 31321 873 
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rupees after dam construction as compared to nil income 
before dams (Table VIII). There is ∞ rise of income in 
mathematical terms. 

The mean of satisfaction level of farmers on pecuniary 
gain to farmer due to increase in orchards by planting more 
fruit bearing plants after mini dam irrigation is 4 (Table 
XIV) on five point Likert scale, which is more than 3 
(neutral level), which means farmers are satisfied from 
increasing income of orchards. Therefore, hypothesis V that 
irrigation from mini dam does not increase farmer income 
by increase in area under fruit plants is not true. 
Impact on Income by Planting more Timber Plants after 
Mini Dam (Af) 
Hypothesis VI: Irrigation from mini dam does not increase 
farmer income by increase in timber production. 

When the impact of all the dams is calculated 
collectively on planting timber plants after dam construction 
then there is income of 325 thousand rupees after dam 
construction as compared to nil income before dams (Table 
IX). It is ∞ rise of income in mathematical terms. The mean 
of satisfaction level of farmers on pecuniary gain to farmer 
due to increase in timber by planting more plants after mini 
dam irrigation is 4.33 on five point Likert scale, which is 
more than 3 (neutral level, Table XIV). It means that 
farmers are satisfied from increase in income due to timber 
production after construction of dams. All these results 
show hypothesis VI that ‘irrigation from mini dam does not 
increase farmer income by increase in timber production is 
false. 
Impact on Farmer Income by Cultivating Vegetables (Vi) 
Hypothesis VII: Irrigation from mini dam does not increase 
farmer income by increase vegetable cultivation. 

When the impact of all the dams is calculated 
collectively on income of farmers on cultivating vegetables 
after dam construction then there is income of 1571 
thousand rupees after dam construction as compared to nil 
income before dams (Table X). It is ∞ rise of income in 
mathematical terms. 

The mean of satisfaction level of farmers on pecuniary 
gain due to increase in vegetable cultivation after mini dam 
irrigation is 4.17 on five point Likert scale, which is more 
than 3 (neutral level, Table XIV). This shows that farmers 
are satisfied with increase in income from vegetable 
cultivation. Thus income increase and farmer satisfaction 
falsifies the hypothesis VII. 
Impact on Change of Cropping Pattern (Cp) 
Hypothesis VIII: Irrigation from mini dam does not allow 
farmer to change cropping pattern. 

The mean of satisfaction level of farmers on changing 
the cropping pattern after mini dam irrigation is 3.17 on five 
point Likert scale, which is more than 3 (neutral level, Table 
XV). It shows that farmers are feeling happy to get more 
income by including cash crops in their cropping pattern, 
which is possible due to irrigation water availability from 
mini dams. Satisfaction level of farmers falsifies the 
hypothesis VIII that irrigation from mini dam does not 
allow the farmers to change cropping pattern hence, 
construction of dams is very beneficial and useful. 
Impact on Mechanization of the Farm by Using Farm 
Machinery after Dams (Fm) 
Hypothesis IX: Irrigation from mini dam does not increase 
farm mechanization. 

When the impact of dam construction on farm 
mechanization is viewed then farm mechanization is 

Table XIV: Calculation of mean of variables pertaining to increased production 
 
Satisfaction Level VS S UN US VUS Row Total Row fXi Row/Variable Mean 
Value (Xi) 5 4 3 2 1 - - - 
Variables         
Increased Crops (Ci) 5 - 1 - - 6 28 4.67 
Crop Multiplicity (Cm) 3  3 - - 6 24 4 
Increased Livestock (Li) 6 - - - - 6 30 5 
Increased Fisheries (Fi) 4 - 2 - - 6 26 4.33 
Increased Orchids (Oi) 3 1 1 1 - 6 24 4 
Aforestation/Timber (Af) 4 - 2 - - 6 26 4.33 
Vegetable production (Vi) 3 1 2 - - 6 25 4.17 
Total ( f) 28 2 11 1 - 42 183 4.36 
 fXi 140 8 33 2 - 183 - - 
COMBINE MEAN = ΣfXi/42= 183/42 = 4.36 - - - - - - - - 
 
Table XV: Calculation of mean of estimable variables 
 
Satisfaction Level VS S UN US VUS Row Total Row fXi Row/Variable Mean 
Values (Xi) 5 4 3 2 1 - - - 
Variable         
Cropping Pattern  (Cp) - 1 5 - - 6 19 3.17 
Farm mechanization (Fm) 1 5 - - - 6 25 4.17 
Employee Demand (Ed) 4 2 - - - 6 28 4.67 
Total  (f) 5 8 5 - - 18 - - 
fXi 25 32 15 - - - 72 - 
COMBINE MEAN=  Σ fXi/18 = 72/18 = 4 - - - - - - - - 
VS stands for very satisfied, S for satisfied, UN for undecided, US for unsatisfied and VUS for very unsatisfied 
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increased after construction of dams, which is sign of 
development (Table XI). Except Marjal dam-1, which is 
reserved for orchards, livestock and fishery tractors have 
been introduced on all farms irrigated by other dams. Half 
of the farmers introduced harvesters, which is 
developmental impact of the dams. One farmer has also 
introduced costly sprinkling machine. The mean of 
satisfaction level of farmers on farm mechanization by 
purchasing and introducing more machines after mini dam 
irrigation is 4.17 on five point Likert scale, which is more 
than 3 (Table XV). 

There is reasonable increase in farm machines and the 
mean of the satisfaction level is 4.17, which is more than 3 
and falsifies the hypothesis IX that irrigation from mini dam 
does not increase farm mechanization. 
Impact on Manpower Required for Cultivation after 
Dam (Ed) 
Hypothesis X: Irrigation from mini dam does not lead to 
increase in employment opportunities and poverty 
alleviation. 

When the impact of dams on employment 
opportunities is viewed then more or less every farms 
employed workers to cope with increased activity due to 
irrigation facility (Table XII). It means irrigation facility has 
not only raised the income of farm owner but has also 
helped directly in alleviating poverty by employment 
generation, besides giving indirect job to many temporary 
workers and other professionals such as electricians, 
construction laborers and masons. 

The mean of satisfaction level of farmers on 
employing more workers after mini dam irrigation is 4.67, 
which mean farmers feel that irrigation water availability 
has enhanced the employment opportunities (Table XV). 
Number of employed persons has increased to 84 and the 
mean of the satisfaction level is 4.67. These observations are 
enough to falsify the hypothesis X that Irrigation from mini 
dam does not lead to increase in employment opportunities 
and poverty alleviation. 
Overall income impact of all dams on farmers: Farmers 
being benefited by irrigation had income of 4,054 thousand 
rupees before dams but after irrigation facilities by 
construction of dams they are earning gross income of 
35,375 thousand rupees, which is 873% more than previous 
income, which clearly tells that these farmers are well off 
from socioeconomic view point (Table XIII). 

The mean of satisfaction level of all the farmers on 
economic variables having direct impact on their income is 
4.36 (Table XIV) and on social variable giving them 
egoistic satisfaction is 4 and their combine mean is 4.18, 
which in much more than neutral or indifferent value (i.e., 
3) so farmers are satisfied and receiving good income and 
are socio-economically better-off so mini dams have a 
positive and beneficial impact on the farmers. Therefore null 
hypothesis H0: “Mini dam construction for irrigation is an 
expensive activity and not beneficial for resource poor 
farmers” is rejected and alternate hypothesis HA: “Mini dam 

construction for irrigation is not an expensive activity so 
beneficial for resource poor farmers” is accepted. 
 
DISCUSSION 
 

Results of present study are in line with the findings of 
previous work. It has been reported that productivity from 
rainfed soil can be increased considerably if irrigation water 
is provided in these areas (Brabben et al., 2004). In a study 
carried out by JBIC (Japan Bank for International 
Cooperation) cropping intensity, land productivity, labor 
employment and household income were higher in the 
irrigated than rain-fed settings (JBIC Institute, 2007). 
According to Hussain et al. (2004) areas, where households 
have access to irrigation exhibit higher employment 
opportunities and wage rates; for example, the agricultural 
wage rate in areas where households have access to 
irrigation is over Rs. 200 ($2.22) per day compared with Rs. 
173 ($1.92) per day in areas with no irrigation. Without 
access to and control over water, small land holders do not 
have a basis for commercial agricultural production. The 
risk of losing crops due to erratic rainfall or insufficient 
irrigation water restricts smallholders from investing in high 
value cash crops. International Development Enterprises 
conducted a study on small farmers in Asia for 20 years and 
concluded that water availability at critically important 
stages of crop production is usually the most important 
factor in the decision of farmer to become commercial 
producers of high value crops (Roberts, 2004). 
 
CONCLUSION 
 

Dams under study have been proved successful in 
providing benefits for farmers, which is apparent from 
tremendous increase of monetary income of farmers and 
from satisfaction level of the farmers with numeric value 
4.36 on income impacting factors and with numeric value of 
4 on socio economic factors at 5 point Likert scale. These 
values show very big success on the part of dams. There is 
vast opportunity and need to construct more mini dams to 
trap remaining 3.4 MAF rainy water run off which is falling 
in the rivers Indus and Jehlum without giving any 
irrigational benefits. In Pothwar plateau thousands of mini 
dams can be constructed and this soil can also be converted 
from useless barren piece of land to rich income generating 
farm. 
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