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ABSTRACT 

 
 
The development of agricultural sector in Pakistan largely depends on efficient irrigation 

system because irrigated lands supply major portion of the agricultural produce. A massive 

amount of canal water is wasted during the irrigation process from main canals to the actual 

fields. Inadequate management combined with an increasing demand of irrigation water has 

resulted in low, inequitable, and unreliable water supplies. This water-scarcity situation has 

given birth to a hidden economy, where water users illegally tap irrigation system to generate 

a black market in water. The small farmers especially the farmers at tail are disadvantaged in 

terms of inequitable distribution of irrigation water in this situation. To overcome the 

problem of inequitable water distribution, Government of the Punjab introduced Participatory 

Irrigation Management (PIM) through Punjab Irrigation & Drainage Authority (PIDA). The 

Farmers’ Organizations (FOs) are the central to the PIM system. The success of any 

project/plan depends on what a person knows and the network of relationships (social 

capital) developed by the members of community. Social capital is the trust, reciprocity and 

mutuality that inhere to social relationships. It generates when members of different social 

groups meet each others for attaining common goals keeping aside family, caste and political 

affiliation. The worldwide success of different programmes/projects for welfare of farming 

and other communities is linked with the social capital. The present study was, therefore, 

designed to see the role of social capital in facilitating improvement in equitable water 

distribution under PIM in the central Punjab. The study was carried out at Lower Chenab 

Canal (East) Circle, Faisalabad command area where PIM was started in 2000 as a pilot 

project. Overall, 480 respondents were selected through multistage sampling technique for 

data collection. Results of the study show that due to PIM activities cropped area has 

increased 5 and 5.4% in Rabi and Kharif seasons, respectively. The satisfaction level of 

farmers about recalibration of outlets, water turn and repair of “nakkas” (water diversion) 

was very good. However in case of water theft control, the satisfaction level was not up to 

the mark. The functioning of Khal Panchayat (KP) and FOs was generally satisfactory and 

needed more efforts for improvement in the system. The bi-variate and multivariate analysis 

demonstrated that among socioeconomic factors education, farm size, social status, farm 
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location at watercourse and location of watercourse at distributary were significantly 

associated with the improvement in equitable water distribution. The different 

dimensions/aspects of cognitive social capital such as reciprocity, solidarity, conflict and 

mutual trust and structural social capital (trust on KP, FOs and PIDA officials and 

participation in PIM activities) emerged as important predicting variables of response 

variable, the improvement in equitable water distribution in the multivariate analysis. The 

substantial value of R2 0.643 reflecting that 64% variation in equitable water distribution was 

due to the social capital variables (cognitive and structural) and only the background variable 

i.e watercourse location at distributary. It established the suitability of these variables in 

predicting the improvement in equitable water distribution. Strict enforcement of PIDA laws 

and inclusion of more strict clauses in PIDA ordinance were suggested for controlling water 

theft offense. Farmers’ participation in watercourse and distributary maintenance may be 

enhanced with motivation through KP, FOs and PIDA officials and also through imposing 

strict fines on those who did not participate in these activities by amending the PIDA 

ordinance. On the basis of the results of the study, investment in social capital building was 

recommended for further improvement in the equitable water distribution. 
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CHAPTER-1 

 
INTRODUCTION 

 
1.1 The Rationale 

 

Pakistan’s agriculture primarily depends upon irrigation system because irrigated lands 

supply more than 90% of the total agricultural production (GOP, 2006). It supplies most of 

the country’s needed food-grain and is also a major source of rural livelihood, raw materials 

for major domestic industries and exports. In order to meet the agricultural needs, adequate 

and timely availability of irrigation water is an essential pre-requisite. In spite of good 

irrigation network, a large quantity of canal water is wasted at canal, distributary and 

watercourse level before reaching the actual fields to be irrigated. Inadequate water 

management combined with an increasing demand of irrigation water by farmers has resulted 

in low, inequitable, and unreliable water supplies. Moreover, the dominant role of big 

landlord in Pakistan’s agriculture is one of the causal social factors behind the inequitable 

water distribution.  

 

The agriculture sector of Pakistan is facing both the threat of water scarcity and the challenge 

of increasing food demand by the rapidly growing population. The estimated population of 

Pakistan was 180.71 million during 2011-12 (GOP, 2013). The projected population for 2015 

and 2025 is 191.72 and 227.26 million, respectively. According to available estimates, the 

irrigation water requirements for the years 2015 and 2025 would be 111 and 119 million acre 

feet (MAF), respectively (Sufi et al., 2010). Moreover due to latest development in 

agriculture, the cropping intensity has grown to more than 100% that has resulted in 

increased demand for irrigation water. Modern agricultural technologies require more water 

as compared to traditional agriculture (Nakashima, 2005).  

 
The overall water availability has been less during the last few years from the normal 

delivery ranging from 2.5 to 20.5%. The water availability was 14 and 12.4% less than the 

normal supplies during Kharif 2012 and Rabi 2012-13 respectively (GOP, 2013). Moreover, 

the high price of diesel and electricity and the low quality of underground water in some 
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areas has also increased pressure on canal water use. This water-scarcity has resulted in 

illegal means of irrigation being based to fulfil the crop water requirements. The resourced 

farmers and the farmers at head reaches generally used illegal ways to have more water for 

irrigation. These farmers also try to bribe the officials of Irrigation Department to issue more 

water than their allocation. In this situation, the small farmers and the farmers at tail are 

severely disadvantaged in terms of equitable water distribution for their crops.   

  

The nature of irrigation services creates hurdles in their management and leads to inequitable 

water distribution in two ways and often leads to conflict among users in water distribution 

and maintenance of the system. First, rivalry: more use of water by resourced/head reach 

farmers definitely reduces the amount of water available to tail reach farmers. Second, non-

excludability: it is very difficult to exclude one of the members/farmers from using water for 

irrigation purposes. This situation demands a fair and transparent system of water allocation 

among irrigators to avoid conflicts (Chambers, 1980). The poor performance of large 

government-operated irrigation systems, donors and national governments have begun to 

advocate farmers’ participation in the water allocation, distribution and operation & 

maintenance (O&M) activities at all levels. The community management of small-scale 

irrigation systems has been common for decades. The participation of farmers in water 

distribution and O&M is one of the most promising ways to make the most effective use of 

irrigation systems (Ostrom, 1990). 

 

1.2 Agriculture and Economy of Pakistan  
 

Agriculture is the main-stay of the economy of Pakistan as it contributes 21% to GDP. It 

absorbs about 45% of the labour force and more than 60% of the population living in rural 

areas directly or indirectly depends on it for their livelihood. It provides raw material for 

local industry and also serves as one of the major sources of foreign exchange earnings. 

Overall performance of the agriculture sector demonstrated 3.1% growth rate during the 

financial year 2011-12 higher as compared with 2009-10 and 2010-11 financial years due to 

positive growth in agriculture related subsectors, except minor crops (Table 1.1). The major 

crops contributed 31.9% of agricultural value added and experienced a growth of 3.2% in the 
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fiscal year 2011-12 against -0.2% in 2010-11. The significant growth in major crops was 

contributed by rice (27.7%), cotton (18.6%) and sugarcane (4.9%). The contribution of minor 

crops in value added agriculture was 10.1% with negative growth of 1.3% in 2011-12 against 

2.7% growth of 2010-11. The livestock sector grew by 4.0% with 55.1% share in agriculture 

during financial year 2011-12 with similar contribution in the last year. The fishery sector 

experienced a growth of 1.8% in fiscal year 2011-12 against 1.9% in 2010-11. However, this 

sector experienced a decreasing trend in growth from 20.8% in 2005-06 to 1.8% in 2011-12. 

The forestry sector experienced 1.0% growth in fiscal year 2011-12 against -0.4% growth 

during fiscal year 2010-11.   

 
Table 1.1: Agriculture Growth from 2005-2012 (%) 

Year Agriculture Major 

Crops 

Minor 

Crops 

Livestock Fishery Forestry 

2005-06 6.3 -3.9 0.4 15.8 20.8 -1.1 

2006-07 4.1 7.7 -1.0 2.8 15.4 -5.1 

2007-08 1.0 -6.4 10.9 4.2 9.2 -13.0 

2008-09 4.0 7.8 -1.2 3.1 2.3 -3.0 

2009-10 0.6 -2.3 -7.7 4.3 1.5 2.2 

2010-11 2.4 -0.2 2.7 4.0 1.9 -0.4 

2011-12 3.1 3.2 -1.3 4.0 1.8 1.0 

Source: GOP, 2013 

 
Pakistan has two cropping seasons namely Kharif and Rabi. The Kharif season starts from 

sowing in April to June and ends with harvesting in October to December. Rice, sugarcane, 

cotton and maize are the major Kharif crops. The Rabi season starts with sowing in October 

to December and ends with harvesting in April to May. Wheat, gram, lentil, tobacco, 

rapeseed, barley and mustard are the important Rabi crops. These crops play an important 

role in the economy of the country. However, the performance of these crops is closely 

linked with the timely availability of irrigation water. During the financial year 2011-12, the 

availability of canal water for Kharif 2011 crops remained 10% less than the normal supplies 

but 13% higher than the previous year’s Kharif 2010 season. Overall water availability for 
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Kharif seasons remained 1.8 to 20.4% less from the average system usage from 2003-04 to 

2011-12 except 2005-06 and 2007-08 years (Table 1.2). The water availability during Rabi 

season remained 19.2% less from normal availability, and 15% less as compared with last 

year’s Rabi crop season. Water availability for Rabi seasons remained 4.9 to 31.6% less from 

the average system usage from the fiscal year 2003-04 to 2011-12 (Table 1.2) showing more 

scarcity than that of Kharif seasons. On annual basis, the water availability remained 4.6 to 

20.6% less from the average system usage from fiscal year 2003-04 to 2011-12. 

 

Table 1.2: Actual Surface Water Availability in Pakistan 

Period Kharif 
(MAF) 

Percentage 
incr/decre. 
Over Avg. 

Rabi 
(MAF) 

Percentage 
incr/decre. 
Over Avg. 

Total 
(MAF) 

Percentage 
incr/decre. 
Over Avg. 

Average 
system usage 

67.1 - 36.4 - 103.5 - 

2003-04 65.9 -1.8 31.5 -13.5 97.4 -5.9 
2004-05 59.1 -11.9 23.1 -36.5 82.2 -20.6 
2005-06 70.8 5.5 30.1 -17.3 100.9 -2.5 
2006-07 63.1 -6.0 31.2 -14.3 94.3 -8.9 
2007-08 70.8 5.5 27.9 -23.4 98.7 -4.6 
2008-09 66.9 -0.3 24.9 -31.6 91.8 -11.3 
2009-10 67.3 0.3 25.0 -31.3 92.3 -10.8 
2010-11 53.4 -20.4 34.6 -4.9 88.0 -15.0 
2011-12 60.4 -10.0 29.4 -19.2 89.8 -13.2 

Source: GOP, 2013 

 
The major part of the country has good soil, weather conditions and hard working farmers 

who work day and night to earn a livelihood. However, average yield both per acre and per 

cubic meter of water is comparatively less as compared with international benchmark and 

yield achieved by neighbor country India (Raza, 2008). The equity in water distribution and 

reliability in canal water distribution play an important role in enhancing crop productivity. 

To maintain the present food requirement to feed the growing population, Pakistan has to 

double its food production every 15 years. The water requirement for major crops is 

presented in Table 1.3 to maintain self-sufficiency in food grains. Wheat crop will require 

56.91 MAF water by the year 2025 to maintain the self-sufficiency in wheat grain. Similarly, 
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Rice, cotton and sugarcane would require 56.91, 16.68 and 19.35 MAF water to maintain the 

self-sufficiency by the year 2025. The requirement of water in the year 2025 for other crops 

would be 46.74 MAF. Overall water requirement to maintain the self-sufficiency in food 

grain will be 261.14 MAF in the year 2025.  

 
Table 1.3: Agricultural Water Demand for Major Crops in Pakistan 
Crops Agricultural Water Demand (MAF) 

1990 2000 2025 
Wheat  26.27 28.8 56.91 
Rice  18.78 22.24 56.91 
Cotton  13.68 15.71 16.68 
Sugarcane  11.35 13.41 19.35 
Other Crops  28.93 30.59 46.74 
Total with losses @70 percent  168.32 188.28 261.14 

Source: GOP, 2000 
 
1.3 The Irrigation System of Pakistan 

 
Pakistan has the world largest irrigation network irrigating 34.5 million acres of contiguous 

cultivated land. The system is fed by the water of the Indus River and its tributaries namely 

Chenab, Jhelum, Ravi, Kabul and Sutlej. The salient features of the system are three major 

storage reservoirs, namely, Tarbela and Chashma on River Indus, and Mangla on River 

Jhelum, 19 barrages, 12 inter-river link canals and 44 canal commands (56073 Km length), 

107000 water courses with 1.6 million Km length. The system draws an average of 106 MAF 

of surface-water each year for irrigation supplemented by an annual groundwater pumping of 

50 MAF. The Punjab irrigation system consists of 14 head works/barrages, 21 main canals 

(6389 km length including branch canals), distributary and minor length 2794 km and 50000 

outlets. The schematic flow of irrigation water from watershed to actual farmer field is 

presented in figure 1.1.    

 

The main purpose of the irrigation system is to provide reliable, equitable and ensured water 

supply to the farmers throughout the year without any interruption. The irrigation system of 

Pakistan comprises a number of different components such as watershed, river, dam, 

barrages, headwork, main canal, branch canal, main distributary, minor distributary and 

watercourse.  
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Watershed: Watershed is an area, which receives precipitation/rainfall and contributes to the 

formation of natural flow or runoff leading to the development of rivers. Thus, watershed 

forms the origin of irrigation system of Pakistan. The rate of runoff depends on the 

vegetations, land topography, degree and length of slope, shape and infiltration 

characteristics of the watershed. 

 

 
 
Figure.1.1: Schematic Diagram of Irrigation System in Pakistan 
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Rivers: A river is a natural stream, which develops as a result of runoff water produced by 

the watershed. It receives water from the watershed and conveys to the downstream system 

components through dams and barrages. Rivers Indus, Jhelum and Chenab are some of the 

examples. 

 

Dams: A dam is a control structure built across a river for storage of water for regulating the 

flow of water. Hydro Power Generation to provide electricity for domestic and industrial use 

is one of the main purposes of dam construction. During hydro generation, the water is 

channelled to canals for irrigation purposes.  Major dams include Terbela and Mangla, and 

serve as water storage reservoirs. 

 

Barrages: A barrage is also a control structure, which is built across the river, mainly to raise 

the level of water and create a limited temporary storage for facilitating canal operation. A 

barrage diverts river water to the canals through gate operation. The examples include Trimu, 

Rohri and Sukkur Barrages. 

 

Head Works: A headwork is a diversion provided over a main canal to raise the water level 

in the canal and to divert the water to branch canals or distributaries. The examples include 

“Head Faqirian”.  

 

Main Canals: A main canal receives its water supply directly from the river through a dam 

or a barrage. Direct irrigation is usually not carried out from the main canal. Therefore, there 

are no canal outlets on the main canals. The examples include Upper Jhelum, Lower Jhelum, 

Upper Chenab, Lower Chenab, Upper Bari Doab and Lower Bari Doab etc.  

 

Branch Canals: Branch canals take off water from the main canals through diversion 

structures such as head works and convey water to different parts of the irrigated areas 

through distributaries. The branch canals usually are not provided with outlets for delivery of 

water to the fields except in special cases. These include Upper Gugera, Lower Gogera, 

Burala and Rakh branch etc. 

 



8 
 

Major Distributary: Major distributaries (usually called distributaries or ‘rajbah’) take off 

from branch canals and sometimes from main canals and supply water to minor distributaries 

or directly to the watercourses through outlets. The examples of major distributaries are 

Kilanwala, Rajana, Niazbeg, Shahkot and Nasrana etc. 

 

Minor Distributary: Minor distributaries (usually called minors) take off from major 

distributaries and rarely from branch canals. These supply water to watercourses for 

irrigation through outlets. As an example, Kamogil minor and Thatti minor as the minor 

distributaries of Niazbeg distributary. 

 

Watercourses: A watercourse is a channel that receives water from a canal or distributary 

(major or minor) and leads to farms and fields. It is operated and managed by the Provincial 

Irrigation Department (PID) but maintained by the farmers. One or more watercourses, based 

on the size of irrigated area, serve each village. On the average, a watercourse commands 

about 400 acres of land.  

 

1.4 Institutional Reforms in the Punjab 
 

Water use efficiency in Pakistan is 59 percent, which is comparatively low as compared to 

other developing and developed countries (GOP, 1988). The major portion of the irrigation 

water diverted from rivers to the canals for irrigation purposes is wasted in the process 

especially at the secondary and the tertiary levels. This situation resulted in inequities in 

water distribution at all levels of the system. The outlets located at the canal and main 

distributary generally receive more water as compared to outlets located at minors. Similarly, 

the farmers located at tail reaches received low water supply as compared to farmers located 

at middle and head of the watercourse. The Government of Pakistan has introduced various 

interventions such as On-Farm Water Management (OFWM) Program, Irrigation System 

Rehabilitation Projects (ISRP) and National Drainage Programs (NDP) to overcome the 

problem of low water use efficiency and inequitable and unreliable water distribution. In 

spite of these interventions, the situation of small and farmers located at tail remain almost 

the same: un-reliable and inequitable water distribution.   
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Realizing the need for improvement, the Government of the Punjab in line with the Federal 

Government promulgated the Punjab Irrigation and Drainage Authority (PIDA) Act in 1997 

to introduce major institutional reforms for improving the performance of the irrigation 

sector. Under this act, the existing administration set-up of Punjab Irrigation Department 

(PID) was replaced by establishing PIDA. A Pilot Area Water Board (AWB) at Lower 

Chenab Canal (East) Circle, Faisalabad was created to introduce these interventions. The 

reforms involve the participation of farmers at levels of decision making and later on the 

transfer of management of the irrigation and drainage system to a three-tier system of 

autonomous entities with clearly defined roles and responsibilities within the system. The 

three -tiers of the new system are PIDA, AWB and FOs. FOs are the most important part of 

these institutional reforms as they form the interface with the farmers at the lowest level.  

 

For the implementation of these reforms, a legal framework has been evolved by the PIDA 

Act legislated by the Punjab Assembly in June, 1997 which is based on the participation of 

the farmers at all levels of irrigation management that is at provincial level, canal command 

level and at distributary level. The detail of the legal framework is as follow:  

 PIDA Act, 1997. 

 Area Water Board Rules, 2010. 

 PIDA Area Water Board (Conduct of Business) Regulations 2011. 

 PIDA AWB (Elections) Regulations 2011. 

 PIDA AWB (Conduct of Meetings) Regulations 2011. 

 PIDA Farmers Organization Rules, 2010. 

 PIDA Farmers Organizations (Conduct of Business) Regulations, 2011. 

 PIDA Farmers Organizations (Financial) Regulations, 2011. 

 PIDA Farmers Organizations (Elections) Regulations 2011. 

 PIDA Farmers Organization (Registration) Regulations, 2011. 

 Transfer Agreement between FO and PIDA.  

 

Under this legal framework the existing management of the irrigation system has been 

converted into a multi-tier system for the management of irrigation infrastructure. The 

following are the three tier bodies constituted under PIDA Act, 1997. 
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1.4.1 Composition of Punjab Irrigation and Drainage Authority (PIDA) 
 

The PIDA has been setup at provincial level with representation of farmers and government. 

The complete decentralization and transformation of irrigation system to PIDA from Punjab 

Irrigation Department (PID) will be completed by the year 2020.  The PIDA comprises the 

following members:  

 

   Designation Status Number Description 

Minister for Irrigation  Chairman 1 Ex-Officio 

Farmers Representatives Member 10 Farmers 

Chairman P&D Member 1 Ex-Officio 

Secretary Finance Member 1 - do - 

Secretary I&P Member 1 - do - 

Secretary Agriculture Member 1 -do- 

Managing Director, PIDA Member 1 - do - 

Source: PIDA 

 

1.4.2 Composition of Area Water Board (AWB) 
 

The AWB is constituted at canal command area of main canal. The first AWB has been 

constituted at LCC (East) canal command area. Four more AWBs are notified on LCC 

(West), LDBC, Bahawalnagar canal circle and Deargat canal circle. The following members 

are proposed for AWB: 

 

Designation Status Number Description 

Farmers Representative Chairman 1 Farmer 

Farmers Representative Vice Chairman 1 Farmer 

Representatives of Farmers  Members 10* Farmers 

Non Farmers Members  Members 9 Non- Farmers 

Chief Executive  Member  1 Ex- Officio  

* Farmer Members will not be less than 10 and include Chairman and Vice Chairman 

 

Out of KPs’ 
Chairmen 
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Non-farmer members 

 

 One Executive Engineer from the concerned canal circle; 

 EDO (Agriculture) nominated by the Secretary Agriculture; 

 EDO (Revenue) nominated by the Authority in consultation with the Senior Member, 

Board of Revenue; 

 A representative of the Chamber of Commerce and Industry nominated by the 

Authority in consultation with the said Chamber; 

 University teacher having relevant qualifications and experience, nominated by the 

Authority in consultation with the University; 

 Representative of the Provincial Environmental Protection Agency performing 

nominated by the Authority in consultation with the Director General of the Agency; 

 Senior Police Officer of the area nominated by the Chief Secretary; and 

 Legal expert nominated by the Authority. 

 

1.4.3 Composition of Farmer Organization (FO) 

 

The FO is constituted at distributary level. For the smooth function of the FO, it is further 

divided in to three interlinked bodies, i.e., KP, general body and management committee. 

The composition of each body is proposed as:  

 

- Composition of KP at watercourse level  

 

(a) Chairman; 

(b) 4 Members; 

(c) The Lambardar as ex-officio member 

 

- General Body of the FO 

All Chairmen of the KPs falling under FO  

 



12 
 

- Management Committee of the FO 

 

The management committee is comprised of the following office bearers: 

(a) President; 

(b) Vice President; 

(c) Secretary; 

(d) Treasurer; and  

(e)   Five executive members (Two from each middle and tail reaches & one head 

reach) 

  
PIM is a key to improving the efficiency and performance of water resources management to 

cope with the issue of water scarcity (Regner et al., 2006). Under PIM, management transfer 

of planning, O&M, financing, monitoring and evaluation from irrigation department to 

farmers through PIDA were under taken. The transfer of responsibility and authority for the 

governance, management and financing of irrigation systems from the government to water 

users associations was under taken (Vermillion, 2003; Peter, 2004). Such a management 

transfer builds better-maintained irrigation infrastructure and social capital (Groenfeldt, 

2003; Peter, 2004).  

 

The involvement of farmers in the decision-making regarding irrigation management has 

been reported as the appropriate way for the improvement of allocation and distribution of 

irrigation water and the maintenance of the irrigation system. The previous work done on a 

pilot basis in different parts of the world has proven that farmers are in a better position as 

compared to irrigation officials regarding fair, reliable and equitable water allocation and 

controlling water theft in the existing social networks (Starkloff, 1996). The effective 

involvement of farmers and their empowerment are the social features of an irrigation system 

that can bring positive change in the performance of a system (Bandaragoda and Skogerboe, 

1994). The results showed that empowered farmers performed better as compared to 

government officials by strictly following the water turn (warabandi) and physical 

participation in operation and maintenance activities at watercourse level. Social capital 
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improved the ability of farmers to build and the maintain irrigation system by commonly 

understood, commonly practiced, and self-enforcing rules of behaviour (Ostrom, 1990).  

 

For the success of such initiatives, the presence of social capital is extremely important. 

Social capital is the “features of social organization, such as trust, norms and networks that 

can improve the efficiency of system, facilitating coordinating actions" (Putman, 1993). 

Social capital originates when people assemble and develop social relationships with each 

other on the principles of trust, solidarity and reciprocity. The success of any development 

programme may depend upon the extent to which it is consonant with the social capital.  

 

1.5 Need for the Study  

 

Pakistan has abundant water resources, but they are inadequate for crop production. The 

overall efficiency of the irrigation system is estimated between 35-40% in Pakistan (World 

Bank, 1994). It implies that more than 60% of the water is wasted. The collection of water 

charges was only 44% before management transfer to farmers (Latif and Pomee, 2003). The 

inequity in water distribution resulted in serious suffering for the tail reach farmers.  In this 

situation, Participatory Irrigation Management Model was introduced in Punjab on Pilot basis 

at LCC (East) under PIDA Act, 1997. LCC (East) canal command area was selected as pilot 

to transfer management responsibilities from irrigation department to PIDA. The government 

is investing huge amount for improving efficiency of the irrigation system under these 

reforms. There are some indications that such management transfer has brought positive 

changes in improving equity in water distribution by controlling water theft, reducing 

conflict among farmers and improving O&M of the system. However there are chances of 

negative effects of this management transfer.  For the success of such a project, the presence 

of social capital is extremely important.  The in-depth impact assessment of these reforms is 

yet to come. 

 

So, there is a need to investigate the role of social capital accumulated through PIM in 

promoting equitable water distribution among farmers located at head, middle and tail. The 

present study is, therefore, designed to investigate the role of social capital in facilitating 
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equitable water distribution under the participatory irrigation management system at 

watercourse level in the central Punjab.  

 

1.6 Objectives: 
 

 To study the socioeconomic characteristics of the farmers in the study area; 

  To study the functioning of KP and FO setup under PIM; 

 To determine the impact of social capital on equitable water distribution at farm 

level; 

 To study the interface between FOs and official machinery in resolving the 

conflicts among farmers; and 

 To suggest the policy recommendations for promoting and strengthening of 

PIM for better management of irrigation water.  
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1.7 Conceptual Framework 
 

The present study is based on two sets of variables, namely independent variables and a 

dependent variable. The independent variables consist of background and social capital 

variables that affect the dependent variable (equitable water distribution). The following 

conceptual framework indicates that background variables play significant roles in 

determining the effect of social capital on equitable water distribution. The background 

variables also directly affect the equitable water distribution.  

 

Conceptual Framework Showing Link between Background, Independent and 

Dependant Variables 

 

 
    Independent Variables 
 
 

Background   Social Capital    Dependent  
Variables   Variables    Variable 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Diagrammatic Illustration of the Conceptual Framework 
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16 
 

1.8 Hypotheses of the Study 
 

1. The age of the respondents is associated with improvement in equitable water 

distribution 

2. The education level of the farmers is associated with improvement in equitable water 

distribution 

3. The family size of the household is associated with improvement in equitable water 

distribution  

4. The social status of the farmers is associated with improvement in equitable water 

distribution 

5. The farm size operated by the farmers is associated with improvement in equitable 

water distribution 

6. Farm location at water course is associated with improvement in equitable water 

distribution   

7. Location of water course at distributary is associated with improvement in equitable 

water distribution   

8. The Presence of no conflict among farmers is associated with improvement in 

equitable water distribution   

9. The attitude of reciprocity among farmers is associated with improvement in 

equitable water distribution  

10. The solidarity among farmers is associated with improvement in equitable water 

distribution 

11. The mutual trust among farmers is associated with improvement in equitable water 

distribution 

12. The farmers trust in Khal Panchayat is associated improvement in equitable water 

distribution  

13. The farmers trust in Farmer Organization is associated with improvement in equitable 

water distribution  

14.  The farmers trust in PIDA officials is associated with improvement in equitable 

water distribution  

15. The participation of farmers in PIM activities is associated with improvement in 

equitable water distribution  
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Chapter-2 
 

REVIEW OF LITERATURE 
 
 
The review of relevant literature helps the researcher in providing insight into the nature of 

the problem to be studied in the light of the findings of the previous research studies. It 

eliminates the possibilities of unnecessary duplication of research work in the 

accomplishment of new research studies. This chapter discusses the historical perspective of 

social capital and participatory irrigation management. The discussion starts with the 

overview of the concept of social capital. The previous research work conducted on social 

capital and participatory irrigation management is reviewed in order to establish the 

foundation of the present research work. 

 

2.1 Theoretical Framework 

 

The term social capital was first time used by Lyda Judson Hanifan in 1916, a state 

supervisor of rural schools in West Virginia, USA. He contrasted social capital with material 

goods and explained "I do not refer to real estate, or to personal property or to cold cash, but 

rather to that in life which tends to make these tangible substances count for most in the daily 

lives of people, namely, goodwill, fellowship, mutual sympathy and social intercourse among 

a group of individuals and families who make up a social unit". He explained that when an 

individual contacts with his neighbour and the neighbour with other neighbour, there is social 

capital accumulation. This social capital may satisfy the social needs of the individual and 

other members of the society and resulted in the substantial improvement of living conditions 

of the whole community. He used the concept of social capital to advocate the importance of 

community involvement for successful schooling and general improvement of the 

community’s well-being. 

 

The idea of social capital mainly conceptualized by the French Sociologist, Pierre Bourdieu 

in 1980. Social capital explained by him is composed of two elements: the social 

relationships that allow actors to access to resources, and the amount and quality of those 

resources. In the context of the field of education, he differentiates between three forms of 
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capital (i.e economic, cultural and social capital) and their contribution to scholastic achievement. 

His center of attention was on how economic, cultural and social capital convert into one another 

and how this process forms the basis of the strategies adopted by individuals and social groups to 

ensure the reproduction of capital. He promoted the idea that in order to understand the structure 

and functioning of the social world, it is necessary to discuss capital in all its forms and not 

solely in the one form as recognized by economic theory. He argued that economic capital could 

immediately and directly be converted into money and be institutionalized in the form of 

property rights; cultural capital could be converted, under certain conditions, into economic 

capital and institutionalized in the form of educational qualifications; and social capital could be 

converted, under certain conditions, into economic capital and institutionalized in the form of a 

title of nobility.   

 

In "The Form of Capital" (1983), Bourdieu differentiated between three types of capital: 

Economic Capital: Holds over economic resources (cash, assets and etc). Cultural Capital: 

Different forms of knowledge, skills, education and advantages that a person has, which give 

them a higher status in society. Parents provide their children with cultural capital by 

transmitting the attitudes and knowledge needed to succeed in the current educational 

system. Social capital: the aggregate of actual and potential resources which are linked to the 

possession of a durable network of more or less institutionalized relationships of mutual 

acquaintance or recognition—or in other words, to membership in a group. He highlighted 

the advantages and opportunities that an individual receives from the membership of a group 

or groups. In particular, the exchanges that economic theory considers non-economic because 

they do not directly maximize profit are those that ensure the transformation. During this change, 

the most material types of capital (those that are economic in the restricted sense) present 

themselves in the immaterial form of cultural capital or social capital, or vice-versa. He continues 

to say that, “the volume of the social capital possessed by a given agent thus depends on the size 

of the network of connections he can effectively mobilize and on the volume of the capital 

(economic, cultural, or symbolic) possessed in his own right by each of those to whom he is 

connected. 

 

Taking example of social capital in the family, family background is analytically separable 

into three different components (financial capital, human capital and social capital), all of 
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these are important. Financial capital is measured by family income. Human Capital is 

generally measured by parents' education. But social capital is the relations between children 

and parents (and other family members). If the human capital possessed by parents is not 

complemented by social capital embodied in family relations, it is irrelevant to the child's 

educational growth that the parent has a great deal, or a small amount, of human capital. 

 

American sociologist, James Coleman was the social scientist who mostly popularized this 

concept, particularly in sociology. He defined social capital "It is not a single entity but a 

variety of different entities, with two elements in common: they all consist of some aspects of 

social structures, and they facilitate certain actions of actors—whether persons or corporate 

actors—within the structure" (Coleman, 1988). He introduced social capital as a conceptual 

tool for understanding a theoretical orientation to social action that combines components of 

both sociological and economic perspectives. His aim was to take the economists’ principle 

of rational action in the analysis of social systems. He pointed out that social capital is not a 

single unit (entity), but a variety of different entities with two elements in common: 1) they 

consist of some aspects of social structure; and 2) they facilitate certain actions of actors 

within the structure. He highlights two types of social structures; In first structure, actors are 

connected in a way that sanctions and obligations can be imposed upon its members. The 

second is an organization created for one purpose but utilized for another that are especially 

important in facilitating the various forms of social capital. 

 

1. Obligations, expectations, and trustworthiness of structures: This form of social capital 

depends on trustworthiness of the social environment, which means that obligations will be 

repaid, and the actual extent of obligations held. This type of capital exists in social 

structures where people are involved in a network of obligations to one another, where they 

trust each other to fulfill obligations. Individuals with large numbers of obligations have 

more social capital and pools of resources that they can rely on to achieve goals. The 

rotating-credit associations of Southeast Asia formed by groups of friends and neighbors are 

used to illustrate the importance of this trust. 
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2. Information channels: This refers to the use of social relations to acquire information, 

facilitated by the use of social relationships maintained for other purposes. The flow of 

information throughout the social structure of the actors in order to provide a basis for action. 

Actors finding out about job from his/her hairdresser is good example of this form of social 

capital. 

3. Norms and effective sanctions: When a norm exists and is effective, it is a powerful, 

though sometimes fragile, form of social capital. In addition to facilitating action, this form 

of social capital also constrains other actions. Coleman notes that their constraint of deviance 

can prevent beneficial as well as harmful innovation. 

Coleman (1988) suggested a broader theoretical perspective to view the effects of family and 

other relationships on child wellbeing and development. He suggested that a connectedness 

between a child, his/her family, friends, community, and school could promote higher 

academic achievement. This connectedness or contactivity, a product of social relationships 

and social involvement, generates social capital. 

 

After Colman, a political scientist Robert Putnam used social capital in its empirical work. 

He defined social capital as “features of social organization such as networks, norms, and 

social trust that facilitate coordination and cooperation for mutual benefit” Putnam (1995) in 

his empirical work, he discussed three forms of social capital (bonding, bridging and linking 

social capital).   

Bonding social capital, which denotes links or ties among peoples on the basis of common 

identity such as immediate family, close friends, neighbours and people share same culture or 

ethnicity.  

Bridging social capital, which represents links or ties between peoples beyond shared sense 

of identity such as loose/distant friends, workmates and associates. 

Linking social capital, which reaches out to unlike people in dissimilar situations, such as 

those who are entirely outside of the community, thus enabling members to leverage a far 

wider range of resources than are available in the community.  
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Bonding social capital constitutes a kind of sociological superglue (capture the cohesion, 

trust, and positive regard within groups) whereas bridging social capital provides a 

sociological WD-40 (the strength of ties among individuals across groups, such as working 

relationship between unit leaders and representative of base agencies). The linking social 

capital promotes ties/networks within hierarchy based on differences in social position or 

power. He suggested that bonding social capital is more inward looking and have a tendency 

to reinforce exclusive identities and homogeneous groups. Whereas, bonding social capital is 

more outward-looking and encompass people across different social divides. When we go for 

a walk or play some game with a group of friends from work, or send a Eid Greeting Card to 

our neighbour, we are generating bonding social capital. Bridging social capital is built when 

we met with peoples who are in sufficiently different circumstances from ourselves. These 

differences might be class, race, religion, gender, education or a whole number of things. He 

explained that bonding social capital is good for ‘getting by’ whilst bridging social capital is 

good for ‘getting ahead’. In other words, bonding with our natural neighbours and 

acquaintances is helpful to our everyday lives within our current circumstances, but bridging 

social capital can help us to change those circumstances for the better. The linking social 

capital refers to ties and networks within a hierarchy based on differences in social position 

or power. For example resources and networks embodied in the relationship of particular 

communities to the other state of agencies. It may be viewed as an extension of bridging 

social capital involving networks and ties with individuals, groups or corporate actors 

represented in (a) public agencies, (b) schools, (c) business interests, (d) legal institutions and 

(e) religious/political groups. Measurement of linking social capital is likely to be a key 

concern for policy makers and other groups concerned about social inclusion, realization of 

human rights and reduction in poverty. 

World Bank provided the comprehensive definition of social capital and refer it as "the 

institutions, the relationships, the attitudes and values that govern interactions among people 

and contribute to economic and social development". Social capital, however, is not simply 

the sum of the institutions was which underpin society, it is also the glue that holds them 

together. Social Capital Initiative was started in October 1996 by the World Bank with these 

aims/objective i) to assess the impact of social capital on project effectiveness; ii) to 
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demonstrate that outside assistance can help in the process of social capital formation; and 

iii) and to contribute to the development of indicators for monitoring social capital and 

methodologies for measuring its impact on development. 

 

Uphoff (2000) pointed out that social capital generally refers to "the set of norms, networks, 

and organizations through which people gain access to power and resources, and through 

which decision-making and policy formulation occur with the participation of the local/grass 

root actors". He identified two types of social capital (structural and cognitive) that 

influences the development process.  

 

Structural Social Capital includes the composition and practices of local level institutions, 

both formal and informal that serves as instruments of community development. Trust in 

"Khal Panchayat", trust in farmer's organization, trust in PIDA officials and Participation in 

PIMs activities are the structural social capital variables used in the present study to see their 

role in the development process in irrigation system i.e equity in water distribution at all 

levels from head to the tail. 

 

Cognitive Social Capital refers to shared norms, values, trust, attitudes, and beliefs. These 

values include the trust, solidarity and reciprocity that are shared among members of a 

community and that create the conditions under which communities can work together for a 

common good. For the present study, conflict, reciprocity, solidarity and mutual trust among 

farmers are the cognitive social capital variables used to see the their role in equitable water 

distribution under the new institutional reforms i.e Participatory Irrigation Management 

System.   

 

The development of the Social Capital Assessment Tool (SCAT), a field tested set of 

indicators and methodologies that measure levels of cognitive and structural social capital in 

communities designated as beneficiaries of development projects. Based on research 

instruments from 26 studies conducted in 15 countries worldwide, the SCAT has clear 

operational relevance for World Bank lending and non-lending activities. Many authors 

identified that both structural and cognitive social capital qualify as capital because they both 



23 
 

require some investment – of time and effort if not always of money (Grootaert 2001; 

Grootaert and Van Bastelaer 2002b; Krishna and Uphoff 2002). These two forms of social 

capital (structural and cognitive) are extensively used to see/investigate the role of social 

capital in the development process of the community. In the present study both structural and 

cognitive social capitals are used to see the role of social capital in equitable water 

distribution.  

 

2.2 Review of Related Studies 

  

2.2.1 Socio-economic and Demographic Characteristics 

 

Socioeconomic and demographic characteristics like age, education, social status and farm 

size directly or indirectly influence the dependent variable. These variables remain basic 

sources for the development in farming activities. The following studies conducted by the 

early researchers are good evidence that these variables/attributes have an effect on 

improvements in the equity in irrigation water distribution.  

 

Chamala (1983) found that education level, age and years of farming (experience) were 

considered important in relationship to farming practices, particularly for soil and water 

conservation practices. He further indicated that years of farming (experience), age and social 

participation were positively and significantly relevant to conservation practices. He also 

found that age, education level, farm size and the farming experience of the farmers 

significantly contributed in the adoption of soil conservation technologies, as younger 

farmers have been found to be more knowledgeable about new practices. 

 

Krishna and Uphoff (1999) found that education, political competition and social capital 

index were positively and significantly associated with watershed management and broader 

development outcomes. They developed a social capital index comprising of structural and 

cognitive factors representative of the social environment in the region (informal networks, 

established roles, solidarity and mutual trust). They also explained that social status was not 

associated with the level of social capital within households.  
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Pargal et al. (1999) found that education level, homogeneity of interests and points of view 

increased the likelihood of collective action among the respondents. Their analysis showed 

that both cognitive and structural social capital variables had significant impact on the 

probability that a neighbourhood would organize for solid waste collection. They used 

measures of trust, reciprocity and sharing among neighbourhood residents as proxies for 

cognitive social capital; and indicators of associational activity as structural social capital in 

their study in Dhaka, Bangladesh.  

 

Karishna (2003) while studying why some villages consistently outperform other villages in 

terms of development performance expressed that education, social capital and capacity of 

the new set of young village leaders significantly contributed in development performance. 

He further demonstrated that social capital had significantly contributed by itself for 

development performance, but it showed even greater impact on development performance 

when the value of the agency variable was also high.   

 

Ali and Mansor (2006) used six predictors of social capital (frequency of attending 

community activities, involvement in formal organizations, participation in organization, 

dummy importance of PPK, dummy involvement in PPK and dummy level of participation) 

to see its role on rural community development in Malaysia. They concluded that frequency 

of attending community activities and involvement in organizations contribute to the yield 

level. The dummy variables built into the model indicated that involvement in PPK and level 

of participation had some bearing on the level of paddy yield achieved. They further 

concluded that land holding and social capital variables (dummy importance of PPK, dummy 

Involvement in PPK and dummy level of participation) have significant effects on monthly 

household expenditures per capita in the study area.  They suggested that investment in 

harnessing social capital both at community and household levels might further enhance 

farmers’ quality of life.  

 

Diwakara (2006) found that age, education, household size, income and land holding had 

varying influence on the level of trust, collective action and cooperation in the community. 

These attributes play a key role in building social capital, which is important for the 
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socioeconomic development of the community in many developing nations. He expressed 

that individuals between 35 and 49 years were more likely to be trusted than older people. He 

also found that people with low incomes, relatively younger in age and having small land 

holding were more optimistic and made fair contribution to the community activities to solve 

water supply problems.  

 

Sakurai (2006) while studying the role of social capital in rural diversification found that 

education, cultivated land and social capital (agro-related organization index) statistically 

significantly affected total agricultural output. The other factors related to social capital could 

not explain the rural diversification. He used the agro-related organization index, the network 

diversification index, the bonding social capital index and the trustworthiness of public 

officials as indicators for social capital.  

 

Liu Yu (2009) studied the effects of agricultural water-saving technology adoption in China 

and found that, although there is rapid increase of water-saving technology adoption in 

China, the overall adoption level remains rather low. He further added that scarcity of water 

resources, policy interference, crop structure, per capita arable area, non-agricultural 

employment rate and education were the main determinants of adoption of water-saving 

technology in China.  

 

Mahmood (2011) while studying “Implications of the Adoption of Water Saving Irrigation 

Interventions for Enhancing Wheat Yield at Small Farms of District Faisalabad Pakistan” 

found that education and income of the farmers was significantly associated with the 

adoption of water saving irrigation interventions. He also found that age of the farmers and 

farm size was not associated with the adoption of water saving irrigation interventions.   

 

2.2.2 Farm and Watercourse Location 

 

Farm location at watercourse is important for reliable water supply for irrigation. It is 

generally believed that farms located at the head of the watercourse receive more water as 

compared with middle and tail farms. Similarly, watercourse location at distributary 



26 
 

influences the reliable and continuous supply of canal water. The watercourse located at head 

of the distributary get more reliable and continuous supply of water as compared with tail 

watercourses.   

 

Ahmed and Kutcher (1992) found that institutional obsolescence in the management of the 

irrigation system contributed to the environmental degradation. Public spending on the 

irrigation system has been decreased, and thus under-investment has contributed to the 

reduction of the efficiency of the system with regular breaches and limited water supplies 

reaches to the tail end of the distributaries. 

 

Siddiq (1994) found that most of the tail-reach watercourses do not get any water at all. He 

indicated that farmers in the tail-reaches would have only one-fifth the degree of access to 

canal water supplies compared to farmers in the head-reaches. This inequity was further 

compounded by illegal diversions up-stream. 

 

Akhtar and Bhatti (2006) found that improvement in water reliability was reported by 47% of 

the farmers located at head of the watercourse as compared with 27% of the tail reach 

farmers after IMT implementation at Hakra-4 distributary. They further found that 67% of 

the farmers located at head of the watercourse reported that they received due share of 

irrigation water as opposed to only 59% of the farmers located at tail of the watercourse.   

 

Memon (2006) reported that after the implementation of management transfer to farmers the 

FOs closed 48 illegal direct outlets. This huge water theft through these illegal outlets was 

seriously affecting tail-end farmers who had received no water during last three years. FOs 

have well planned business plan for improving water service delivery for the benefits of all 

farmers especially tail-end farmers. After implementing IMT, the FOs have been successful 

in improving water charges collection.   
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2.2.3 Social Capital 

  

Social capital originates when people formed social connections for achieving certain 

common goals. The world-wide success of development projects mostly lies with the 

participation of local/grass root actors in the form of social capital.   

Grootaert (1999) found a positive and significant correlation between social capital and 

household welfare. Household with high social capital had higher per capita expenditure, 

more assets and better access to credit. The study found that social capital reduces the 

probability of being poor and the returns to household investment in social capital were 

higher for the poor than for other segments of the population.   

 

Kahkonen (1999) analyzed the role of social capital in community-based irrigation, rural 

drinking water, and urban sanitation delivery. He found that community management that 

builds on social networks, norms, and interaction among users improve the performance of 

water and sanitation systems. Several factors, including social capital, have been shown to 

influence the effectiveness of community management. He further added that economic and 

social homogeneity of irrigators with respect to caste, kinship, ethnic and cultural 

background promoted collective action. He further pointed out that existence of social capital 

aided the crafting and enforcement of operational rules for use, operation, and maintenance 

of water or sanitation system in a community. 

 

Parthasarathy et al. (2000) reported that social capital was important for both adoption and 

impact on development. They also found that the building of social capital played a crucial 

role in bringing about positive economic changes; it also had significant non-economic and 

non-monetary changes, and might be valued for its own sake. They viewed that one way of 

enhancing technology/R&D and poverty reduction is to mobilize social capital, through 

participatory R&D. They further reported that as the poor people have few assets and also 

their access to common property resources is also on the decline, they could only survive 

through social relationships and networks by cooperating with each other, sharing resources 

and risks, and acting collectively. They expressed that understanding formal and informal 

organizations and their contribution to the construction of social capital is necessary to 
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perceive how people mobilize and acquire a wide range of assets and gain access to decision- 

making processes.  

 

Pradhan (2002) reported that Water Users’ Associations (WUAs) with diversified activities 

could benefit by developing strong social capital among the members of the WUA. He found 

that the Chherlung WUA of district Palpa met the criteria of social capital development and 

operated as a self-governing organization. He viewed that WUAs (West-Gandak and Khageri 

Systems) of Nawalparasi and Chitwan districts would need to make efforts to raise social 

capital within the organization. As a result of social capital formation, they would be able to 

operate as a self-governing and self-regulating organization for common decisions-making. 

 

Karishna (2003) found that social capital, education and the capacity of the new set of young 

village leaders significantly contributed to development performance. He further 

demonstrated that social capital had significantly contributed by itself for development 

performance, but it showed even greater impact on development performance when the value 

of the agency variable was also high. These two variables of social capital and the capacity of 

new village leaders had a multiplicative impact upon each other in influencing development 

performance. He further pointed out that social capital as resource could be marshalled 

carefully by the agents for development performance. The communities where effective 

agents are not available could not obtain the benefit of social capital for development.    

 

Padmaja and Bantilan (2005) explored how and to what extent women and men had 

benefited from the build-up of social capital in technology uptake, and the role of women in 

this process. They used a case study on Groundnut Production Technology (GPT) in 

Maharashtra, India, a systematic documentation of the process by which farmers – both men 

and women – as well as the whole community became empowered through the build-up of 

social capital. They suggested that the technology uptake process was enhanced with the 

build up of social capital, whereby men and women from all class and caste groups came 

together for improving their livelihoods. Collective action was enhanced with the increased 

involvement and participation of women. Strong kinship ties were developed among diverse 

classes all over the village including landless tribal women, who formed the major labour 
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force for this technology. Finally it was concluded that social networks played a crucial 

mediating role in the process of technology uptake. The build-up of social capital played an 

important role in influencing impacts from the technology because of the ways in which 

social networks and social relationships facilitated technology dissemination.   

 

Ekanayake (2006) in examining the impact of household social capital endowments on the 

level of household income used six social capital indicators (Involvement in associations, 

connectedness within groups, participation in village collective group works, relationship 

with government officers, utilization of village common facilities and involvement in NGOs 

and other external organizations). The regression results have shown positive effect of social 

capital on income by controlling for human capital and physical capital endowments that are 

already known to have a positive effect on income. The analysis further revealed that for 

relatively poor households, the relationship between social capital and household income was 

positive, but for relatively rich households, the relationship was negative. On the basis of 

these results, he concluded that for relatively poor households social capital formation is 

important to enhance household income. The results further indicated that some types of 

social capital like solidarity and cooperation among communities have little impact on 

household income. On the other hand, individualistic, new forms of social capital for sharing 

and caring of village common facilities for production was found to facilitate income-

generation and to enhance household income in the market-oriented environment. But social 

capital related with external networks did not show a positive influence on household 

income. Thus social capital has been identified as a missing link of capital endowments, and 

hence it needs to be incorporated into all poverty-reduction programs. 

 

Aker (2007) used household and village level data from 311 households to examine the effect 

of household and village-level social capital on household welfare in rural Tanzania. He 

expressed that higher levels of social capital, particularly at the household level were 

positively associated with household per capita expenditures. He further pointed out that 

social capital worked as complement to human capital. In order to address the joint 

endogeneity problem associated with social capital and expenditures, he used 2SLS 

estimates. The 2SLS results showed a significant and positive relationship between 
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household-level social capital and the log of household expenditures. Finally he indicated 

that social capital is a reasonable investment for the poor by studying the effect of social 

capital on the probability of being poor in Tanzania. 

 

2.2.4 Conflict Resolution 
 

For the success of any development project integration and cohesion among members of the 

community is very important. The presence of conflict among farmers can adversely affect 

the working of KP, FOs and PIDA for better management of irrigation system at grass root 

level. 

 

Naik and Karlo (1998) found that participatory management lead to significant increases in 

the efficiency of water use and the value of irrigated agricultural production. They observed 

that IMT resulted in increased availability of water, improved reliability of supply and 

flexibility in cropping patterns which have enabled farmers to shift towards high value crops. 

They also noted some improvement in yields for the crops. Another significant benefit 

reported by them was more equitable water distributions that lead to reduction in conflicts. 

They also pointed out significant benefits for the agencies in term of improvement in the 

recovery of water charges, improvements in irrigation efficiency, reduction in seepage losses 

and reduction in time spent in water distribution and conflict resolutions. 

 

Starkloff and Zaman (1999) reported that FO governance structure has evolved as active, 

informed, trained, self-confident and representative leadership according to farmers’ 

participation. The participation in maintenance activities has by now become a well-defined 

feature of FO activities. Moreover, a slight majority of respondents assumed the 

responsibility for the assessment and collection of irrigation service fees (abiana). The 

results revealed that about 87 to 93% of the respondents at leadership level at the three sites 

reported regular holding of meetings. The majority of leaders (67 to 80%) reported that they 

were optimistic about the sustainability of organizational activities after the closure of the 

pilot projects and the withdrawal of social organizers. The majority of grassroots members 

reported absence of conflict. They preferred panchayats and informal means of conflict 
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resolution. Finally, results indicated that an equitable, reliable and adequate distribution of 

irrigation water, as well as the control of irrigation offences, could not be implemented and 

enforced due to the persistent delay of IMT. 

 

Hussain (2004) concluded that in Andra Pradesh due to PIM reforms the productivity of rice, 

maize and sugarcane has increased by 20, 18 and 11%, respectively due to better drainage, 

more water for early sowing and more reliable water supplies. He further concluded that in 

Andra Pradesh and Madya Pradesh states the overall quality and cost effectiveness of O&M 

work have improved. He further reported that due to focus group discussions, the number of 

disputes related to water distribution has fallen by at least 15%. The small farmers felt that 

they have a forum to present their case in case of any inequality related to canal water.  

 

Daud (2006) tested the hypothesis “The empowerment has developed the Water User 

Association institution and improved individual and group assets” and found that high levels 

of farmers’ participation in empowering activity had a positive effect on the maintenance of 

irrigation networks. He pointed out that irrigation network maintenance resulted in improved 

water availability for rice planting, thus significantly increasing rice production. He further 

added that the empowerment process positively embroidered the farmers’ solidarity attitude 

regarding management and better utilization of water. The solidarity attitude of farmers 

significantly decreased the number of conflicts between farmers in each tertiary channel area 

and WUAs. 

 

Moazami (2006) used trust (both among farmers and on extension agents) and level of 

solidarity between farmers as indicators of social capital to see its impact on the acceptance 

of land consolidation proposals in Iran. The econometric results indicated that trust in 

extension agents has a significant relationship with a farmer’s decision to accept land 

consolidation. The study showed that farmers with a more trusting relationship with 

extension agents were more ready to accept land consolidation proposals. The results of the 

study produced positive and significant relationship between the level of solidarity among 

farmers and collective action. There was a positive and significant relationship between the 

participation of farmers in collective activities and acceptance of land consolidation. He 
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found that farmers who participate in collective activities at the village level are more likely 

to accept land consolidation. The results also indicated inverse and significant relationship 

between trust among farmers and conflict. That means, the lower the level of trust, the higher 

the level of conflict between farmers. 

 

Bandyopadhyay et al. (2007) estimated the impact of irrigation management transfer on 

irrigation association performance and rice yields and found that increasing local control over 

water delivery by IMT implementation resulted in 2 to 6% increase in farm yields. They 

pointed out that rice production in irrigation management transfer areas was greater even 

after controlling for various differences among rice farmers in transfer and non-transfer 

areas. They further identified that irrigation management transfer was directly associated 

with maintenance activities undertaken by irrigation associations. They also pointed out that 

irrigation management transfer was poverty-neutral, and gave a small boost in terms of rice 

yields for the poor farmers. They speculated that this boost might be a result of increased 

timeliness of water delivery and better resolution of conflicts related to illegal use. 

 

2.2.5 Reciprocity 

 

Social capital does not imply the immediate and formally accounted exchange of the legal or 

business contract, but a combination of short-term altruism and long term self interest. 

Reciprocity is very much important for integration among the members of any society. The 

individual provides a service to others, or acts for the benefit of others at a personal cost with 

the expectation that this kindness will be returned at some undefined time in the future they 

might need themselves. In a community where reciprocity is strong, people care for each 

other's interests. 

 

Pargal et al. (1999) in their study used reciprocity, trust and sharing among neighbourhood 

residents as proxies for cognitive social capital; and indicators of associational activity as 

structural social capital in their study in Dhaka, Bangladesh. Their analysis showed that 

cognitive and structural social capital variables have a positive and significant impact on the 

probability that a neighbourhood would organize for solid waste collection. They also found 
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that homogeneity of interests, points of view and education level also increased the 

likelihood of collective action for solid waste management. 

 

Johnson et al. (2002) concluded from econometric analysis that firm-level returns to 

relationships (social capital) were higher as compared to physical or human capital. They 

suggested that firms could increase their economic performance by investing in social 

capital, institutional and technological innovations. Moreover, the use of social relationships 

for business purposes could also improve efficiency of the firm. Social capital that a firm 

maintains contributed positively and significantly to its economic performance. They also 

reported that investment in social capital yielded higher returns than in physical capital or 

labour.  

 

Pali et al. (2002) reported that major sources of social capital identified among Filipino 

farmers were kinship networks, house neighbourhood, farm neighbourhood, and membership 

in a farmers’ association. Among these sources, kinship networks characterized by strong 

ties, mutual trust, and norms promoted coordination and cooperation for mutual benefit. The 

kinship factor also reduced transaction costs in the sharing of IPM technique. They reached 

on the conclusion that social capital is a way of enhancing the efficiency of farmer-to-farmer 

extension by reducing transaction costs, lowering the cost of information, and at the same 

time facilitating cooperation, coordination and action for the adoption of technologies. 

 

Jacobi and Monteiro (2006) while studying the role of social capital in institutional 

performance in five watershed committees in Brazil found that there was a positive relation 

between social capital (independent variable) and institutional performance (dependent 

variable). They used reciprocity, associational life, trust, and cooperation as indicators for 

social capital. They indicated that the existence of reciprocity, trust, solidarity and disposition 

to cooperate among the committee members positively influenced the ability of the group to 

coordinate its actions. 

 

Padmaja et al. (2006) found that the build-up and institutionalization of social capital was 

instrumental in the high rate of adoption of groundnut production technology. Social capital 
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was used for procuring inputs for crop production, access to resources, marketing, knowledge 

sharing and dissemination, learning, diversification of agriculture, and empowerment of both 

men and women farmers that resulted in rapid adoption of groundnut production technology. 

They also indicated that social networks developed either through formal organizations, 

kinship groups, neighbourhoods’ networks, work groups, or informal interactions were 

critical for social capital formation. Social networks created obligations and expectations of 

reciprocity among their members that facilitated communication, coordination, and the 

provision of information regarding agricultural production, income generation, skill 

enhancement and food security of the family. The trust, shared understanding and common 

knowledge generated by social capital facilitated collective action and institutional 

effectiveness.  

 

2.2.6 Solidarity 

 

Many researchers used solidarity or mutual support as an input indicator to measure social 

capital (Krishna and Shrader, 2002; Grootaert, 2002). Solidarity and mutual support in such 

informal networks as friends, neighbourhood, and community produce a flow of benefits for 

the members of that network. Solidarity between the members of a group is particularly 

important in rural areas, where social security systems are not well developed, and 

encourages members of that group to prefer group interest to individual interest.  

 

Narayan and Pritchett (1997) in their empirical analysis of social capital in rural Tanzania 

reported that members of households in village with more social capital were more likely to 

enjoy better public services, use advanced agricultural practices, join in community activities 

and use credit for agricultural improvement. They used solidarity as one of the indicators of 

social capital. 

 

Krishna and Uphoff (1999) in their study developed a social capital index comprising 

cognitive and structural factors (solidarity, mutual trust, informal networks and established 

roles). They found that social capital index, political competition and literacy had a positive 

and significant association with both watershed management and broader development 
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outcomes. They also explained that education, wealth and social status were not 

systematically associated with the level of social capital within households.  

 

Isham (2002) conducted a study titled “The Effect of Social Capital on Fertilizer Adoption” 

in two agro-ecological zones of Rural Tanzania and found that ethnically-based social 

affiliations and consultative norms are the significant variables affecting the adoption of 

improved fertilizer in both central and plains regions. The other significant variables 

affecting adoption of improved fertilizer were improved seeds, average years spent in the 

village, extension activity and credit availability. The ethnically-based social affiliations and 

consultative norms (social capital indicators) were significantly affecting adoption decision.  

 

Daud (2006) testing the hypothesis “the empowerment has developed the WUA institution 

and improved individual and group assets” found that high level of farmers’ participation in 

empowering activity had a positive effect on the maintenance of irrigation networks. He 

further found that the empowerment process positively embroidered the farmers’ solidarity 

attitude regarding management and better utilization of water for irrigation. The solidarity 

attitude of farmers significantly decreased the number of conflicts between farmers in each 

tertiary channel area and WUAs. He further pointed out that irrigation network maintenance 

resulted in improved water availability for rice planting and increase in rice production. 

 

Ekanayake (2006) found that social capital indicators (Involvement in associations, 

connectedness within groups, participation to village collective group works, relationship 

with government officers, utilization of village common facilities and involvement in NGOs 

and other external organizations) had positive effects on house hold income. The analysis 

further revealed that for relatively poor households, the relationship between social capital 

and household income was positive, but for relatively rich households, the relationship was 

negative. On the basis of these results, he added that for relatively poor households social 

capital formation is important to enhance household income. He further found that other 

forms of social capital (solidarity and cooperation among communities) have little impact on 

household income. Thus social capital has been identified as a missing link of capital 

endowments, and hence it needs to be incorporated into all poverty-reduction programs. 
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Jacobi and Monteiro (2006) studied the role of social capital in institutional performance in 

five watershed committees in Brazil and found social capital had positive and significant 

relationship with institutional performance. They used solidarity (associational life), trust, 

reciprocity and cooperation as indicators for social capital. They further indicated that the 

existence of trust, solidarity and disposition to cooperate among the committee members 

positively influenced the ability of the group to coordinate its actions. 

 

Moazami (2006) studying the impact of social capital on acceptance of land consolidation 

proposal in Iran found that social capital has a significant relationship with a farmer’s 

decision to accept land consolidation. He used solidarity level among farmers and trust (both 

among farmers and on extension agents) as indicators of social capital. The econometric 

results indicated that trust in extension agents has a significant relationship with a farmer’s 

decision to accept land consolidation. The study showed that farmers with a more trusting 

relationship with extension agents were more ready to accept land consolidation proposals. 

The results of the study produced positive and significant relationship between the level of 

solidarity among farmers and collective action. He further added that farmers who participate 

in collective activities at the village level are more likely to accept land consolidation.  

 

Nyangena (2006) studying association, trust and community attachment (solidarity) and 

information as measures of social capital and their impact of soil conservation technology 

used probit model. He concluded that the estimated coefficient of association, trust and 

community attachment are significantly and positively correlated with adoption of soil 

conservation technology. However, information (forth measure) of social capital has no 

impact on the adoption for soil conservation. The estimates showed that the magnitude of 

impact on adoption was largest for trust and association followed by community attachment.  

 

Hasyim (2007) studying social capital and rebuilding fisheries in Tsunami affected area in 

Indonesia concluded that bonding social capital has provided the power in terms of ’strong 

ties’ and solidarity to deal with fishing equipment problems and access the information flow 

through their relatives or family connection. With the bonding social capital, they have 
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attempted to address the issues of livelihoods with self-initiation in the poor quality of fishing 

assistances. The effectiveness of palong (traditional method of fishing by using boat) before 

and after the tsunami in terms of bonding social capital was different in the area. Before the 

tsunami, the majority of palong was owned by the individuals and after the tsunami, it was 

mostly owned by the groups. So, their bonding social capital showed the essential reciprocal 

behaviour since the catches were invested in the communities.   

 

2.2.7 Mutual Trust 
 

Trust is relationship between members that involves the suspension of disbelief that one 

member will have towards another member in the community. It is the most widely used 

indicator in the measurement of social capital. Much work has been done on the notion of 

trust and its social implications. Trust among farmers is very important for the success of 

institutional reforms. 

 

Knack and Keefer (1997) in a cross-country empirical study showed that social capital 

matters for economic growth, using indicators of trust and civic cooperation as direct 

measures of social capital. They deal with the potential endogeneity of social capital in their 

regressions of economic performance by using performance data that were subsequent to the 

measures of trust and civic cooperation. Testing the importance of Putnam's horizontal 

networks by measuring the effect of associational activity on trust, civic cooperation, and 

economic growth, they found no relationship between associational life and these measures. 

 

Fafchamps and Minten (1999) concluded that better-connected traders enjoy significantly 

higher sales and gross margins than less well-connected traders, after controlling for physical 

and human inputs as well as entrepreneurial characteristics. The logic behind was social 

capital (trust) that enabled traders to conduct business with one another in a more trusting 

manner, thereby reducing the costs of securing and providing credit, finding reliable price 

information, and carrying out quality inspections. They also argued that social capital 

embodied in networks of trust had similar characteristics like other factors of production, 

such as physical capital and labour. 
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Krishna and Uphoff (1999) in their study titled “Mapping and Measuring Social Capital: A 

Conceptual and Empirical Study of Collective Action for Conserving and Developing 

Watersheds in Rajasthan, India” found that social capital index, political competition and 

literacy had a significant and positive association with both watershed management and 

broader development outcomes. They used mutual trust, informal networks, established roles 

and solidarity variables for developing social capital index. They also explained that 

background variables like education, wealth and social status were not systematically 

associated with the level of social capital within households.  

 

Pargal et al. (1999) used measures of trust, norms of reciprocity and sharing among 

neighbourhood residents as proxies for cognitive social capital; and indicators of 

associational activity as structural social capital in their study in Dhaka, Bangladesh. Their 

analysis showed that these variables have a large and significant impact on the probability 

that a neighbourhood would organize for solid waste collection. They also concluded that 

homogeneity of interests, points of view and education level also increased the likelihood of 

collective action. 

 

Reid and Salmen (2000) identified three equally important aspects of trust: the quality of the 

relationship among farmers, trust between farmers and extension workers, and the 

relationship between extension workers and their national organizations. They found that 

trust was a key determinant of the success of agricultural extension in Mali. They also 

documented that predisposition of villagers to attend association meetings, to gather in places 

of worship, and to build and maintain public infrastructure created the fertile ground for 

external inputs such as agricultural extension to take root. 

 

Muktasam (2001) had highlighted that the delivery of sustainable finance systems seems to 

be more successful when community strength and trust is strong (e.g. Bali) rather than when 

it is weak (e.g. Lombok). Likewise, the question remains in Bali as to why some groups of 

individuals are able to access farming contracts while groups of farmers who have similar 

individual characteristics and resource availability do not.  
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Raiser et al. (2002) studying the role of social capital in transitional countries 

(Central/Eastern Europe and of the former Soviet Union) found that the degree of trust and of 

civic participation (indicators of social capital) were significantly lower than in Organization 

for Economic Co-operation and Development (OECD) countries. They pointed out that, 

unlike market economies, trust was not positively related to growth in transition countries, 

whereas participation in civic organizations showed a positive correlation with economic 

growth. The results of the study revealed that trust in public institutions is positively 

correlated with civic participation. 

 

Jacobi and Monteiro (2006) while conducting the study titled “Social Capital and 

Institutional Performance: Methodological and Theoretical Discussion on the Water Basin 

Committees in Metropolitan Sao Paulo – Brazil” found that there was a positive relation 

between social capital and institutional performance. They used trust, associational life, 

reciprocity and cooperation as indicators for social capital. They indicated that mutual trust, 

solidarity and disposition to cooperate among the committee members positively influenced 

the ability of the group to coordinate its actions. 

 

Moazami (2006) used mutual trust, trust in extension agents and solidarity as indicators of 

social capital to see its impact on acceptance of land consolidation proposal in Iran. The 

econometric results indicated that social capital has a significant relationship with farmer’s 

decision to accept land consolidation. The study showed that farmers with a more trusting 

relationship with extension agents were more ready to accept land consolidation proposals. 

The results also indicated inverse and significant relationship between trust among farmers 

and conflict. That means, the lower the level of trust, the higher the level of conflict between 

farmers. The results of the study produced positive and significant relationship between 

participation of farmers in collective activities and acceptance of land consolidation.  

 

Sakurai (2006) used agro-related organization index, network diversification index, bonding 

social capital index and trustworthiness of public officials as indicator for social capital. 

Using OLS Model he found that education, farm size and social capital (agro-related 

organization index) gave statistically significant effects on total agricultural output per 
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household farm worker. These results indicate that group activities related to agriculture 

enhanced the welfare of member farm households. On the other hand, other factors related to 

social capital did not give statistically significant effects on rural diversification because t-

values were low. 

 

2.2.8 Trust in KP, FOs and PIDA Officials 

 
Trust in public institutions is very important for the smooth functioning of any Government 

intervention. The trust of members in public institution representatives makes members 

easier to work together. Farmers trust in KP, FOs and PIDA is the key for improvement in 

equity in water distribution under institutional reforms in the irrigation system. 

 

Reid and Salmen (2000) studied the role of social capital in the success of agricultural 

extension in Mali. They used trust among farmers, trust between farmers and extension 

workers and social cohesion as indicators of social capital.  They found that trust and social 

cohesion significantly contributed to the success of agricultural extension in Mali. They also 

documented that villagers’ participation in association meetings, to gather in places of 

worship and maintain public infrastructure created the fertile ground for extension workers to 

perform agricultural extension activities successfully. 

 

Raiser et al. (2002) used degree of trust and civic participation as indicators of social capital 

in studying the role of social capital in transitional countries (Central/Eastern Europe and of 

the former Soviet Union). They found that social capital was significantly lower than in 

OECD (Organization for Economic Co-operation and Development) countries. They pointed 

out that trust was not positively related with economic growth in transition countries. The 

other indicator of social capital, participation in civic organizations, was positively correlated 

with economic growth. The results of the study also revealed that trust in public institutions 

was positively correlated with civic participation. 

 

Moazami (2006) studying the impact of social capital acceptance of land consolidation 

proposal in Iran used farmers’ trust in extension workers, trust among farmers and level of 
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solidarity between farmers as indicators of social capital. He found that trust in extension 

workers has a significant relationship with acceptance of land consolidation proposals. The 

study showed that farmers with a more trusting relationship with extension agents were more 

ready to accept land consolidation proposals. The results of the study produced positive and 

significant relationship between the level of solidarity among farmers and collective action. 

He also added that farmers who participate in collective activities at the village level are 

more likely to accept land consolidation. The results also indicated inverse and significant 

relationship between trust among farmers and conflict. That means, the lower the level of 

trust, the higher the level of conflict between farmers. 

 

2.2.9 Participation in PIM Activities 

 

The success of any development project/programme is related to the participation intensity of 

the members in the project activities. Many researchers pointed out the benefits of members’ 

participation in the system maintenance/development.   

 

Jayaraman (1983) conducted a field research in the command area of Rawalpur Minor in the 

Mahi-Kanada Irrigation Project in Gujrat State of India. He concluded that confidence of 

farmers on system and mode of delivery of water supplies, are important factors affecting 

participation of farmers in the management of an irrigation system. He further mentioned that 

self-perceived ability of farmers to share responsibility with the bureaucracy of irrigation 

department was another factor affecting participation of irrigator in system management. He 

further concluded that in order to enter in the farmer association, the irrigator must perform 

three major/basic functions. These functions included participation in maintenance of the 

physical infrastructures, dispute resolution and liaisoning between farmers and the irrigation 

bureaucracy. 

 

Dick and Reidinger (1995) found that participation of farmers in water users' associations 

resulted in better performance of irrigation system and produced substantial benefits. Close 

supervision and low labour costs by farmers associations as compared with government 

agencies farmers had gained direct incentives. Due to greater sense of ownership farmers 
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reduced the breakages. The overall impacts of participation indicated as timely water 

delivery, system repair and higher crop yields. They added that participatory approach has 

resulted in more equitable organizational arrangements and water delivery. 

 

Musa (1995) examined the experiences of the collaborative action-research program of the 

Federal Government of Nigeria and HMI on the Irrigation Management Transfer in Nigeria, 

and their contribution towards sustainable operation, maintenance and management (OMM) 

of the irrigation system. He found that the formation of a WUA, on village-basis, was 

infeasible because of the deviation of the WUA from its water management concerns and the 

pursuance of communal activities. He further pointed out that a WUA formed at each 

hydrological boundary led to significant improvement in the maintenance of the irrigation 

infrastructure. He pointed out that a WUA was able to clean 70 to 80% of the distributary 

canal and 60 to 100% of field channels. 

 

Thaun (2000) found that generally PIM models were stable in Vietnam. He reported that 

participation of beneficiaries from the stage of designing the project to the stage of system 

management, as well as in the activities of water-users organizations was good. Moreover, 

irrigation facilities were constructed and managed well to assure the capacity of storing 

water, distributing water into fields, maintenance and management. He also pointed out that 

water-users organizations perform actively following the clear regulations and by-laws. The 

operation, management and repair were implemented well and disputes among water users 

were solved satisfactorily. The availability of financial resources for the activities of water-

users' organizations, as well as meeting requirements for upgrading, repairing, maintaining 

and operating the system were well managed. 

 

Grooteert (2001) found that even after controlling for ownership of human and physical 

capital and other relevant exogenous household characteristics, the presence of social capital 

as measured by the membership in local associations and their key characteristics, exerted an 

additional positive effect on household welfare. The results indicated that the memberships in 

local associations reduced the probability of being poor. Returns to social capital were 

generally higher for households in the lower half of the distribution, whether by expenditure 
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per capita or land ownership. Investing in social capital was hence a rational and effective 

strategy for poor households. He further found that households with high social capital were 

better able to accumulate physical assets and savings and obtain credit. These findings, in 

combination with the econometric results from instrumental variable estimation provide 

strong evidence for the impact of social capital on the welfare of households and supported 

the view of treating social capital as an asset which households seek to acquire for similar 

reasons as the acquisition of human and physical capital. 

 

Memon et al. (2001) evaluating the impact of training programs organized for FOs on 

awareness on institutional reforms and other related issues found that the members after 

capacity building were able to maintain their records properly, adopted the by-laws and 

communicated effectively among their members and agency officials. They further added 

that members had learned how to measure flow at the distributary and watercourse level, and 

to maintain the distributary properly. To cope with day-to-day activities, they were able to 

mobilize the capital, human and financial resources in an organized way. The results of the 

study indicated that participants of tail areas demonstrated more interest in the discharge 

measurement training. They were of the view that they have acquired the skill to monitor 

water in the system and can safeguard their rights. 

 

Raiser et al. (2002) studying the role of social capital in transitional countries 

(Central/Eastern Europe and of the former Soviet Union) found that civic participation and 

degree of trust were significantly lower than in OECD (Organization for Economic Co-

operation and Development) countries. They found that participation in civic organizations 

showed a positive correlation with economic growth. The results of the study revealed that 

trust in public institutions is positively correlated with civic participation. 

 

Lashari et al. (2003) found that participation of water users was one of the best tools to 

ensure the reliability of water delivery and equity in water distribution. Based on the results, 

they added that the institutional reforms as envisaged by ensuring the participation of farmers 

in irrigation sector was the only option towards an integrated water resource management 
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where irrigation and drainage function simultaneously under the umbrella of one institution 

and active involvement of beneficiaries. 

 

2.2.10 Impacts of PIM 

 

Singh's (1987) study of irrigation associations on large projects revealed that consultation 

between farmers and agency officers regarding on-farm development prevented costly 

mistakes. He found that the non-supportive attitude of village leadership and the absence of 

follow-up assistance were the two factors causing farmer organizations to be in-effective. He 

also found that the motivation of farmers, the sense of responsibility considering irrigations 

system as a valuable resource, ownership rights to decide delivery schedules, control over 

maintenance funds, assessment of irrigation officials performance and identification of an 

appropriate managerial unit are the requirements for the success of farmer organizations. 

 

Cagil's (1995) study on irrigation management transfer in Turkey found that after the 

irrigation management transfer the State Hydraulics Works Organization realized the need 

for continuous monitoring and assistance of farmers in the following aspects related to 

irrigation management: 1) technical matters; 2) assistance in obtaining essential O&M 

equipment: and, 3) assistance in handling urgently-needed repairs. 

 

Palacios (1995) examined the operational performance of the water user association for four 

irrigation districts of Mexico. He concluded that after the transfer of system to water user 

association, the O&M of the irrigation infrastructure improved. He further concluded that due 

to better irrigation management by WUAs after transfer, water conduction, distribution, 

conveyance efficiency and cropping intensity increased. 

 

Bruns and Helmi (1996) study of an on-farm water management development project known 

as starter project found that the basic the idea behind project was to achieve a more efficient 

and effective use of water through increased cropping intensity and crop diversification while 

supporting self-reliance in O&M of farmer-managed irrigation systems. This project was 

implemented from 1985 to 1992 by provincial agricultural services, with support from the 
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Department of Agriculture and the Food and Agriculture Organization of the United Nations. 

Training of agricultural officers, farmers’ field training and cost sharing were the main 

elements of the project. The construction of small dams, lining of main and sub canal and 

retaining walls increased water availability for irrigation. Improvement in water availability 

and reliable distribution increased cropping intensity and yields per hectare. They estimated a  

20-30 percent increase in crop production. The increase in production resulted in raising 

farmer income about Rp. 400,000 per hectare per year.  

 

Pant (1999) found that water users' associations (WUAs) increased the irrigated area in 

Maharashtra after the Irrigation management transfer. He further concluded that water use 

efficiency after Irrigation Management Transfer (IMT) was found to be higher when 

compared to before IMT. Similarly, it was found that the increase in the recovery of water 

charges led to the improvement in revenue to the government.  

 

Samad and Vermillion (1999) reported that the participatory irrigation management had 

declined substantial government expenditures on irrigation as were done before transfer. 

However, the analysis suggested that in schemes where participatory irrigation management 

had been introduced, government investment had been increased in the 5-year period 

following the transfer. The rate of change in government expenditure was statistically 

significant in the case of schemes that had been rehabilitated and transferred. They also 

concluded that management transfer and rehabilitation had significant effects on agricultural 

productivity levels and higher economic returns were observed.  

 

Raju (2001) found that in the Sri Ram Sagar Project (SRSP), the irrigated area has increased 

from 95,000 acres to 237,000 acres in the first year (1997–98) and to 345,000 acres in the 

second year (1998–99). He also reported that, despite heavy rains in Coastal Andhra the rice 

transplantation was advanced by fifteen days as a result of drainage works carried out by 

WUAs. The Paddy yields dramatically increased from 2.5 tons/acre to 3.5 ton/acre in the 

project area. He further found that the officials of irrigation department were also convinced 

about the benefits of PIM. He reported that the carrying capacity of main distributary and 

minor canals increased by 20–30%. As a result of the increase in irrigation water, the 
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irrigated area increased by 10-15% mainly in tail reaches. The farmer complaints had also 

reduced drastically as a result of PIM implementation. 

 

Koppen et al. (2002) examined the ways to measure relative income poverty within large 

scale canal irrigation schemes in India. They assessed the different impacts of IMT 

programmes on poor and non-poor farmers. Two different IMT programmes-the State-Wide 

programme under Andra Pradesh farmers’ management of irrigation systems Act of 1999 

(APFMIS) and the pilot programme under the PIM in Gujarat were selected for the study. A 

sample of 700 farmers from 7 water users associations was selected. The impacts observed 

were five years of programme implementation in Gujarat and two years in Andra Pradesh. 

The results of the study showed that there was improvement in access to canal water after 

IMT for both farmers at middle and tail end reaches of the command area. On an overall 

basis the average increase in canal water availability was 15 to 25% which resulted in 2% 

increase in cropped area. 

 

Vurenl et al. (2002) found that PIM implementation could not performed in Morocco 

according to theoretical models that have been developed in Mexico, Turkey, Philippines or 

elsewhere. They concluded that it was necessary to understand the national and local 

opportunities offered by PIM and constraints faced in the way of institutional reforms before 

implementation of PIM in Morocco. Similarly, irrigation management transfer could not be 

successful keeping in view the specific circumstances of Morocco and of the area studied. 

However, due to liberalization in Morocco, the strong bureaucracy of the Moroccan irrigation 

system has to face restructuring in the administrative organization and modes of action in the 

coming years. They pointed out that due to pressure of international organizations; the 

irrigation agency has to change its role as irrigation service provider to the farmers.   

 

Latif and Pomee (2003) found that the hydraulic aspects of the irrigation service delivered by 

the FO management have been significantly improved and resulted in highly proportionate 

and equitable water distribution, particularly at the tail reaches of the distributary. Due to 

effective FO management farmers’ interventions to increase the outlet discharge by illegal 

means has been almost eradicated. As a result of these improvements imparted by the FO in 
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system management, the extent of the irrigated area has increased on an average by 6 to 7%, 

even under severe drought-like conditions prevailing in the country during recent years. 

Moreover, cost recoveries have increased by an amount of 14% for the summer and 23% for 

the winter growing seasons, respectively, from the irrigated area of the distributary. Thus 

experience from Hakra 4-R distributary had shown that even under undesirable natural 

circumstances Irrigation Management Transfer (IMT) was quite effective in achieving the 

key targets of the institutional reforms launched at pilot scale in the country. 

 

Jehangir et al. (2004) found that due to improved management of Hakra-4R distributary by 

FO the overall system performance (crop productivity, equity in water distribution, and 

access to water by tail-end users) increased. They further added that in Hakra-4R the head-

tail water equity ratio was around 1 (one) which was the most equitable water distribution 

found in the study. In other systems, Chaj Doab and Rechna Doab canals, the ratio ranged 

from 1.23 to 2.50, indicating significant inequity in water distribution. They also found that 

due to system improvement in Hakra-4R additional 1501 hectares was brought under 

cultivation (about 6 % increase in cropped area). They also reported other benefits i.e. less 

water theft, better assessment of irrigation charges, more information-sharing among farmers 

and fewer cases of litigation.  

 

Medueno (2006) found that in the Agrarian Reform Infrastructure Support Project-I (ARISP-

I) the irrigated area increased by 125 percent (6418 to 14441 hectares). The average yield of 

rice in the wet the season increased from 2.35 tonnes per hectare to 4.20 tonnes per hectare 

(97 %). The cropping intensity increased from 80 to 170% as result of ARISP-I project. The 

average farm household income increased from 45741 Pesos to 61715 Pesos. He further 

found that in the ASRIP-II project, the average yield of rice during wet season increased 

from 2.50 tonnes per hectare in 2001 to 4.0 tonnes per hectare in 2004 (60% increase). The 

average farm household income increased from 37080 Pesos per hectare to 58550 Pesos per 

hectare.  

 

Xie and Ofrecio (2006) found that after IMT implementing in Philippines, There was better 

assurance of adequate water supply as compared to prior years (before IMT) when farmers 
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were unsure about the supply of water in the dry season. They further found that after IMT 

crop yield increased. In a small system, the yield level increased from 3.8 to 4.2 metric 

tonnes for wet season and 4.0 to 4.3 metric tonnes in dry season. In MRIIS, the average yield 

increased from 4.9 to 5.3 metric tonnes for wet and 5.2 to 5.6 metric tonnes for dry season. 

This increase in yield is not only attributed to only IMT but to the combination of different 

factors of which better irrigation is just one. The shift of farmers from certified or inbred seed 

to hybrid seed was also one of the factors of higher yield.  

 

Yoganand and Gebremedhin (2006) pointed out that participatory watershed management 

projects have been raising income, agricultural productivity, generating employment and 

conserving soil and water resources. The results of three case studies and other general 

impact studies concluded that watershed development brought several positive trends 

including diversification of the rural economy, development of new institutions, increasing 

cropping intensity, improved fodder production, increased availability of drinking water with 

rising ground water table, capacity development of the community etc. They argued that 

participatory watershed management could be a viable strategy of rural development for 

achieving sustainable rural livelihoods in India. 

 

Bandyopadhyay et al. (2007) estimating the impact of irrigation management transfer on 

irrigation association performance and rice yields found that increasing local control over 

water delivery by IMT implementation resulted in 2-6% increase in farm yields. They 

pointed out that rice production in irrigation management transfer areas was greater even 

after controlling for various differences among rice farmers in transfer and non-transfer 

areas. They further identified that irrigation management transfer was directly associated 

with maintenance activities undertaken by irrigation associations. They also pointed out that 

irrigation management transfer was poverty-neutral and gave a small boost in terms of rice 

yields for the poor farmers. They speculated that this boost might be a result of the increased 

timeliness of water delivery and better resolution of conflicts related to illegal use. 

 

Restrepo et al. (2007) found that due to close involvement of farmers through WUAs 

accountability, transparency and responsibility in IMT schemes especially in Mexico and 
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China increased after IMT. They further concluded that out of 39 case studies, the irrigated 

area due to IMT has increased in 25 cases. The main reason behind this increase was 

improvement in water delivery as a result of IMT in the area. They also reported that due to 

IMT, the government allocations and expenditures on O&M has decreased. However, in 

some cases the decrease in government costs was less than expected.  

 

Raza et al. (2008) concluded that institutional reforms in irrigation sector of Punjab have the 

potential to address the problems of the farmers regarding equity in water distribution from 

head to tail and improving the productivity and income of the farmers. Taking wheat crop as 

case, the average yield of in Khanki canal division increased from 1244 to 1400 kilograms 

per acre after PIM implementation. Similarly in Upper Gogera canal division, there was 12% 

increase in wheat yield after the introduction of irrigation reforms. The wheat yield increased 

from 8 and 6% in Lower Gogera and Burala canal divisions respectively. On an overall basis, 

there was 10% increase in wheat yield on LCC (east) command area after implementing the 

PIM approach.  

 

Baig et al. (2009) concluded that irrigation reforms especially IMT was still in its initial 

phase in Pakistan but early performance of this new system was quite encouraging. The 

formation of the management committee of an FO should also be based on certain pre-

defined criteria for office bearers of FO like education, time devotion, agricultural knowledge 

etc. The strength of the management committee can prove vital for the sustainability of an 

FO. In a nutshell, institutional reforms in Pakistan had a good start but committed efforts 

need to be incorporated to make it a real success. He further concluded that as a result of 

irrigation management transfer under PIMs model at LCC (east) the cropping intensity has 

increased from 165% to 171% (4%).  Similarly the yield of wheat crop increased from 3147 

to 3420 kgs per hectare (8.6%). Water charges collection increased from 40% to 62.3%. 

 

Raza et al. (2009) found that the rice yield in pilot area of LCC (East) increased from 1256 to 

1420 kilograms per acre showing 13% increase. The yield increase was found more on 

Burala canal division (22%) and lowest in Khanki canal division (9%) after institutional 
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reforms as result of improved irrigation management. The yield increase in Upper Gogera 

and Lower Gogera canal divisions showed 10 and 13% respectively.  

 

2.2.11 Equitable Water Distribution 

 

The improvement in equitable water distribution was the ultimate goal of the PIM/IMT 

activities under institutional reforms in the irrigation system. 

 

Ali (1981) conducted a survey of the Nagarjunasagar Right Bank Canal command area along 

with 25 multi-disciplinary teams, emphasized on authority and legal support of farmers’ 

organization for improvement in irrigation management. He further stressed that the 

association be authorized to maintain the irrigation system and cost recovery. He pointed out 

that Government agencies and research organizations may provide technical and 

administrative help for the success of the system. He also found that improvement in 

methodical operation can save water and ensure equitable water distribution among 

irrigators. He suggested that system management be preferred over costly improvement 

work. He called for administrative, technical and legislative support to the farmer 

associations for system improvement and continuity of the associations on sustainable basis.  

 

Tripathi and Brijesh (1989) studied the prospects of organizing farmers for the improvement 

of agricultural production in the Upper Ganga Command area in India. He recommended the 

need for organizational interaction between farmers, local village associations and 

government agencies to work together for the management of available water resources, such 

as the over-exploitation of ground water. 

 

Kloezen (1997) found that irrigation management transfer had very little impact on surface 

water allocation, distribution and use of groundwater. He also found that there was strong 

evidence indicating that transfer resulted in improvements in system maintenance and O&M 

cost recovery. IMT was workable in Mexico because it met with the political commitment at 

high level and had top-down approach with little resistance from farmers. The aim of IMT 
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programme in Mexico was to involve farmers in the governance of O&M issue as 

representative. 

 

Latif and Zaman (1998) identified the constraints in the performance of irrigation systems of 

the Indus Basin with special reference to the performance of the system and equity in water 

distribution. They pointed out that reduced capacities of canals and distributaries, poor 

performance of the system, deteriorating institutional structure and inequitable distribution of 

irrigation water were the main issues limiting the equity in water distribution. He found that 

annual water supply varied from 248 mm to 398 mm per unit area against designed value of 

437 mm. The problem was more in winter season than summer. They pointed the informal 

operational practices and role of operators were the main reasons for inequitable distribution 

of water at canal command level. At distributary level, illegal abstractions of water and 

location characteristics were important factors affecting equitable water distribution. 

 

Naik and Karlo (1998) studied the role of WUAs in irrigation management in Maharashtra, 

India, and pointed out that participatory irrigation management lead to significant increases 

in the availability of water and the reliability of supply. They found that improvements in the 

irrigation management resulted in the enhancement of agricultural production. They also 

added that IMT resulted in flexibility in cropping pattern which has enabled farmers to shift 

towards high value crops.  

 

Nakashima (1998) conducted a study on Pakistan‘s institutional reforms in the irrigation 

sector in Punjab province and found that irrigation fees had been sufficient to cover operation 

and maintenance (O&M) costs until the irrigation sector started to deteriorate in the 1970s. 

Due to weakened discipline, the collection of irrigation fees from the farmers declined, and 

revenues fell short of government O&M expenditures. The gap between recoveries and 

expenditures through water fees was 44% in 1992, which was high and increasing. 

Consequential deterioration in infrastructure and institutions resulted in irregular water 

distribution to the canals, resulting in unequal irrigation water distribution among farmers. 

He further added that inequity in irrigation water distribution was a major problem faced by 

the farmers in Punjab. 
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Selmin (1999) found that transfer of O&M services in Turkey to the Water User 

Organizations had significant and quantifiable positive impact on the O&M issues both on 

technical and financial point of view. They observed a sense of responsibility among farmers 

to use resources that has resulted in equitable and reliable water distribution both at upstream 

and downstream farms. There was no political pressure on chairmen of WUAs for water 

distribution. The water fee collection rate has increased from 44% in 1993 to 80% in 1997. 

He recommended that the concept of PIM and transfer to WUO’s could be replicated 

elsewhere keeping in mind that there is a need to improve the legal structure in order to 

ensure a fully viable system in irrigation management. 

 

Mirza et al. (2000) pointed out that both national and international experience in small 

irrigation schemes fully managed by the water users could improve the irrigation system 

O&M and bring equity in water distribution for all water users and ultimately increase crop 

productivity. However, successful implementation of this process could only be possible 

through political will, legal framework, independent collective decision made by FOs and 

institutional support from relevant agencies. They also found that the gradual deterioration of 

the irrigation systems throughout the world exposed serious institutional deficiencies and 

government failure to deliver the services in most water resources systems. It was also 

examined that in most of the developing countries financial crises and inability of 

government to deliver services was visible. On the other hand, without reliable and equitable 

supply of water, irrigators were not ready to share the ever-increasing costs of O&M. They 

viewed that involvement of users in sharing some of the responsibilities of O&M was the 

only option for sustained and improved agricultural production. 

 

Lashari et al. (2003) studying institutional reforms in irrigation sector of Pakistan found that 

participation of farmers in the management activities of irrigation system improve the 

reliability of water delivery and equity in water distribution. Based on the results, they 

pointed out that participation of farmers in O&M activities was the only option for 

improvement in the equitable water distribution.  
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Mathmaluwe (2003) pointed out that strategies have been introduced in the recent past for 

increasing water use efficiency and water productivity of irrigation systems. IMT was one of 

them introduced worldwide with the objective of providing solution to many long-standing 

problems. In the year 1998, Mahaweli Authority of Sri Lanka launched IMT in System H of 

the Mahaweli diversion scheme under the Mahaweli Restructuring and Rehabilitation Project 

(MRRP). One of the major objectives of introducing IMT under the MRRP was to increase 

water use efficiency by 30% by improving management. He made the comparison between 

schemes that were already transferred to FOs and the schemes that were not transferred 

within a specific time period. For assessing the water productivity and efficiency between 

transferred and non-transferred scheme some external indicators were selected. He found that 

there was not much difference in water productivity between transferred and non-transferred 

canals. However, the water use efficiency of transferred canals was more as compared to 

non-transferred scheme. The increase in water use efficiency was combined effect of 

restricted water quota, selection of low water consuming crops, and effective water 

management, which were the reforms introduced with the IMT. It was also revealed that the 

IMT has been able to give a new approach in water management and a challenging 

responsibility for the FOs. After IMT farmers were more interested and involved in water 

allocation and scheduling as compared to before IMT.  

 

Jehangir et al. (2004) found that overall system performance (crop productivity, equity in 

water distribution, and access to water by tail-end users) increased due to improved 

management of Hakra-4R distributary by FO. They also found that this equitable water 

distribution in Hakra-4R additional 1501 hectares was brought under cultivation.  

 

Ghasemi (2005) reported that the registration, selling, distribution and delivery of both 

underground and surface water were implemented by WUAs. The local leaders, by contained 

inspection of structures and operational process, were responsible for fulfilling the demands, 

setting the problems in local sub-offices of WUAs which scattered over the main villages 

along the subsidiary canals, and preparing daily reports on possible violations in the network. 

Implementing the PIM project in Qazvin resulted in numerous cultural, social and economic 

impacts especially in the area of improvement of irrigation management and created 
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structural changes towards the objective “equitable distribution of water” in the network. The 

success of this project would attract support from national/international institutions. 

 

Akhtar and Bhatti (2006) found that a large majority of the farmers (96%) were satisfied with 

warabandi after IMT due to settlement of warabandi cases. They also reported that 31% of 

the farmers reported decreases in water theft cases and whereas more than one third reported 

almost control of water theft case after IMT. Moreover, the majority of farmers reported 

recalibration of outlets in order to have equity in water distribution. The recalibration of 

outlets was reported by more farmers located at head and tail reaches as compared to middle 

reach farmers. They further found that after IMT the cropped area also increased. They 

further pointed out that the satisfaction level of farmers regarding receiving due share of 

water was good at Hakra-4 distributary as 63% of the farmers got their due share. As a result 

of management transfer to farmers, the water charges collection increased by 15% as 

compared with government collection.     

 

Vermillion (2006) comparing the data of 46 cases of IMT found that the cost of irrigation for 

government decreased in 33 cases after IMT. The IMT has increased timely water delivery in 

34 cases out of 46 cases. Similarly, the water user associations increased quality of 

maintenance, collection rate for water charges and equity in water distribution. While 

summarizing the key impacts associated with IMT, he pointed out that IMT resulted in 

increase in irrigated area in 29 cases, increase in crop yields in 23 cases, and increases in 

farm income in 24 cases.  

 

Akhtar and Cepiku (2013) found that due to less water availability most of the farmers tried 

different ways to increase water availability. They pointed out that after PIM implementation 

in Hakra-4 distributary the water availability has increased as majority of the farmers (58%) 

reported increase in that water availability. However, 61% of the farmers at tail reaches 

reported no increase in water availability after FO formation. They reported that most of 

farmers (43%) told that recalibration of outlets was done for equity in water distribution. 

Number of farmers who reported recalibration of outlets was more on head and tail reaches 

as compared with middle reach.  
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Synthesis of the Review 

 

Social Capital was first time used by the  Lyda J. Hanifan in 1916 and later early thinkers 

like Pierre Bourdieu (1983), James Coleman (1988) and Robert Putnam (1995) in their work 

explained that social capital positively affects the development process. Uphoff (2000) 

identified Two types of social capital (structural and cognitive) that influences the 

development process.  Structural social capital represents the extent and intensity of 

associational links or activity. Cognitive social capital covers aspects related to beliefs, 

attitudes and values such as trust, solidarity and reciprocity that are shared among members 

of the same community. The World Bank under the Social Capital Initiative, developed the 

Social Capital Assessment Tool (SCAT) on the basis of research conducted in 15 countries 

worldwide. A field tested set of indicators and methodologies that measure levels of 

cognitive and structural social capital in communities designated as beneficiaries of 

development projects. These two types of social capital are widely used by the researchers in 

the community development projects including agriculture. 

 

The involvement and participation of farmers/members in the community development 

projects related to agriculture and other fields achieved desired goals as a result of social 

capital build up. In the present study both structural and cognitive social capital are used to 

see their contribution in enhancing equitable water distribution. Trust in "Khal Panchayat", 

trust in farmer's organization, trust in PIDA officials and participation in PIMs activities 

variables are used as structural social capital to see their role in the improvement in equity in 

water distribution. Conflict, reciprocity, solidarity and mutual trust among farmers variables 

are used as cognitive social capital to see the their role in enhancing equitable water 

distribution under new institutional reforms in the irrigation system of the Punjab.  
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Chapter-3 

 

METHODOLOGY 
 

This chapter describes the methodological aspects undertaken during the study for data 

collection and management. It gives the study design, designing of interviewing schedule, 

pre-testing of interviewing schedule, selection and training of interviewers, formal survey 

and use of different statistical techniques for data analysis such as descriptive, inferential and 

multivariate analysis. To ensure the quality of data Cronbach's alpha reliability test was also 

described this chapter. 

 

3.1 Study Design 
 

The research design is the basic tool that helps the researcher in the process of planning and 

conducting a research study (Nachmias & Nachmias, 1992). A cross sectional research 

survey was conducted to investigate the research objectives. A random selection of canal 

divisions was carried out to ensure the generalization of research findings all over the 

province of Punjab. Multistage sampling technique was used to draw the sample.  

 

Pakistan has four provinces and Punjab is the largest province with regard to population. 

According to 1998 census, the population of the Province is 73,621,000 (55.6% of the total 

population) with population density of 353 persons per square kilometre. The proportion of 

rural and urban population in Punjab is 68.7 and 31.3 percents respectively. The percentage 

of male population in Punjab was 51.74 percent as compared with 48.26 percent female 

population. The literacy ratio is 46.56 percent ranking 2nd after Sindh having 47.29 % literacy 

ratio (Population Census, 1998). Punjab’s economy is mainly agricultural dependent. Cotton, 

rice, wheat, sugarcane and maize are important cash crops. The development of the 

agricultural sector in Punjab mainly depends on a timely supply of irrigation water. However, 

the scarcity of irrigation in Punjab resulted in inequitable and unreliable water distribution. In 

Punjab, the institutional reforms were introduced for improving equity and reliability in 

irrigation water distribution. These institutional reforms were introduced at LCC (East) canal 
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command area. In order to achieve the objectives of the study, existing literature on the 

subject was also reviewed with the aim of grasping the knowledge of the work done already 

by different researchers under different situations. 

 

3.2 Study Area 
 

The study area was LCC (East) command area. In view of the limited resources and time 

constraints, study was limited for two sub-canal divisions (Lower Gugera and Burala) 

irrigating Faisalabad and Toba Tek Singh districts. Overall, 480 respondents were randomly 

selected to get representation of the head, middle and tail reach farmers.  

 

 
 

Figure-1 
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3.3 Sample Size   
 

There is no hard and fast rule to decide about how much sample size is appropriate. Some are 

in favour of 5% of the total population while some say that 10% of the total population is 

suitable sample size for reliable estimates of the population (Mahmood, 2008). However 

different aspects like variation between and within sampling units, analysis plan, nature of 

the research study and objectives to be studied were taken into account in deciding sample 

size. If the population is homogenous, then a small sample can provide a better estimate of 

population. On the other hand, if the population is heterogeneous, then a large sample is 

required in order to represent the major characteristics of the population parameters. It can be 

said that the amount of standard error plays a key factor in deciding how large the sample 

size should be. Analysis of plan is also considered regarding size of the sample. For 

descriptive analysis, a small sample size can address the research objectives while if one 

desires to know the relationship between the variables surely a large sample will be required. 

Moreover, the availability of financial resources, time, and the mobility and competency of 

the research team are also important while deciding sample size. 

 

Keeping in view all these factors, 2 sub-canal divisions out of 4 were selected to draw sample 

of 480 respondents through multi stage sampling technique. In the first stage, two sub-canals 

(Lower Gugera and Burala) irrigating Faisalabad and Toba Tek Singh districts of the Central 

Punjab were selected. In second stage, four distributaries (Janiwala, Yakkar, Rassiana and 

Pauliani) from Lower Gugera canal and four distributaries (Tandlianwala, Dulchi, Kamalia 

and Kilianwala) from Burala canal were randomly selected. In third stage, three villages from 

each distributary located at head, middle and tail were randomly selected. In fourth stage, 20 

farmers from each village located at head, middle and tail of water course were randomly 

selected as sample of the study. Thus, overall 480 farmers were randomly selected and 

interviewed personally by researcher and data collection team for collection of data regarding 

present study. The map is given in Figure-1 to show the location of the study area. 
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3.4 Construction of the Measurement Instrument 
 

As social scientists deal with human behaviour, which is sensitive in nature, appropriate and 

reliable measuring instruments are required for data collection. If information regarding a 

sensitive issue is required, extra care or handling is required for obtaining a good response. In 

order to get essential information, extra care should be on motivation of the respondents. At 

the measuring instrument development stage extra care was exercised to avoid such questions 

which are sensitive in nature or placed them at a position when researcher win the confidence 

and trust of the respondents for correct response. As the present study was designed to collect 

data through a field survey and an interview schedule mostly comprised of closed and open-

ended questions, content validity was ensured. For this purpose, different relevant studies 

were reviewed and SOCAT (Social Capital Assessment Tool) developed by the World Bank 

was consulted. Finally the opinion of experts (the supervisory Committee, PIDA officials and 

others) has been taken to ensure the content validity of measuring instrument.  

 

3.5 Pre-testing of Interview Schedule 
 

The pre-testing is an important tool to minimize the weakness of the data to be collected. In 

this process, the sensitivity of questions and their understanding among the respondents are 

checked. Similarly, the understanding of questions among interviewers and respondents is 

also evaluated. For the present study 20 interviews were conducted as pre-testing of the 

interview schedule. In light of pre-testing, some questions were re-phrased and deleted for 

having meaningful and reliable responses from the respondents because the reliable 

respondents’ responses are essentially important for appropriate analysis and comprehensive 

recommendations.  

 

3.6 Measures to Improve Data Quality 
 

Number of measures has been taken to improve the workability of the interviewing schedule 

and ensure the quality of data. Among these major measures included handling of sensitive 

questions, sequence of the questions, reliability, coding scheme, selection and training of 

research team and field supervision. 
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3.6.1 Sensitive Questions 
 

During development of the measurement instrument, special care was adopted on the 

sensitive questions for getting reliable, appropriate and true responses. For this purpose, 

respondents’ perspectives were kept in mind for avoiding sensitive, threatening and 

embarrassing and double barrel questions. Similarly special attention was paid to keeping the 

question simple and easily understandable at the respondents’ level. Extra care was adopted 

to respect the cultural norms, values and belief of the people. 

 

3.6.2 Questions Sequence 
 

The sequence of the questions is very important for attracting or detracting the attention of 

the respondents. For getting proper attention of the respondents it is necessary to follow the 

natural sequencing of the questionnaire for getting quality information. The questions 

regarding socio-economic and demographic attributes were placed in the beginning of the 

questionnaire while those on functioning of KP and FO, participation of PIMs activities and 

social capital were placed in the middle. The questions regarding improvement in equitable 

water distribution were placed at the end of the measuring instrument. 

 

3.6.3 Coding 
 

Complete reliance on close-ended questions could be lead to distorted results. So, it is 

appropriate to include both open-ended and close-ended in the measuring instrument. For 

time saving and accuracy of the information collected from respondents, pre-coding is 

frequently used in social science research. It improves the quality of data because on-the-spot 

editing and data processing is more convenient. Maximum questions were pre-coded in the 

questionnaire development stage. The open-ended questions with different responses were 

coded at the time of data management.  

 
3.6.4 Time and Relevant Questions 
 

The time taken to complete the questionnaire is of vital importance because nobody can 

afford wastage of time. So, it is quite important to keep the questionnaire short without 



61 
 

compromising the required information to have good response from the respondents. The 

lengthy questionnaire may leads to loss the interest of the respondents and resulted in weak 

response. So, unnecessary questions were avoided in the construction of questionnaire and 

only those questions were included which were required to explore the objectives of the 

study. About thirty to forty minutes were spent during the interview.  

 

3.6.5 Field Training and Supervision 
 

The family background, qualification and knowledge about the subject under study are very 

important to have quality data from the data collection team. For the present study, social 

science post graduate with a rural background and understandings about agriculture and 

irrigation system were selected for data collection. Two weeks theoretical and practical 

training was given to the interviewers to have a quality data. During training the survey team 

was familiarized with the contents and meaning of the questions. They were also shown how 

to create a conducive environment for the interview how to obtain reliable information 

through proper probing. On the basis of knowledge acquired during training, four social 

scientists were selected for data collection. Conducive/friendly environment is very 

important for getting reliable response and field supervisor plays a vital role in this regard. 

Research supervisor and the investigator themselves conducted the overall supervision of the 

entire field work. The researcher himself participated in data collection as a team member 

and also acted as field supervisor for better understanding of the field situation and checking 

other members of data collection team whether they were performing their work accurately.  

 

3.6.6 Data Editing 

   

To ensure the quality of data on-the-spot editing of the questionnaire was carried out by each 

member of data collection team. To ensure the completeness, accuracy and uniformity of the 

collected data, the researcher himself checked each questionnaire because it is very difficult 

and expensive to visit the same respondent for filling the gaps if any in the collected data. 

Before data entry, a coding plan for the open-ended questions was prepared. Similarly 

responses in the categories like “other” were also coded. After data entry, data cleaning was 
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carried out to clean the data from mismatching codes and inconsistencies through computer 

editing.  

 

3.7 Techniques of Data Analysis 

 

The researcher himself entered the collected data on to the computer using the statistical 

package SPSS version 15. Enough time was spent on the data entry and cleaning process. 

Statistical techniques such as descriptive analysis (means, frequency distribution and 

standard deviation), Chi-square test, Gamma statistics, Pearson’s correlation, Cronbach’s 

alpha reliability test, Multiple Linear Regression were used to examine the research 

objectives. 

 

3.7.1 Descriptive Analysis 
 

In descriptive analysis, frequency distribution, mean and standard deviation were carried to 

describe and summarize the socio-economic, demographic and social capital variables. The 

frequency distribution is used to examine the pattern of responses to each of the independent 

and dependent variables under investigation. Frequency distribution of a single variable some 

time referred to univariate frequency distribution. The standard deviation value represents the 

spread of data in each variable from the mean.  

 

3.7.2 Bivariate analysis 
 

Bivariate analysis was used to find out the association of background and independent 

variables with dependent variable (improvement in equitable water distribution). Chi-square 

test, Gamma statistics and Pearson’s correlation were used to find out the association 

between independent and dependent variables.   

 

3.7.2.1 Chi-square Test 
 

The Chi-square test is mostly used to test whether independent and dependent variables are 

not associated with each other or in other words they are independent. The Chi-square test is 
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also known as test of independence. The significance of the relationship between 

independent and dependent variables is examined by establishing a null hypothesis that there 

is no relationship between independent and dependent variables. In other words, either the 

observed relationship between independent and dependent variables has arisen by chance or 

it is real in nature. This measure is calculated by comparing the observed frequencies in each 

cell in a contingency table with expected frequencies. The value of the Chi –square test 

depends upon the difference between the expected and observed frequencies. The 

confirmation or rejection of null hypothesis is made concerning the Chi-square value and the 

level of significance. The level of significance is basically, an acceptable risk that the null 

hypothesis may be incorrectly rejected. The value of Chi-square (χ2) is given by  

 

 

Where,  Oi is the observed frequency  

 Ei is the expected frequency  

 
3.7.2.2 Gamma Test 
 

The Chi-square test only confirms the relationship between independent and dependent 

variables. In social sciences, it is appropriate to use one of the measures of association to 

estimate the strength of a relationship between independent and dependent variables. There 

are many tests available to test the strength of association between independent and 

dependent variables. As the variables used in the preset analysis are ordinal in nature, the 

Gamma test was therefore preferred to measure the strength of association between two 

variables. Gamma is a symmetrical statistics, based on the number of same order 

(concordant) pair and number of different order (dis-concordant) pairs (Nachmias and 

Nachmias, 1980). In a concordant pair, one observation has higher value on the both 

variables than other observation of the pair. While in a dis-concordant pair, one observation 
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of the pair has higher value on one variable than other observation of the pair, but lower 

value on the second variable. The positive value of Gamma shows that same order pairs are 

dominate in the cross tab. On the other hand, the negative value of Gamma shows that 

different order pair are dominate in the cross tabulation. 

  

The Gamma value lies between +1 and -1, indicating perfect relationship with Gamma value 

1. The zero value of Gamma represents no association between variables. The value of G is 

given as 

 

 

 

Where 

Na = Number of pairs ranked in same order on both variables (No. of Concordance pairs) 

Ni = Number of pair ranked differently on the variable (No. of discordant pairs)   

 

3.7.2.3 Pearson Correlation  
 

The Pearson correlation coefficient estimates the strength of association between independent 

and dependent variables. The Pearson correlation coefficient was preferred due to the linear 

nature of variables used in the analysis. The value of the correlation coefficient lies between 

+1 and -1. The coefficient of Pearson correlation between two variables is always symmetric. 

Pearson’s correlation coefficient value is near ± 1 represents a perfect correlation. If the 

coefficient value lies between ± 0.75 and ± 1, then the correlation is said to be a high degree 

of correlation. The Pearson’s correlation coefficient value lies between ± 0.25 and ± 0.75, 

then it is said to be moderate degree of correlation. When Pearson’s correlation coefficient 

value lies between 0 and ± 0.25, then it is said to be a low degree of correlation. Whereas, the 

Pearson’s correlation coefficient value lies around zero, then there is no correlation. The 

following formula was used to calculate the Pearson correlation: 
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Where, 

r = Pearson correlation coefficient 

x = Values in first set of data 

y = Values in second set of data 

n = Total number of values. 

 

3.7.2.4 Reliability Test 
 

In social sciences, the summated likert scales are often used to construct a variable. Although 

every statement/items were constructed with full care to probe the respondent’s response 

about independent variables (solidarity, trust, reciprocity and social conflict) and dependent 

variable (equitable water distribution), there is still the possibility of mistake that can lead to 

a reduction in the reliability of the data. In operationalizing the dimension of different 

independent and dependent variables likert-type scales were used. The respondents were 

asked to rate each statement as strongly agree, agree, undecided, disagree and strongly 

disagree. The positively worded the scoring for strongly agree, agree, undecided, disagree 

and strongly disagree were given as 5, 4, 3, 2, and 1 respectively. The negatively worded 

statements were scored as 1, 2, 3, 4 and 5 respectively for strongly agree, agree, undecided, 

disagree and strongly disagree. It looks inappropriate to accumulate the responses without 

checking internal consistency. Cronbach's alpha reliability test was used to check the internal 

reliability or consistency of the data before further analysis to draw inferences. It is also 

known as coefficient of reliability (or consistency).  Cronbach's alpha can be written as a 

function of the number of test items and the average inter-correlation among the items.  The 

following formula was used to estimate the standardized Cronbach's alpha   
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Here N is equal to the number of items, c-bar is the average inter-item covariance among the 

items and v-bar equals the average variance.  

 

Alpha coefficient ranges in value from 0 to 1 and may be used to describe the reliability of 

factors extracted from dichotomous and/or multi-point formatted questionnaires or scales. 

The higher the score, the more reliable the generated scale is. Nunnaly (1978) has indicated 

0.7 to be an acceptable reliability coefficient. George and Mallery (2003) in explaining rules 

of thumb stated that 0.7 value of standardized Cronbach's alpha as acceptable for summating 

scale for analysis. Keeping in view the literature, it was decided that the coefficient produced 

by Cronbach's alpha greater than 0.7 was considered as acceptable value for reliability 

criteria.   

 

3.8 Multivariate Analysis (Multiple Linear Regressions) 
 

A variety of multivariate analyses are available to study the relationship when more than one 

variable are involved as independent variables. The regression analysis is used as a means of 

establishing the relative importance of independent or explanatory variables to the dependent 

or response variable. In order to identify the relative importance of each and every 

background and social capital variable in explaining equitable water distribution, the 

multivariate linear regression was used. In other words, the approach was applied because of 

the linear nature of the variables under study. The analysis of variance for multiple linear 

regression models used the following basic equation: 

 

Y=a+b1X1+b2X2+b3X3+b4X4+…………bnXn+e 

 

Where X’s are the independent variables, a is the intercept, b’s are the regression coefficients 

(the amount of change in the dependent variable for a unit changes in the independent 

variables) of the independent variables and e is an error term which indicates the proportion 

of unexplained variance in the dependent variables. For the comparison of independent 

variables, standardized regression coefficients or beta weight were calculated by multiplying 

the regression coefficients which derive from the different units of measurement by the 
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standard deviation of the relevant independent variables and dividing that product by the 

standard deviation of the dependent variable.  

 

3.9 Operationalization  

 

3.9.1 Improvement in Equitable Water Distribution (Dependent Variable) 

 

In opertionalizing the dimensions of improvement in equitable water distribution, nine 

statements were developed and used. Farmer responses regarding adequacy of water share, 

solution of water turn problems, control on outlet tempering and illegal pipes fixing, 

recalibration of outlet and participation in watercourse and distributary maintenance were 

taken on likert scale. Farmers were asked to record the perception on each statement as 

strongly agree, agree, undecided, disagree and strongly disagree. As all the statements were 

positively worded, the scoring for strongly agree, agree, undecided, disagree and strongly 

disagree were given as 5, 4, 3, 2 and 1 respectively. The reality test was carried out through 

standardized Cronbach's alpha to see how well are the items were related. The standardized 

Cronbach's alpha produced 0.889 which was higher that the accepted value of 0.70. So, all 

the statements were included for final analysis. The total score of all statements were 

calculated by adding up scores of all statements. The total score ranged from 9 to 45. On the 

basis of scale score following categories of improvement in equitable water distribution were 

made.  

 

Low level of improvement in equitable water distribution   = 9-21 

Medium level of improvement in equitable water distribution  = 22-33 

High level of improvement in equitable water distribution   = 34-45 

 

3.9.2 Social Capital 
 

Many researchers, such as  Hanifan (1916), discussed the importance of social capital in 

community development. The idea was rediscovered by a team of Canadian urban 

sociologists (Seely, Sim, and Loosely, 1956), in the 1960s by an urban scholar (Jacobs, 
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1961), and in the 1970s by an economist (Loury, 1977). The idea was also discussed by 

French sociologist Pierre Bourdieu in 1980. Bourdieu was the first scientist who popularized 

the concept of social capital in social science. He defined social capital as “the aggregate of 

actual and potential resources which are linked to the possession of a durable network of 

more or less institutionalized relationships of mutual acquaintance or recognition—or in 

other words, to membership in a group” (Bourdieu 1986, 248). In his definition, he 

highlighted the advantages and opportunities that an individual receives from the 

membership of a group. 

   

After Bourdieu, the American sociologist James Coleman was the social scientist who mostly 

popularized the concept, particularly in sociology. For fim, social capital “... is not a single 

entity but a variety of different entities, with two elements in common: they all consist of 

some aspects of social structures, and they facilitate certain actions of actors—whether 

persons or corporate actors—within the structure (Coleman, 1988). After Colman, the 

political scientist Robert Putnam used social capital in his empirical work. He writes that 

“social capital refers to features of social organization such as networks, norms, and social 

trust that facilitate coordination and cooperation for mutual benefit” Putnam (1995).  

Narayan (1999), who has attempted to apply the term to field situations, defines social capital 

as “the norms and social relations embedded in the social structures of society that enable 

people to co-ordinate action and to achieve desired goals”. 

 
Social capital is a ‘bottom-up’ phenomenon. It originates when people formed social 

connections and networks on the principles of trust, solidarity, reciprocity and norms of 

action. In this view, patterns of social organization, especially trust, solidarity, mutuality and 

reciprocity, are seen as important resources, which can result in benefits to individuals, 

groups, and society.  Uphoff (2000) distinguish two type of social capital (structural and 

cognitive) that influence the development process. Structural social capital includes the 

composition and practices of local level institutions, both formal and informal that serves as 

instruments of community development. Cognitive social capital refers to shared norms, 

values, trust, attitudes, and beliefs. These values include the trust, solidarity and reciprocity 

that are shared among members of a community and that create the conditions under which 
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communities can work together for a common good.  So, social capital generally refers to the 

set of norms, networks, and organizations through which people gain access to power and 

resources, and through which decision-making and policy formulation occur with the 

participation of the local/grass root actors. In the present study, both structural and cognitive 

social capital is used to examine the role of social capital in equitable water distribution. 

 

The following variables were used to see the role of social capital in equitable water 

distribution under PIM.  The measuring tools of social capital developed by the World Bank, 

the Social Capital Assessment Tool (SOCAT) and the Social Capital Integrated 

Questionnaire (SOCAP IQ) were consulted to develop the different statement used for 

building social capital variables. Most of the questions/statements were re-worded keeping in 

view the PIM/IMT approach and the Pakistan situation.  

 

3.9.2.1 Solidarity 

 

Many studies used solidarity or mutual support as an input indicator to measure social capital 

(Krishna and Shrader, 2002; Grootaert, 2002). According to the American Heritage 

Dictionary solidarity means: “a union of interest, purposes, or sympathy among members of 

a community or group.” Solidarity and mutual support in such informal networks as friends, 

neighbourhood, and community produce a flow of benefits for the members of that network. 

They are very important because they can provide farmers with certain services that formal 

arrangements are unable to furnish. These services include non-monetary and monetary 

assistance in special contingencies. This is particularly important in rural areas, where social 

security systems are not well developed. Solidarity between the members of a group 

encourages members of that group to prefer group interest to individual interest. This 

facilitates coordination within the group and the group can make collective decisions more 

rapidly.  In opertionalizing the dimensions of solidarity, eight statements were developed and 

used. Farmers were asked to record their perception on each statement as strongly agree, 

agree, undecided, disagree and strongly disagree. The statement 2-8 were positively worded, 

the scoring for strongly agree, agree, undecided, disagree and strongly disagree were given as 

5, 4, 3, 2 and 1 respectively. The statement No.1 was negatively worded, the scoring for 
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strongly agree, agree, undecided, disagree and strongly disagree were given as 1, 2, 3, 4 and 

5 respectively. For internal consistancy, the standardized Cronbach's alpha produced 0.78 

which was higher that the accepted value 0.70. So, all the statements were included for final 

analysis.  The total score of all statements were calculated by adding up scores of all 

statements. The total score ranged from 14 to 40. On the basis of scale score following 

categories of solidarity were made.  

 

Low solidarity among farmers    = 14-22 

Medium solidarity among farmers    = 23-31 

High solidarity among farmers    = 32-40 

 

3.9.2.2  Reciprocity 

 

Many researchers used reciprocity as an important indicator of social capital (Pargil et al., 

1999; Jacibi and Monterio, 2006 and Pamaja et al., 2006). Social capital does not imply the 

immediate and formally accounted-exchange of a legal or business contract, but a 

combination of short-term altruism and long term self interest. The individual provides a 

service to others, or acts for the benefit of others at a personal cost. They do this in the 

general expectation that this kindness be returned at some undefined time in the future they 

might need themselves. In a community where reciprocity is strong, people care for each 

other's interests. In opertionalizing reciprocity among farmers, three statements were used. 

Farmers’ perceptions were record on each statement as strongly agree, agree, undecided, 

disagree and strongly disagree. All the statements were positively worded, the scoring for 

strongly agree, agree, undecided, disagree and strongly disagree were given as 5, 4, 3, 2 and 

1 respectively. For internal consistency, the standardized Cronbach's alpha produced 0.809 

which was higher that the accepted value 0.70. So, all the statements were included for final 

analysis.  On the basis of scale score following categories of reciprocity were made.  

 

Low reciprocity among farmers   = 6-8 

Medium reciprocity among farmers   = 9-11 

High reciprocity among farmers   = 12-15 
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3.9.2.3 Conflict 
 

In operationalizing conflict among farmers, five statements were used. Farmers’ perceptions 

were recorded on each statement as strongly agree, agree, undecided, disagree and strongly 

disagree. All the statements were positively worded, the scoring for strongly agree, agree, 

undecided, disagree and strongly disagree were given as 5, 4, 3, 2 and 1 respectively. For 

internal consistency, the standardized Cronbach's alpha produced 0.780 which was higher 

that the accepted value 0.70. So, all the statements were included for final analysis.  On the 

basis of scale score following three categories conflict among farmers were 

 

Frequently conflict presence   = 12-16 

Rarely conflict presence   = 17-21 

No conflict presence    = 22-25 

 

3.9.2.4 Mutual Trust 
 

Trust is the most widely used indicator in the measurement of social capital. Trust means to 

have belief or confidence in the honesty, goodness, skill, or security of a person or an 

organization. In sociology, trust is a relationship between actors. It involves the suspension of 

disbelief that one actor will have towards another actor or idea. It especially involves having 

one actor thinking that the other person or idea is benevolent, competent, good, or honest. 

Much work has been done on the notion of trust and its social implications. Misztal (2001) 

attempted to combine all notions of trust together. She suggested that there are three basic 

things that trust does in the lives of people: It makes social life predictable, it creates a sense 

of community, and it makes it easier for people to work together. Trust can be said to be the 

basis of all social institutions. It is also integral to the idea of social influence as it is easier to 

influence or persuade someone who is trusting. According to Luhman (1995), “The everyday 

social life which we have taken for granted is simply not possible without trust.” In the 

context of land consolidation there are two types of trust: trust in other farmers and trust in 

extension agents or the staff of the Agriculture Service Center because they are the ones who 

introduce land consolidation and other technological aspects to farmers. The first two items 

deal with trust levels among farmers and the last item deals with trust in extension agents. 
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Fukuyama (1995) defined trust as: “Trust is the expectation that arises within a community 

of regular, honest and cooperative behaviour, based on commonly shared norms, on the part 

of other members of that community. Those norms can be about deep ‘value’ questions like 

the nature of God or justice, but they also encompass secular norms like professional 

standards and codes of behaviour”. All discussion on social capital includes the notion of 

trust. Five statements were used to operationalize the dimension of mutual trust. Farmers 

were asked to record their perception on each statement as strongly agree, agree, undecided, 

disagree and strongly disagree. All the statements were positively worded, the scoring for 

strongly agree, agree, undecided, disagree and strongly disagree were given as 5, 4, 3, 2 and 

1 respectively. For internal consistency, the standardized Cronbach's alpha produced 0.857 

which was higher that the accepted value 0.70. So, all the statements were included for final 

analysis. The total score of all statements were calculated by adding up scores of all 

statements. On the basis of scale score following categories of mutual trust were made.  

 

Low level of mutual trust among farmers    = 12-18 

Medium level of mutual trust among farmers   = 19-25 

High level of mutual trust among farmers    = 26-35 

 

3.9.2.5 Trust in KP 

 

In operationalizing the trust in KP, the statement “do you think that farmers generally trust in 

KP working” was used and farmers were asked to record their perception as strongly agree, 

agree, undecided, disagree and strongly disagree. As the statement was positively worded, 

the scoring for strongly agree, agree, undecided, disagree and strongly disagree were given as 

5, 4, 3, 2 and 1 respectively. The farmers who reported strongly agree and agree were placed 

under the trust, whereas, undecided, disagree and strongly disagree as no trust.  

 

3.9.2.6 Trust in FO 

 

In operationalizing the trust in FO, the statement “do you think that farmers generally trust in 

FO working” was used and farmers were asked to record their perception as strongly agree, 
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agree, undecided, disagree and strongly disagree. As the statement was positively worded, 

the scoring for strongly agree, agree, undecided, disagree and strongly disagree were given as 

5, 4, 3, 2 and 1 respectively. The farmers who reported strongly agree and agree were placed 

under the trust, whereas, undecided, disagree and strongly disagree as no trust.  

 

3.9.2.7 Trust in PIDA Officials  

 

In operationalizing the trust in KP, the statement “do you think that farmers generally trust in 

PIDA officials regarding working with KP, FO & AWB” was used and farmers were asked 

to record their perception as strongly agree, agree, undecided, disagree and strongly disagree. 

As the statement was positively worded, the scoring for strongly agree, agree, undecided, 

disagree and strongly disagree were given as 5, 4, 3, 2 and 1 respectively. The farmers who 

reported strongly agree and agree were placed under the trust, whereas, undecided, disagree 

and strongly disagree as no trust.  

 

3.9.2.8 Participation in PIM Activities 

 

In operationalizing farmers participation in PIM activities five statements were used. Farmers 

were asked to record their perception on each statement as regularly, sometimes, rarely and 

never. The coding for regularly, sometimes, rarely and never was given as 4, 3, 2 and 1 

respectively. For internal consistency, the standardized Cronbach's alpha produced 0.76 

which was higher that the accepted value 0.70. So, all the statements were included for final 

analysis. The total score of all statements were calculated by adding up scores of all 

statements. The total score ranged 5 to 8 were placed under never participation in PIMs 

activities, 9 to 12 under rarely participation, 13-16 under some time participation and 17 to 

20 under regularly participation. On the basis of scale score following categories of 

participation in PIM activities made.  

Never    = 5-8 

Rarely   = 9-12 

Sometimes = 13-16  

Regularly = 17-20  
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Chapter-4 

 

RESULTS AND DISCUSSION 

 

Univariate analysis was carried out to describe the socioeconomic characteristics of the 

respondents. The simple description of various dimensions of PIM/IMT is also given. In the 

following part of this chapter, bivariate analysis was performed to see the relationship 

between socioeconomic characteristic and social capital with dependent variable 

(improvement in equitable water distribution). Chi-square test, Gamma test and Pearson 

correlation analysis was also carried out to examine the association between socioeconomic 

and social capital variables with improvement equitable water distribution. Finally, 

multivariate analysis was carried out to see the relative importance of each and every 

independent variable in explaining the improvement in equitable water distribution. 

 

Univariate Analysis 

 

4.1 Socioeconomic Characteristics of the Respondents  

 

Socioeconomic characteristics mean a complex of attributes that are interrelated but do not 

forms a single dimension (Kahl and Davis, 1955). These attributes like age, education and 

farm size play a significant role in performance of their usual activities relating to farming 

(Besterfield et al., 2004). These attributes are also termed as background variables that affect 

the dependent variable directly or indirectly. The socioeconomic characteristics used as 

background variables are briefly described here.  

   

4.1.1 Age of the Respondents 

 

The age of the respondents has a either positive or negative effect on the behaviour of the 

respondent (Siddique et al., 2003). The elder people are generally respected in the rural areas 

and their experiences are valued in any decision at village/community level. The age of the 
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respondents plays an important role in the adoption of improved technologies (Hussain et al., 

2002). The information collected about age was categorized into three groups (Up to 40 

years, 41-55 years and 56 years & above) for the purposes of analysis. The mean age of the 

farmers was 47.37 years with a standard deviation of 15.49 years (Table 4.1). The frequency 

distribution shows that young farmers up to 40 years were most present (37.7%), followed by 

32.9% aged between 41 and 55. The remaining 29.4% belonged to the third category of age 

i.e. 56 years and above.  

 

Table 4.1: Distribution of Respondents According to Age, Education and Social Status 

Socioeconomics Characteristics Frequency Percentage 

Age (Years)   

up to 40 181 37.7 

41-55 158 32.9 

56 and above 141 29.4 

Total 480 100.0 

                           Mean =47.37                    Standard Deviation=15.49 

Education  

Illiterate 145  30.2  

Up to Elementary (1 to 8)  148  30.8  

Up to Secondary  (9 to 10) 127  26.5  

Intermediate and above 60  12.5  

Total 480 100.0 

                           Mean =6.38                         Standard Deviation=4.67 

Social Status 

Simple farmers 376 78.3 

Status in village 104 21.7 

Total 480 100.0 
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4.1.2 Education of the Respondents 

 

Education implies exposure to printed matter and refers to the process of increasing 

knowledge and wisdom (Mirza, 1994). Gould and Kold (1965) defined education as a 

method of influencing human behaviour so that it fits into the prevailing method of social 

interaction and organization. Education plays a significant role in understanding social 

problems and new technology. The empirical literature indicated that education plays a 

significant role in the diffusion and adoption process of new technology/interventions (Khan, 

2000 and Hussain et al., 2002). The people with some formal education are expected to have 

favourable attitudes towards agricultural innovation as compared with illiterate persons 

(Khan, 2000). The present literacy rate in Pakistan is 56% i.e. 69% for males and 44% for 

females. The literacy rate in rural areas is 49%, while in urban areas it is 71 % (GOP, 2009). 

 

For analytical purposes, education levels were divided into four categories i.e. illiterate 

(having no formal education), up to elementary (having schooling 1 to 8 years), secondary 

(having schooling 9 to 10 years) and higher secondary & above (11 to 16 years education) 

level education. Overall, the education level in the study area was 6.38 years of regular 

schooling with standard deviation of 4.67 years (Table 4.1). The majority of the farmers 

(69.8 %) were literate, which is a good sign for the future. About 31% of the farmers were 

educated up-to elementary level (1-8 years of regular schooling). The remaining 26.5 and 

12.5% farmers had secondary and intermediate and above level education respectively. 

However, more than 30% of the farmers were illiterate and 30.8% of the farmers had up to 8 

years schooling reflecting that 61% farmers in a real sense were not having that level of 

wisdom of vision requires to under and relates issues.  

 

4.1.3 Social Status 

 

Social status is an important socioeconomic characteristic that can affect the decision making 

process. Status refers to a hierarchical system of social placement (Levenson, 1974). The 

higher the social power or status, the higher is the extent of adoption (Hasan and Ali, 1988). 

Power holders can prove to be effective by virtue of their social position in the society in 
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introducing new technologies among the masses (Lionberger, 1964). It is generally believed 

that the person with a sound social background has a significant effect on the 

village/community level decisions. For the present study, the farmers who had the status of 

village level political leader, office bearers of FO/KP or other NGO and “Lambardar” 

(headman of village) were considered to have social status in the village. The survey results 

revealed that about 22% of the farmers had social status in the village (Table 4.1). While 

majority of the respondents (78.3 %) was simple (ordinary) farmers, having no social status 

in the village. The results are consistent with those of Muhammad (1994).  

 

Table 4.2: Distribution of Respondents According to Family Type and Family Size 

Family Type/Size Frequency Percentage 

Family Size 

Small (up to 5 members) 85  17.7  

Medium (6 to 10 members) 263  54.8  

Large (more than 10 members) 132  27.5  

Total 480 100.0 

                             Mean =9.5                    Standard Deviation=5.65 

Family Type 

Joint 314 65.4 

Nuclear  166 34.6 

Total 480 100.0 

 

4.1.4 Family Size and Type 

 

Family is one of the major social institutions that can affect one’s status in the village. Pierce 

(1999) viewed the importance of the idea in social change as “one important source of 

change is the ideology of economic growth and technological development, as well as the 

ideology of family living pattern”. Family size plays an important role in agriculture as it 

formed the basis for the work force available for farming. For the purpose of data analysis 

farmers were divided in three categories i.e. small, medium and large family size groups. It is 

evident from the Table 4.2 that majority of the respondents (54.8 %) belonged to medium 



78 
 

family size having family members from 6 to 10 people followed by 27.5% farmers who had 

more than 10 people in the family. Overall, the mean family size in the study area was 9.5 

persons with a standard deviation of 5.65 persons. Similarly, family type (nuclear or joint) 

has some affect on the working pattern of the family. Generally, in joint families most of the 

working labour for agriculture comes from the family itself. Moreover, more than one source 

of income generally prevails in joint family system. The data presented in Table 4.2 reveal 

that majority of the respondents (65.4 %) was living in joint family system.  

 

4.1.5 Farm Size 

 

It is important to examine how the resources are managed and how these affect the decision 

regarding water management process. Farm size plays a significant role in the performance 

of the usual activities relating to farming (Besterfield et al., 2004). Farmers with large farm 

size are expected to adopt more rapidly technologies as compared with farmers having small 

size of land holding (Yasin et al., 2003). Jones (1967) reported positive relationship between 

farm size and adoption. The larger the farm size operated by the farmers, the higher the 

adoption level (Hussain, 1986). Keeping in view the importance of this factor, it is important 

to know the farm size composition in the study area. The data presented in Table 4.3 show 

that 42.5% of the respondents were marginal farmers having land holding up to 6.0 acres. 

The small farmers having land holding between 6.0 and 12.5 acres were 31.7% followed by 

17.9% who had medium size of land holding. The large operated farms were comparatively 

low in the study area. The overall analysis shows that average farm size was 11.07 acres with 

a standard deviation of 11.15 acres. The results are almost similar to those of Cheema et al. 

(1997), who reported that 82% of the farmers had land holdings up to 12.5 acres at Hakra-4 

distributary.  

 

4.1.6 Farm Location at Watercourse 

 

Farm location at watercourse is very important indicator of equitable and reliable water 

distribution. Table 4.3 reveals that 44% of the respondents’ farms were located at middle of 
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the watercourse. The remaining 33.3 and 22.7% farms were located at tail and head of the 

watercourse, respectively.  

 

Table 4.3: Distribution of Respondents According to Farm Size and Farm Location at 

Watercourse 

Farm Size/Farm Location Frequency Percentage 

Farm Size 

Marginal (up to 6 acres) 204 42.5 

Small (6.01 to 12.50 acres) 152 31.7 

Medium (12.51 to 25.00 acres) 86 17.9 

Large (more than 25 acres) above 38 7.9 

Total 480 100.0 

                             Mean =11.07                    Standard Deviation=11.15 

Farm location on watercourse  

Head 109 22.7 

Middle 211 44.0 

Tail 160 33.3 

Total 480 100.0 

 

4.2 Functioning of KP and FO 
 

The KP is formed at watercourse level for the implementation of PIMS activities as per 

Institutional Reforms. The main functions of KP defined in PIDA (Farmers Organization) 

Rules-2010 are as follows: 

 

 Mediate in disputes between Farmers for equitable distribution of the canal water; 

 Prevent the entry of cattle in the minor or the distributary; 

 Assist the Farmers Organization in the construction or maintenance of ponds for 

cattle through voluntary labour; 

 Support the Farmers Organization in maintaining the watercourse through voluntary 

labour; 
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 Undertake the development activity of the watercourse; 

 Report tampering of outlets to the Farmers Organization; 

 Provide assistance in the identification and prosecution of offenders under Section 70 

of the Canal and Drainage Act, 1873 (VIII of 1873); 

 Assist in the process of assessment of water rates, charges, distribution of bills and 

disposal of objections to the said assessment; 

 Assist the Farmers Organization in the process of remission of water rates; 

 Report shortage of supply in the outlet; 

 Provide timely information about rotational running of channels to the Farmers; 

 Persuade the Farmers and other users of the canal water to make timely payment of 

the water charges etc; 

 Protect the water course, its land and right of way along its route; 

 Exercise powers and perform such other functions as are necessary and proper for the 

performance of the above functions; 

 

The FO is formed at distributary level for implementation of PIDA laws and ensuring 

equitable and reliable water distribution among farmers. The main functions of FOs defined 

in PIDA (Farmers Organization) Rules-2010 are as follows; 

 

 To manage, operate, and maintain the distributary, minor together with infra-structure 

including hydraulic structures according to the approved design; 

 To obtain authorized irrigation water supplies, as per availability from the main or 

branch canal at the head regulator of the distributary; 

 To supply the irrigation water equitably and efficiently to the Farmers and other canal 

water users within its area; 

 To protect the environment within its area including the water quality of the channels; 

 To assess the water charges and other irrigation related charges to be collected from 

the canal water users; 

 To collect the water charges, fees, rates and other dues from the persons liable to pay 

them; 
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 To deposit the collected amount of water charges etc. with the Authority after 

retaining its share in the collected amount, as agreed with the Authority; 

 To levy and collect charges for additional services rendered by the Farmers 

Organization; 

 To collect surcharge from the canal water users in case of default in payment of their 

dues; 

 To settle disputes among the Farmers of the area including disputes mentioned in 

section 68 of the Canal and Drainage Act, 1873 (VIII of 1873) or other water users in 

accordance with these rules and regulations; 

 To exercise powers and to perform such other functions as are necessary and proper 

for the performance of the above functions; 

 To levy and collect special water charges (tawan) leviable under sections 33, 34 and 

Drainage Charges under the sections 59 and 59-A of Canal and Drainage Act, 1873 ( 

VIII of 1873) and send report to the Area Water Board on regular periodical basis as 

per instructions of the Authority. 

 

4.2.1 Selection of KP Office Bearers 
 

The Senior Election Officer/Election Officer nominated by the Chief Executive, AWB or as 

the case may be the Superintending Engineer of the circle holds the KP election. Before 

election, he displays final list of eligible voters in his office/public place and also send the 

same list to “Lambardar” of the village for informing farmers through announcement and 

display before holding the election. The selection of Chairman and other 4 executive 

members is conducted in the farmer meeting called for on fixed date, time and public place. 

The selection of office bearers is very important for smooth functioning of KPs. As per PIDA 

ordinance, selection of office bearers might be under taken with the full participation of share 

holders at water course with majority voting. The survey results reveal that majority of the 

farmers (78.5%) reported that selection of KP office bearers was undertaken by mutual 

selection (Table 4.4). The elders of the village proposed some names as chairman and 

executive body and asked for any objection on their nominations. The farmers reported that 

in the majority of cases no objections were raised on the proposals and office bearers 
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selection was done by mutual understanding. However, in some cases, show of hands process 

was under taken for the selection of office bearers. About 7% of the farmers did not record 

their response on the selection criteria. It was noted that in majority cases, chairman of KP 

were “Lambardars” or village level political leaders. This implies that the KP functioning 

were dominated by the existing social setup of the local villages.    

 

Table 4.4: Distribution of Respondents According to Selection Criteria for KP Office 

Bearers   

Selection Criteria  Frequency Percentage 

Mutual selection 377 78.5 

Show of hands 71 14.8 

No response 32 6.7 

Total 480 100.0 

 

4.2.2 Holding of KP Meetings 

 

Under institutional reforms in the irrigation sector, it was mandatory for all KPs to hold 

meetings at regular intervals. For KP it was necessary to hold at least one meeting in each 

season with full participation of all share holders of watercourse. However, the executive 

body and chairman frequently gathered on any issue raised by any member like water theft, 

violation of water turn etc. The data presented in Table 4.5 reveal that the majority of the 

respondents (60.6%) reported holding of meetings at regular intervals. Whereas 27.3% 

reported that KP meetings were held without regular intervals  and the remaining 12.1% 

respondents did not record their views regarding KP meetings. However, in the case of 

notification/information about the KP meetings, the majority of the respondents (70.6%) 

reported that the meeting schedule was informed by the office bearers through announcement 

in loudspeakers in the mosques or visit of the watchman. About 17% of the respondents 

reported that they were not informed about the meetings regularly. The remaining 12.5% of 

the respondents did not answer the question.   
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Table 4.5: Distribution of Respondents According to Holding of KP Meetings   

Activities/Items Frequency Percentage 

Holding of KP Meeting on Regular Interval 

Yes 291 60.6 

No 131 27.3 

No response 58 12.1 

Total 480 100.0 

Notification About KP Meetings 

Yes 339 70.6 

No 81 16.9 

No response 60 12.5 

Total 480 100.0 

 

Table 4.6: Distribution of Respondents According to Functioning of KP   

Activities/Items Frequency Percentage 

Documentation of KP Meeting Decisions 

Yes 72 15.0 

No 344 71.7 

No response 64 13.3 

Total 480 100.0 

Maintenance of KP Attendance Record 

Yes 77 16.0 

No 339 70.6 

No response 64 13.3 

Total 480 100.0 

Maintenance of KP Financial Record 

Yes 67 14.0 

No 348 72.5 

No response 65 13.5 

Total 480 100.0 
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4.2.3 Working of KP 
 

The documentation of decision is very important for its implementation and follow up in the 

near future regarding progress on implementation of the decision. The respondents’ 

perceptions regarding documentation of KP meeting decisions were recorded. The data 

presented in Table 4.6 reveal that only 15% of the KP members reported that decisions of the 

meeting were recorded in the form of minutes of the meetings. Similarly, attendance of the 

members attending meetings was rarely recorded and only 16% reported that attendance of 

the members participating in meeting is recorded. Similar is the case for management of 

financial record management as only 14% reported maintenance of financial record. 

According to the respondents mostly meetings were held to decide the desilting of 

watercourses for smooth flow of irrigation water and strengthening of banks.  

 

4.2.4 Decision Making Process at KP Level  

 

Decision making process is the key to judge the participation of members in the decisions 

taken for the betterment of the irrigation system at grass root levels. The farmers’ response 

was recorded on the three possible options of decision making process (Table 4.7). On the 

first option “leader decide and inform the group members” only 9.4% farmers stated that 

mostly leaders decide and announce it among the members. In case of 2nd option “leader ask 

for members’ thinking and then decide”, 41.0% of the respondents reported that leader 

mostly take decision after listening the members’ thinking.  Farmers’ perceptions were also 

taken on the third option “Group members hold a discussion and decide together” of decision 

making. The results reveal that the majority of respondents (66.0%) reported that mostly 

decisions were taken in KP meeting after full discussion on the matter. The above results 

indicate that mostly KP decisions were taken in consultation with the members. So, the KP 

members were ready to implement the decisions undertaken in letter and spirit.  
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Table 4.7: Distribution of Respondents According to Decision Taken in KP 

Decision Frequency Percentage 

Leader Decide and Inform other Group Members 

Never 347 72.3 

Rarely 27 5.6 

Mostly 45 9.4 

No response 61 12.7 

Total 480 100.0 

Leader Got Members Input Before Decision 

Never 118 24.6 

Rarely 103 21.5 

Mostly 197 41.0 

No response 62 12.9 

Total 480 100.0 

Decision is Taken Mutually  

Never 59 12.3 

Rarely 42 8.8 

Mostly 317 66.0 

No response 62 12.9 

Total 480 100.0 

 

 

4.2.5 Selection of FO Office Bearers  

 

Election of FO office bearers is conducted by the Senior Election Officers or Election 

Officers, appointed by the Chief Executive AWB/ Superintending Engineer of the circle for 

election of the Management Committee of FO. The Management Committee comprising 

President, Vice-President, Secretary, Treasurer, two executive members each from tail and 

middle reaches of the distributary and one executive member from the head reaches of the 

distributary. The Chairmen of all KPs located on the distributary are members of the FO by 

the PIDA ordinance 1997. As per PIDA ordinance, selection of office bearers might be 



86 
 

undertaken with full participation of general body of the FO with majority voting. As per 

PIDA Ordinance, the senior election officer notifies the detailed election schedule for the 

election of the Management Committee of the said FO along with preliminary voters list 

comprising the members of the General Body. 

 

The respondents’ response in selection of office bearers of FO was low because a majority of 

them did not participate in the meetings as they were not members of FO (Table 4.8). 

Rrespondents who participated in FO office bearers’ selection, reported that mostly mutual 

selection was performed. A show of hands or secrete voting was rarely under-taken for 

selecting the FO office bearers. The situation of mutual selection was dominated by the local 

political system. So, mostly selection was done with common understanding.  

 

Table 4.8: Distribution of Respondents According to FO Office Bearers Selection 

 

4.2.6 Holding of FO Meetings 

 

Under the PIDA Act, it is mandatory for all FOs to hold meetings at regular intervals to 

discuss/review the working of FO and formation of decisions for the smooth functioning of 

FO business. As not all the respondents interviewed during survey were members of FOs, so 

Activities/Items Frequency Percentage 

Selection Criteria  

Secrete belting 19 4.0 

Mutual selection 96 20.0 

Show of hands 25 5.2 

No response 340 70.8 

Total 480 100.0 

Holding of FO Meeting on Regular Interval 

Yes 102 21.3 

No 27 5.6 

No response 351 73.1 

Total 480 100.0 
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responses concerning FO activities were necessarily limited (Table 4.8). Farmers who 

recorded a response on the functioning of FO reported that meetings were held regularly on a 

monthly basis on a specific day (e.g., the first Monday of every month). Overall, 21.3% of 

the respondents reported that FOs meetings were held at regular intervals.  

 

Table 4.9: Distribution of Respondents According to Functioning of FO  

 

 
 

Activities/Items Frequency Percentage 

Notification of FO Meeting 

Yes 98 20.4 

No 31 6.5 

No response 351 73.1 

Total 480 100.0 

Documentation of FO Meeting Decisions 

Yes 66 13.8 

No 60 12.5 

No response 354 73.8 

Total 480 100.0 

Maintenance of FO Attendance Record 

Yes 74 15.4 

No 52 10.8 

No response 354 73.8 

Total 480 100.0 

Maintenance of FO Financial Record 

Yes 62 12.9 

No 64 13.3 

No response 354 73.8 

Total 480 100.0 
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4.2.7 Working of FOs 

  

The working process of FOs was generally good in the area. In the majority of cases the 

information about meetings to the members of FOs was given either through telephonic 

discussion or mail. Mostly meetings were held with the pre-determined schedule; however 

emergency meetings could be called by the members with majority to discuss any issue 

raised by the members. The minutes of the meeting were regularly recorded to follow the 

decisions taken in the meetings. The attendance of the members was regularly taken to 

ensure the participation of all KPs’ chairmen. According to the office bearers, if any member 

missed two meetings in regular series, a warning was issued to them for active participation; 

if he fails to participate in a third then his membership stands cancelled. Similarly, the 

financial records of FO was maintained in a reasonable way by the staff recruited for the 

office work. Every FO has its own office and staff for working.     

 

4.3 Impacts of PIM Activities 

 

4.3.1 Change in Cropped Area  

 

The data presented in Table 4.10 show that wheat was the major crop in the rabi season by 

occupying more than 54.0% area of the farm area. The area under wheat before PIMs 

activities was 49.88% of the total farm area. The results further reveal that area under wheat 

has increased more than 4.0%. Sugarcane and Barseem were the other important crops in the 

area. The data presented in Table 4.10 further show that the fallow area had decreased from 

16.07 to 11.09%, indicating that cropped area had increased about 5.0% in rabi season. In 

kharif season, sugarcane followed by cotton, kharif fodder, maize and rice were the important 

crops. The results further show that the percent area under these crops after PIM/IMT 

activities had increased. However, the intensity of increase was low keeping in view the 

fallow area. The data also reflect that the fallow area under kharif had decreased from 28.68 

to 23.25%, indicating 5.42% increase in cropped area. A vast majority of the farmers (82.1%) 

reported increase in canal water availability due to PIM activities as the main reason for 
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increase in cropped area. Increase in farm size was the other reason for increase in cropped 

area as reported by the remaining 17.9% respondents. 

 

Table 4.10: Change in Cropping Pattern after PIM Activities 

Crops Current Before PIM Change in Area 

Rabi Season 

Wheat 54.02 49.88 4.14 

Rabi Sugarcane 17.80 18.23 -0.43 

Barseem 12.69 11.78 0.91 

Sunflower 0.04 0.00 0.04 

Rabi Vegetables 2.70 2.36 0.34 

Rabi Others 1.66 1.68 -0.02 

Fallow 11.09 16.07 -4.98 

Kharif Season 

Rice 8.81 8.30 0.51 

Maize 9.43 8.67 0.77 

Kkarif Sugarcane 22.94 21.50 1.44 

Kharif Fodder 15.05 14.21 0.84 

Cotton 17.07 15.79 1.29 

Kharif Vegetables 1.60 1.14 0.46 

Kharif Other 1.84 1.72 0.12 

Fallow 23.25 28.68 -5.42 

 

The results are in accordance with those of Raju (2001) who reported a 10-15% increase in 

the irrigated area due to PIM implementation. Similarly, Latif and Pomee (2003) reported a 

6-7 increase in irrigated area in Hakra-4 distributary due to FO system management under 

irrigation management transfer. Restrepo et al. (2007) also reported an increase in irrigated 

area in 25 case studies of IMT out of total 39 case studies. Medueno (2006) while studying 

impact of Agrarian Reform Infrastructure Support Project-I (ARISP-I) reported increase in 

irrigated area from 6418.0 hectares to 14441.0 hectares (125%) after implementing PIM 

activities. Baig et al. (2009) reported 4.0% increase in the cropping intensity as a result of 
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irrigation management transfer under PIMs model at LCC (East) command area. Jehangir et 

al. (2004) also reported about 6.0% increase in cropped area at Hakra-4R distributary after 

functioning of FO.  

 

4.3.2 Control of Water Theft 
 

Water theft was the major problem in the area before the implementation of institutional 

reforms through PIM system. Different steps were taken by the FO in consultation with KPs 

to control this evil. These steps included recalibration of outlets, repair of “nakkas”, 

registration of water theft cases, registration of FIR against theft and imposing fines on theft. 

The perceptions of farmers were recorded during survey on these steps.  

 

4.3.2.1 Recalibration of Outlets 

 

FOs initiated the recalibration of outlets according to design discharge. The majority of the 

farmers (56.0%) informed that after management transfer to FOs, the outlets were 

recalibrated to have fair and equal flow of water in each watercourse (Table 4.11). However, 

43.5% of the farmers were still not satisfied with the recalibration work due to political 

involvement in the process. These results imply that there was need to recalibrate the outlet 

for equity in water distribution. The results are in line with those of Akhtar and Cepiku 

(2013) who found that 43.0% farmers reported recalibration of outlets done for equity in 

water distribution. The results support the findings of Latif and Pomee (2003), who reported 

on the eradication of illegal means to increase the outlet discharge. Akhtar and Bhatti (2006) 

found that 42.0% of the farmers reported less tampering of outlets after FOs establishment.  

 

4.3.2.2 Repair of Water Diversion Structures 
 

The repair of main and minor water diversion structures locally called “nakkas” was need of 

the day. The majority of the farmers (65.8%) reported repair of main and minor “nakkas” for 

control of water theft in the area. The remaining farmers reported that “nakkas” were not 
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repaired by the FO/KP for control of water losses/theft at the watercourse level. The results 

support the findings of Akhtar and Cepiku (2013). Akhtar and Bhatti (2006) found that 

20.0% of farmers reported repair of “nakka” for improvement in equal water distribution at 

Hakra-4 distributary. 

 

4.3.2.3 Registration of Water Theft Cases 

 

The registration of water theft cases in FO office, police station and the imposition of fines 

were the other activities undertaken for control of water theft. The data presented in Table 

4.11 reveal that the majority of the farmers (70.4%) reported that water theft cases were not 

registered in FO office level officially. Mostly, KP members tried their best to solve the cases 

at lower level with issuing verbal warning in the KP meetings. If, the petitioner did not agree 

with the decision, then cases were forwarded to FO for registration and decision. However, in 

case registration of FIR against guilty members in the police station, only 20.4% reported 

that FIR was launched on the act of water theft. A vast majority of the respondents (80.6%) 

reported that fine was not imposed on the accused party against water theft. The farmers who 

reported that fine was imposed on the accused persons at the act of water theft were only 

19.0%.  Akhtar and Bhatti (2006) found that only 14.0% of farmers reported that fines were 

imposed for the offense of water theft. The results imply that there is need to take more strict 

decisions for control of water theft and ensure equal distribution of water among all the share 

holders as per specified procedure. The results are in accordance with those of Memon 

(2006) who reported improvement in water theft control by closing 48 illegal direct outlets 

after implementation of management transfer to the FOs. Similarly Jehangir et al. (2004) 

reported less water theft at Hakra-4R distributary after management transfer to FOs. Akhtar 

and Cepiku (2013) in their study found that the majority of the farmers (65%) reported either 

decline or control of water theft cases.  
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Table 4.11:  Distribution of Farmers According to Their Perceptions about Water Theft 

Control  

 

 

Activities/Items Frequency Percentage 

Recalibration of Outlets 

Yes 269 56.0 

No 209 43.5 

No response 2 0.5 

Total 480 100.0 

Repair of Nakkas 

Yes 316 65.8 

No 162 33.8 

No response 2 0.4 

Total 480 100.0 

Registration of Water Theft Cases 

Yes 141 29.4 

No 338 70.4 

No response 1 0.2 

Total 480 100.0 

Registration of FIR Against Water Theft 

Yes 98 20.4 

No 381 79.4 

No response 1 0.2 

Total 480 100.0 

Fine Against Guilty Members 

Yes 91 19.0 

No 387 80.6 

No response 2 0.4 

Total 480 100.0 
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4.3.3 Satisfaction about KP and FOs Decisions on Water Theft 

 

Due to the water scarcity situation in Punjab, irrigation water theft has been a chronic problem 

and resulted in inefficient water distribution and conflict among farmers. After management 

transfer to farmers, reduction in water theft was expected. The perceptions of farmers were also 

taken on the satisfaction level about KP and FO’s decision to control water theft evil. The 

data presented in Table 4.12 reveal that half of the respondents (50.0%) were satisfied to a 

great extent with KP on the reporting of water theft cases to FO if not solved at KP level. 

Another 13.5% respondents were also satisfied with KP working but to some extent. The 

results pointed out that still 21.0% respondent were not satisfied with the KP in reporting 

water theft cases to FO for proper decision.  

 

Table 4.12:  Distribution of Respondents According to Their Satisfaction about KP and 

FO Role in Controlling Water Theft 

 

As far as farmers’ satisfaction with FO’s working regarding control of water theft is 

concerned, 42.7% of the farmers were satisfied to a great extent. Moreover, a good 

percentage (13.3%) was also satisfied with the measures taken by FO to control water theft 

Activities/Items Frequency Percentage 

Satisfaction about KP in Reporting of Water Theft Cases to FO 

Not at all 101 21.0 

To some extent 65 13.5 

To great extent 240 50.0 

No response 74 15.4 

Total 480 100.0 

Satisfaction about FO Measures Taken for Controlling Water Theft  

Not at all 101 21.0 

To some extent 64 13.3 

To great extent 205 42.7 

No response 110 22.9 

Total 480 100.0 
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cases but their level of satisfaction was to some extent. Overall, 22.9% farmers did not 

respond to the measures taken by FO to control water theft. However, 21.0% of the farmers 

were still not satisfied with measures taken by FO. This situation implies that there is need to 

put more efforts by the FO to control water theft evil in the area. The results are in 

accordance with study conducted by Raza (2008) in which he reported that 43.0% of the 

farmers reported water theft controlled after IMT. Akhtar and Cepiku (2013) found that after 

IMT 63.0% of farmers were satisfied with present water due share received.  

 

4.3.4 Satisfaction about Water Turn at Watercourse 
 

Water turn locally called “warabandi” was a major issue before institutional reforms in rural 

area. Under PIDA Act, full authority was given to FO for issue water turn and make 

adjustments in it according to the needs of the day. The farmers’ perceptions were taken 

regarding their satisfaction level of the farmers about water turn. A large majority of the 

respondents (76.7%) was satisfied to a great extent with current water turn issued by FO 

(Table 4.13). Another 10.2% were satisfied with the water turn but intensity of satisfaction 

was to some extent. The percentage of farmers who were not satisfied with current water turn 

was only 8.3%.  The results are in line with findings of Akhtar and Cepiku (2013) who 

reported that 96.0% of the farmers were satisfied with the water turn after IMT at Hakra-4 

distributary.    

 

Table 4.13:  Distribution of Respondents According to Their Satisfaction about Water 

Turn at Watercourse  

 

Responses Frequency Percentage 

Not at all 40 8.3 

To some extent 49 10.2 

To great extent 368 76.7 

No response 23 4.8 

Total 480 100.0 
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4.3.5 Water Charges Collection 

 

Before the implementation of institutional reforms, water charges locally known as “abiana” 

were collected by the Punjab Irrigation Department (PID) from the farmers on account of 

irrigation water supplied to the farmers. Actually this is not tax but only services charges 

collected after crop maturing. The World Bank (1994) reported that in Pakistan “abiana” 

collection was only 44.4% and the system was not financially sustained.  Baig et al., 2008 

reported that water charges collection has improved from 41.6% to 61.8% at LCC (East) as 

result of management transfer to farmers.  

 

The financial sustainability of the irrigation system and O&M activities could only be 

achieved by improving water charges collection which is one of the major sources of finance. 

The data presented in Table 4.14 reveal that water charges collection before PIMs model was 

46.83% at LCC (East), which had increased up to 72.11% in the first tenure of FOs. 

However, after completion of first tenure of FO (3 years), FO was handed over to 

administrators till the completion of FOs election for the 2nd tenure. Under the administrative 

setup, water charges collection decreased from 72.11% to 56.82% in the period of two years 

(January, 2099 to February 14, 2011). After completion of election, FOs were again handed 

over to elected body of FO. Within period of two years, the water charges collection 

increased from 56.82% to 72.39%. These results imply that after management transfer to 

farmers the performance regarding water charges collection increases tremendously 

indicating continuity in the system. These results are in accordance with those of Haq (1998). 

Akhtar and Bhatti (2006) who reported 15.0% increase in water charges collection after IMT 

implementation at Hakra-4 distributary. The results of the study are in line with the studies 

conducted by Yercan et al. (2003) and Awosola et al. (2005) in which they concluded that 

water charges collection rate increased after management transfer. Selmin (1999) found that 

the water fee collection rate has increased from 44% in 1993 to 80% in 1997 after transfer of 

system to WUOs under PIM.  
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Table 4.14: Comparison of Water Charges Collection  

Crop Years Abiana Assessed  
(Rs. Million) 

Abiana Collected  
(Rs. Million) 

% Collection 

Pre-Reforms Controlled by PID 

Kharif 2002 135.04 57.98 42.94 

Rabi-2002-03 71.96 38.40 53.36 

Kharif 2003 153.18 50.70 33.09 

Rabi-2003-04 80.59 46.25 57.38 

Kharif 2004 159.97 87.99 55.00 

Average 120.15 56.26 46.83 

Post-Reforms 1st Tenure of FOs 

Rabi 2004-05 48.41 42.38 87.54 

Kharif 2005 118.94 93.14 78.31 

Rabi 2005-06 64.57 48.65 75.34 

Kharif 2006 117.90 80.10 67.94 

Rabi 2006-07 65.22 51.77 79.38 

Kharif 2007 114.64 73.18 63.83 

Rabi 2007-08 61.71 37.21 60.30 

Average 84.48 60.92 72.11 

Post-Reforms Administrative Tenure 

Kharif 2008 114.16 68.87 60.33 

Rabi 2008-09 58.03 36.72 63.28 

Kharif 2009 106.86 55.03 51.50 

Rabi 2009-10 58.28 31.05 53.28 

Average 84.33 47.92 56.82 

Post-Reforms  2nd Tenure of FO 

Kharif 2010 104.55 78.04 74.64 

Rabi 2010-11 60.96 49.43 81.09 

Kharif 2011 113.54 86.54 76.22 

Rabi 2011-12 63.38 48.23 76.10 

Kharif 2013 114.41 68.46 59.84 

Average 91.37 66.14 72.39 
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4.4 Interface between KP, FOs and Official Machinery in Resolving the Conflicts 

among Farmers  

 

4.4.1 Farmers’ Perceptions about FO Response to KP Information 

 

Most of the conflicts among farmers occurred on the issues of water theft, less water 

availability and participation in maintenance of watercourse and distributary. Functioning of 

FO was judged on the basis of responses of the farmers to the information passed by the KP. 

The survey results (Table 4.15) reveal that about half of the farmers (51.3%) reported that FO 

response was positive on the information passed by KP for less water availability in 

distributary and watercourse. The farmers who reported that FO office bearers take less water 

availability as a routine matter as per behaviour of irrigation department was 12.7%. Another 

18.8% farmers reported that FO office bearers show avoiding behaviour on the information 

of less water availability. These results imply that there is need to make all FOs fully 

functional/ operational in taking appropriate decisions as per PIDA Act for making 

betterment in fair water distribution at head, middle and tail reaches. The farmers’ responses 

were also taken to see the FO’s response to information on water theft communicated by the 

KP. About 42% of the farmers reported that FO responded positively on the information of 

water theft and tried to eliminate such kind of incidences. However, the percentage who 

reported positive attitude of FO was comparatively low as compared to less water availability 

information. About 30% of the farmers reported that FO takes water theft information either 

as a routine matter or showed avoiding behaviour. A fair percentage (28.8%) even did not 

respond on the matter. These results imply that more efforts are required by the PIDA 

officials for making office bearers of all FOs vigilant in taking appropriate decision as per 

PIDA Act to have reliable and equitable water distribution at head, middle and tail.        
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Table 4.15: Distribution of Respondents According to FO Response to KP 

Information   

 

 

4.4.2 Difference among Farmers on the Basis of Personnel Characteristics and Social 

Institutions 

 

The responses were recorded during field visits regarding any division of farmers in groups 

on the basis of difference in education, land holding, social status, political affiliation and 

religious affiliation in the area. The results show that a vast majority of the farmers (86.7%) 

showed no division of farmers in groups on the basis of education (Table 4.16). However, 

12.1% reported that there was division of farmers in the area on the basis of difference in 

education level. In case of division of farmers on the basis of land holding, about 85% of the 

farmers reported no division of farmers in groups. However, 12.9% reported division of 

farmers in groups because of difference in land holding with somewhat intensity. Similar was 

the case with difference on social status. However, in case of political affiliation, the 

difference among farmers was reported by the 32.3% i.e. comparatively higher as compared 

to other categories. The difference among farmers on the basis of religious affiliation was 

reported by only 10.0% to some extent that was lowest among all categories.        

Activities/Items Frequency Percentage 

FO Response on Less Water Availability 

Respond positively 246 51.3 

Take as routine matter 61 12.7 

Avoiding involvement 90 18.8 

No response 83 17.3 

Total 480 100.0 

FO Response on Water Theft 

Respond positively 200 41.7 

Take as routine matter 57 11.9 

Avoiding involvement 85 17.7 

No response 138 28.8 

Total 480 100.0 
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Table 4.16: Distribution of Respondents According to Their Division in Groups   

 

 

 

Activities/Items Frequency Percentage 

Difference in Education 

Very much 6 1.3 

Some what 58 12.1 

Not at all 416 86.7 

Total 480 100.0 

Difference in Land Holding 

Very much 12 2.5 

Some what 62 12.9 

Not at all 406 84.6 

Total 480 100.0 

Difference in Social Status 

Very much 11 2.3 

Some what 57 11.9 

Not at all 412 85.8 

Total 480 100.0 

Difference in Political Party Affiliation 

Very much 31 6.5 

Some what 155 32.3 

Not at all 294 61.3 

Total 480 100.0 

Difference in Religious Beliefs 

Very much 6 1.3 

Some what 48 10.0 

Not at all 426 88.8 

Total 480 100.0 
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4.4.3 Social Problems Caused by Social Differences  
 

Social differences often lead to conflict among community members. The farmers' view- 

points were also taken on any problems that emerged as result of personal characteristics and 

social institutions. A low percentage (6.0%) of the farmers reported that difference among 

farmers on the basis of personal characteristics (education, land holding and social status) 

and social institutions (political and religious) created some problems in the village among 

these farmers (Table 4.17). The remaining farmers either responded in the negative or gave 

no response. Responses regarding solution of these problems were taken from those farmers 

who reported problem occurrence. Mostly these problems were solved with mutual 

understanding among farmers or KP members/neighbours intervened to solve these problems 

peacefully.   

 

Table 4.17: Distribution of Respondents According to Problem Occurrence   

 

4.4.4 Participation of Farmers in KP Activities 

 

The data presented in Table 4.18 reveal that 45.4% of the farmers reported that they regularly 

participated in the KP meetings followed by 17.7% of the farmers reported participation in 

PIMs activities with intensity of some times. The percentage of farmers who reported that 

Activities/Items Frequency Percentage 

Problem Occurrence due to Farmer Division  

Yes 29 6.0 

No 334 69.6 

No response 117 24.4 

Total 480 100.0 

Solution of Problems 

Farmers work out themselves 25 86.0 

Neighbours intervene  19 66.0 

KP & FO mediate to solve problems 7 24.0 

Religious leaders mediate 1 3.0 
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they never participated in KP meetings was 31.0%. Overall, the majority of the farmers 

(53.1%) reported that they participated in the selection of KP office bearers as compared to 

46.5% who reported no participation in selection of office bearers. These results clearly 

indicate lack of interest of farmers in the KP activities.  

 

Table 4.18: Distribution of Respondents According to Participation in KP Network  

 

 

4.3.9 Information Provided by KP to the Farmers 

 

The KP office bearers were considered to help ordinary farmers in daily routine activities 

related to agriculture. According to PIDA officials, FO and KP were informed about the new 

technologies related to agriculture and other activities related to agriculture. The survey 

results reveal that about 33% of the farmers reported that they were provided information 

about the new crop varieties by the KPs, indicating large gap in the dissemination of 

information regarding new crop varieties (Table 4.19). In case of improved water 

management practices, 30.0% of the respondents reported that they were briefed in the KP 

meetings about the new technologies especially laser levelling. The information about IPM 

Activities/Items Frequency Percentage 

Participation in KP Meetings 

Never 149 31.0 

Rarely 27 5.6 

Some times 85 17.7 

Regularly 218 45.4 

No response 1 0.2 

Total 480 100.0 

Participation in Selection of Office Bearers 

No 223 46.5 

Yes 255 53.1 

No response 2 0.4 

Total 480 100.0 
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(integrated pest management) techniques was also provided to the KP members in the 

meetings. However, only 23.5% of farmers reported that they received information about 

IPM technology to control the insect/pest and disease attack. Marketing of agricultural 

outputs is the major issue which leads to major losses for the farming community. In the KP 

meetings, the current prices information about input and output was also provided to the 

farmers for having good returns from farming. The percentage of farmers who received 

information about input and output pricing was quite low. Agricultural credit is very 

important for timely availability of critical inputs with reasonable prices. Government has 

taken few steps for easy access of farmers to credit. In KP meetings, the knowledge of 

farmers about agricultural credit was also updated.    

 

Table 4.19:  Distribution of Farmers According to Information Provided by KP about 

Different Agricultural Aspects 

 

 

4.5 Social Capital Variables 

 

4.5.1 Conflict among Farmers 

 

For the success of any system or program, the cohesion and integration of the members is 

extremely important. The presence of conflict among farmers can adversely affect the 

working of KP and FO for better management of irrigation system at grass roots level. The 

opinions of the respondents have been measured on a five-point likert scale that is strongly 

agree, agree, undecided, dis-agree and strongly dis-agree. Most of the farmers (41.7%) said 

Agricultural Aspects Frequency Percentage 

New crop varieties 157 32.7 

Improved water management practices 144 30.0 

IPM techniques for insect/pest control 113 23.5 

Agricultural credit 93 19.4 

Price & quality inputs 119 24.8 

Output price 109 22.7 
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that farmers of the area were generally peaceful followed by 37.3% who strongly supported 

the statement “farmers of the village are generally peaceful” (Table 4.20). Moreover, 61.7 

and 30.6% of the respondents were agreed and strongly agreed with the statement “There is 

less conflict in this village compared with other villages” showing harmony among members. 

The dispute on water turn reduced after PIMs activities as majority favoured the statement 

“farmers generally help each other in case of dispute on water turn”. Akhtar and Bhatti 

(2006) reported decline in conflict among farmers on water turn after management transfer to 

FO at Hakra-4 distributary.  The mean values of conflict statements show that statement 

“Farmers generally help each other in case of dispute on water turn” with mean value of 4.5 

was the most important statement representing conflict idea. The statement “After PIM level 

of conflict among farmers decreased” with mean value 4.3 and “There is less conflict in the 

village compared with other villages” with mean value 4.2 were second and third important 

statements respectively representing the idea of conflict. Bandyopadhyay et al. (2007) 

pointed out that conflict resolution has resulted in increase in timeliness of water delivery and 

ultimately increase in farm yields. Naik and Karlo (1998) reported that more equitable water 

distributions lead to reduction in conflicts. 

 

Table 4.20:  Percentage Distribution of Respondents Along With Mean and Standard 

Deviation Regarding Conflict among Farmers  

Conflict 
SDA  DA UD AG SAG Mean Std. 

Dev. % % % % % 
Farmers of the village 
are generally peaceful 

0.8 9.8 10.4 41.7 37.3 4.1 1.0 

There is less conflict in 
the village compared 
with other villages  

 -- 1.0 6.7 61.7 30.6 4.2 0.6 

Relationship among 
farmers is generally 
harmonious 

 -- 3.1 20.8 36.9 39.2 4.1 0.8 

Farmers generally help 
each other in case of 
dispute on water turn 

 -- 3.75 1.67 37.29 57.29 4.5 0.71 

After PIM level of 
conflict among farmers 
decreased 

 -- 2.92 4.17 53.13 39.79 4.3 0.68 

SDA=Strongly disagree, DA=Disagree, UD=Undecided, AG=Agree, SAG= Strongly agree 



104 
 

4.5.2 Reciprocity among Farmers 
 

Reciprocity is very important for solidarity and integration among the members of any 

society. The majority of the farmers were agreed and strongly agreed with the statement “The 

farmers provide services for the benefit of others with expectation of the same from others 

when they needed” showing good a level of reciprocity among farmers in the area. The 

majority of the farmers (61.7%) were agreed with the statement “farmers of the village care 

for each other interest” (Table 4.21). Another 30.6% farmers were strongly agreed with this 

statement. About 40% of the farmers were strongly agreed with the statement “If you act for 

betterment for others, they will also watch your interest”. Another 36.9 percent of the farmers 

were agreed with this statement. The mean values of reciprocity statements reveal that 

statement “Farmers of the village care for each other interest” with mean value of 4.2 was the 

most important statement representing reciprocity idea. The first and second statements got 

equal weight on mean value (4.1) in representing reciprocity idea/dimension. Reciprocity 

among farmers was positively related with institutional performance (Jacobi and Monteiro, 

2006). Padmaja et al. (2006) found that expectations of reciprocity among farmers were 

instrumental in high adoption of groundnut production technology.   

 

Table 4.21:  Percentage Distribution of Respondents Along with Mean and Standard 

Deviation Regarding Reciprocity among Farmers  

Reciprocity 
SDA DA UD AG SAG Mean Std. Dev.
% % % % % 

The farmers provide 
services for benefit of 
others with expectation of 
the same from other when 
they needed 

0.8 9.8 10.4 41.7 37.3 4.1 1.0 

The farmers of the village 
care for each others’ 
interest 

 -- 1.0 6.7 61.7 30.6 4.2 0.6 

If you act for betterment 
for others, they will also 
watch your interest 

 -- 3.1 20.8 36.9 39.2 4.1 0.8 

SDA=Strongly disagree, DA=Disagree, UD=Undecided, AG=Agree, SAG= Strongly agree 
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4.5.3 Solidarity among Farmers 

 

Many researchers used solidarity as an indicator of social capital (Karisna and Shrader, 2002; 

Grootaert, 200). The solidarity encourages the members of farmers’ group to prefer group 

interest over individual interest. Solidarity can work both positively or negatively against any 

intervention introduced by the government. So, solidarity is an important indicator of social 

capital that can positively affect the institutional reforms in the irrigation sector in Punjab. 

Farmers’ responses were taken on likert scale to construct solidarity variable. A fair 

percentage of the farmers (44.2%) agreed with the statement “Most people of your KP only 

think about their own welfare” (Table 4.22). Another 17.9% farmers strongly agreed with the 

statement. A large majority of the farmers (70.8%) agreed with the statement “KP members 

help each other in daily problems/needs”. An almost similar response was recorded by the 

farmers in the case of the statement “Most people are interested in the community welfare”. 

Financial assistance in case of economic loss or crop failure was supported by the farmers as 

the majority agreed and strongly agreed with the statement “KP members support each other 

in economic loss/crop failure”. Majority of the farmers agreed and strongly agreed with the 

statements regarding helping each other in absence of neighbour farmer. Farmers’ responses 

regarding contribution of farmers by time and money for success of PIM activities were 

excellent as majority agreed and strongly agreed with the statements regarding PIM support. 

 

The mean values of solidarity statements reveal that statement “KP members assist each 

other in crop activities in case of one’s absence” with mean value of 4.2 was the most 

important statement representing solidarity idea. The statement “KP members assist each 

other in livestock activities in case of one’s absence” with mean value of 4.1 and “Most 

people interested in the community welfare” with mean value 4.0 were second and third 

important statements respectively representing the idea of solidarity among farmers.  Level 

of solidarity among the farmers had positive impact on collective action (Moazami, 2006).  
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Table 4.22:  Percentage Distribution of Respondents Along With Mean and Standard 

Deviation Regarding Solidarity among Farmers  

Solidarity Aspects SDA DA UD AG SAG Mean Std. 
Dev. % % % % % 

Most people of your KP 
only think about their 
own welfare 

11.9 16.9 9.2 44.2 17.9 3.4 1.3 

KP members help each 
other in daily problems/ 
needs 

0.4 7.5 8.3 70.8 12.9 3.9 0.7 

Most people are 
interested in the 
community welfare 

0.2 3.8 7.7 75.6 12.7 4.0 0.6 

KP members support 
each other in economic 
loss/ crop failure 

0.8 8.5 16.9 66.0 7.7 3.7 0.8 

KP members assist each 
other in crop activities in 
case of one’s absence  

-- 5.6 8.3 48.5 37.5 4.2 0.8 

KP members assist each 
other in livestock 
activities in case of one’s 
absence 

-- 6.0 10.4 47.1 36.5 4.1 0.8 

If PIM did not benefit 
you directly would you 
contribute by time 

9.2 19.4 17.7 37.5 16.3 3.3 1.2 

If PIM did not benefit 
you directly would you 
contribute by money 

9.6 19.6 25.6 30.6 14.6 3.2 1.2 

SDA=Strongly disagree, DA=Disagree, UD=Undecided, AG=Agree, SAG= Strongly agree 

 

 
4.5.4 Mutual Trust among Farmers 
 

Trust is the mostly used indicator of social capital. According to Luhman “The everyday 

social life which we taken for granted is simply not possible without trust”. The mutual trust 

among group members and official machinery is very important for the introduction and 

success of any intervention. The trust levels of farmers were taken through statements on a 

likert scale. Majority of the farmers (52.1%) agreed with the statement “One can trust most 

of the farmers of your area” (Table 4.23). Another 41.9% strongly agreed with the statement. 

Majority of the farmers (62.3%) agreed with the statement “Farmers generally trust each 
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other in matters of lending”. Another 32.1% strongly agreed with the statement. Majority of 

the farmers (61.9%) agreed with the statement “Farmers generally trust each other in matters 

of borrowing”. Another 32.3% strongly agreed with the statement. In case of statement              

“Farmers generally trust KP office bearers”, 44.2% farmers agreed followed by 26.3% 

farmers who strongly agreed. More or less similar response was recorded by the farmers 

regarding statements about FO and PIDA.   

 

Table 4.23:  Percentage Distribution of Respondents Along With Mean and Standard 

Deviation Regarding Trust among Farmers  

Trust 
SDA DA UD AG SAG Mean Std. 

Dev. % % % % % 
One can trust most of the 
farmers of your area 

--  1.7 4.4 52.1 41.9 4.3 0.6 

Farmers generally trust 
each other in matters of 
lending 

 -- 3.3 2.3 62.3 32.1 4.2 0.7 

Farmers generally trust 
each other in matters of 
borrowing 

0.2 2.9 2.7 61.9 32.3 4.2 0.7 

Farmers generally trust 
KP office bearers 

4.6 11.7 13.3 44.2 26.3 3.8 1.1 

Farmers generally trust 
FO office bearers 

6.3 11.3 23.8 39.6 19.2 3.5 1.1 

Farmers generally trust in 
AWB 

6.3 6.5 54.0 19.2 14.2 3.3 1.0 

Farmers generally trust in 
PIDA officials  

6.9 7.9 39.0 28.5 17.7 3.4 1.1 

SDA=Strongly disagree, DA=Disagree, UD=Undecided, AG=Agree, SAG= Strongly agree 

 

The mean values of mutual trust statements reveal that statement “One can trust most of the 

farmers of your area” with mean value of 4.3 was the most important statement representing 

the idea of mutual trust. The statements “Farmers generally trust each other in matters of 

lending” and “Farmers generally trust each other in matters of borrowing” with equal mean 

value of 4.2 were second and third important statements respectively representing the idea of 

mutual trust among farmers. Mutual trust had significant effects on both watershed 

management and broader development outcomes (Krishna and Uphoff 1999). Trust and 
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sharing among neighbourhood residents had a large and significant impact on the probability 

that a neighbourhood would organize for refuse collection (Pargal et al., 1999).  

 

4.5.5 Farmers Trust in KP 

 

Farmers’ trust in KP is the important indicator of success of PIM activities for improving 

equity in irrigation water distribution.  The data regarding farmers’ trust in KP are presented 

in Table 4.24 which reveal that majority of the respondents (70.4%) reported trust in KP.  

The results further reveal that 29.6% farmers were having no trust in KP.  The trust in public 

institutions has positive effect on participation (Raiser et al., 2002). Similarly Moazami 

(2006) reported that trust in extension agents positively contributed in participation of 

farmers in land consolidation.  

 

Table 4.24:  Distribution of Respondents According to Their Trust in KP, FO and 

PIDA Officials    

 

 

Trust in Institutions Frequency Percentage 

Trust in KP 

Trust  338 70.4 

No trust 142 29.6  

Total 480 100.0 

Trust in FO 

Trust  282 58.8 

No trust 198 41.2 

Total 480 100.0 

Trust in PIDA Officials  

Trust  222 46.3 

No trust 258 53.80 

Total 480 100.0 
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4.5.6 Farmers Trust in FOs 
 

The results presented in Table 4.24 reveal that majority of the respondents (58.8%) reported 

that they had trust in FOs in the irrigation management issues. The data further reflect that 

41.2% of the respondents reported no trust in the FOs. Raiser et al. (2002) concluded that 

trust in public institutions was positively correlated with civic participation.  

 

4.5.7 Farmers Trust in PIDA Officials 
 

The results presented in Table 4.24 reveal that majority of the respondents (53.80%) reported 

that they had no trust in PIDA field staff regarding the introduction, facilitation and 

functioning of institutional reform in irrigation system in the area. The data further reflect 

that 46.3% of the respondents reported that they had trust in PIDA officials. They reported 

that the working of PIDA staff for problems resolution and participation in fair and equal 

water distribution with KP and FO was good as compared to irrigation department. Moazami 

(2006) reported positive and significant association between trust in extension agent and 

participation in land consolidation. 

 

4.5.8 Farmers Participation in PIM Activities 
 

The success of any development project/programme is associated with the intensity of 

participation of the members in the project activities. The opinions of the respondents have 

been measured on a four-point likert scale that is never, rarely, sometimes and regularly. 

More than 45% of the farmers reported that they regularly participated in the KP meetings. 

Another 17.7 and 5.6% of the farmers reported some time and rarely participation in KP 

meetings respectively. About one third of the farmers reported never participation in the KP 

meetings. These results imply that more efforts are needed from PIDA officials to motivate 

farmers for participation regularly in KP meetings. However in case of participation in voting 

for election for office bearers, about 47.0% of the farmers reported never participation. These 

results show the lack of interest of farmers in the election process of office bearers. Majority 

of the farmers (65.2%) reported never participation in capacity-building training. The 

participation of farmers in water course maintenance was very good as 92.1% farmers 
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reported regular participation. Participation of farmers in distributary maintenance was 

comparatively lower as 52.5% of the farmers reported regular participation. These results 

imply that efforts should be made to increase the participation of farmers in distributary 

maintenance on regular basis. Akhtar and Cepiku (2013) in their study reported 98% farmers’ 

participation in watercourse maintenance and 67% farmers’ participation in distributary 

maintenance.  Akhtar and Bhatti (2006) found that 86% of the farmers were willing to 

participate and contribute in maintenance work in future for sustainability of IMT. The mean 

values of participation in PIM activities statements show that statement “Do you participate 

in maintenance of watercourse” with mean value of 3.9 was the most important statement 

representing the idea of participation in PIM activities. The statements “Do you participate in 

maintenance of distributary” with mean value of 3.0 and “Do you participate in KP 

meetings” with mean value of 2.8 were second and third important statements respectively 

representing the idea of participation in PIM activities.  

 

Table 4.25:  Percentage Distribution of Respondents Along with Mean and Standard 

Deviation Regarding Participation of Farmers in PIM Activities  

Participation 
Never Rarely Some 

times 
Regularly 

Mean 
Std.  
Dev % % % % 

Do you participate in KP 
meetings 

31.3 5.6 17.7 45.4 2.8 1.3 

Do you participate in 
voting for election of office 
bearers 

46.9 8.5 15.6 29.0 2.3 1.3 

Do you participate in 
capacity building trainings 

65.2 10.4 5.8 18.5 1.8 1.2 

Do you participate in 
maintenance of 
watercourse 

1.3 1.3 5.4 92.1 3.9 0.5 

Do you participate in 
maintenance of distributary 

17.5 18.3 11.7 52.5 3.0 1.2 

 

4.5.9 Improvement in Equitable Water Distribution 
 

The improvement in equitable water distribution was the ultimate goal of the PIM/IMT 

activities under institutional reforms in irrigation system. The data on dependent variable 
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(improvement in equitable water distribution) was recorded on likert scale from the farmers 

by constructing different statements regarding equitable water distribution. Majority of the 

farmers strongly agreed and agreed with the statement “Your due share in water is adequate 

as per allocation". About half of the farmers (50.52%) agreed with the statement “Warabandi 

problems have been solved”. This shows satisfaction of farmers about the water turn 

issues/problems. Akhtar and Bhatti (2006) reported that a large majority of the farmers (96%) 

was satisfied with warabandi after IMT due to settlement of warabandi cases. In the case of 

the statement "Outlet tempering has been controlled",  more than 48% of the farmers agreed 

followed by 22.08% who strongly agreed with given statement. However in case of illegal 

pipe fixing statement, the percentage of farmers who were in favour was relatively lower as 

compared with outlet tempering controlling. More than 45% of the farmers were in 

agreement with the statement “Recalibration of outlet has taken place as per allocation”. 

Another 20.83% of the respondents strongly agreed with this statement. Akhtar and Cepiku 

(2013) reported that recalibration of outlets was done for equity in water distribution. 

 

The number of farmers who reported recalibration of outlets was more on head and tail 

reaches as compared with middle reach. An almost similar response was shown by the 

farmers regarding “Strengthening of banks is properly done” and “Proper desilting has 

increased the water availability” statements. Majority of the respondents (57.71%) strongly 

agreed with the statement “members of KP participate in watercourse maintenance”. Another 

31.25% farmers agreed with the statement. In case of statement “members of KP participate 

in distributary maintenance” more than 37% of the farmers strongly agreed followed by 

34.58% who agreed.  

 

The mean values of improvement in equitable water distribution statements show that 

statement “Members of KP participate in watercourse maintenance” with mean value of 4.38 

was the most important statement representing idea of improvement in equitable water 

distribution. The statements “Desilting has increased the water availability” with mean value 

of 4.03 and “Your due share in water is adequate as per allocation” with mean value of 3.90 
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were second and third important statements respectively representing the idea of 

improvement in equitable water distribution. 

 

Table 4.26:  Percentage Distribution of Respondents Along with Mean and Standard 

Deviation Regarding Improvement in Equitable Water Distribution  

Equitable Water 
Distribution 

SDA  DA UD AG SAG Mean Std. 
Dev. % % % % % 

Your due share in 
water is adequate as 
per allocation 

8.13 13.75 1.67 33.33 43.13 3.90 1.31 

Warabandi problems 
have been solved 

3.96 11.67 16.04 52.50 15.83 3.65 1.01 

Outlet tempering has 
been controlled   

4.17 14.79 11.46 47.50 22.08 3.69 1.10 

Illegal pipes fixing 
has been controlled 

6.67 13.75 20.42 38.33 20.83 3.53 1.16 

Recalibration of 
outlet has taken 
place as per 
allocation 

2.50 14.58 16.88 45.21 20.83 3.67 1.04 

Strengthening of 
banks is properly 
done 

2.08 8.75 11.25 52.92 25.00 3.90 0.94 

Desilting has 
increased the water 
availability 

1.67 5.63 12.29 49.17 31.25 4.03 0.90 

Member of KP 
participate in 
watercourse 
maintenance 

2.29 3.96 4.79 31.25 57.71 4.38 0.92 

Member of KP 
participate in 
distributary 
maintenance 

9.58 7.29 11.88 34.58 36.67 3.81 1.27 

SDA=Strongly disagree, DA=Disagree, UD=Undecided, AG=Agree, SAG= Strongly agree 
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Bi-Variate Analysis 
 
4.6 Exploring the Relationship between Background and Social Capital Variables 

and Improvement in Equitable Water Distribution  

 

The relationship between background variables (age, education, family size, social status, 

farm size, farm location at water course and water course location at distributary) and 

independent variables (solidarity, mutual trust, trust in KP, trust in FO, trust in PIDA official, 

reciprocity, conflict and participation in PIMs activities) and dependent variable 

(improvement in equitable water distribution) was worked out through cross tabulation 

analysis. Chi-square and Gamma tests were used to validate the strength of the association 

between independent and dependent variables.  

 

In social sciences, likert scales are used for acquiring the respondents’ responses on 

attitudinal aspects (ordinal variable) on the basis of matrix questions. In index variable more 

than one item and response category are used. In bivariate analysis, the cross tabulation of 

each items in the matrix of question is quite difficult, lengthy and cumbersome. In order to 

overcome this problem, index variable is constructed by adding all the matrix questions to 

see the combine effect of all items on response variable. However, before constructing index 

variable, Cronbach's Alpha reliability test was applied to see the internal consistency among 

the items. The Statistical Package for Social Sciences (SPSS) was used to find Cronbach 

Alpha values. If the value of Alpha remains in the range of 0.7 to 1.0 during the reliability 

check it means all items or statements or matrix questions are highly correlated and 

representing one idea. After the confirmation of element of consistency, the score of all 

statements recorded through response categories is summed up.  

 

Example of Constructing Index Variable Solidarity  

 

To study the combine effect of all the variables in predicting the response variable all the 

statements in matrix questions are combined together to form a single variable known as 

index variable. However, before the development of index variable, it is pre-requisite to 

ensure the element of consistency among all the items in the matrix question. For this 
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purpose, a reliability check is carried out through Cronbach Alpha test. The procedure of 

index variable construction can be explained as, for example the objective is to study the 

effect of solidarity asked during field survey comprised a set of eight statements with five 

response categories. By applying descriptive statistics we can study the responses recorded 

on each of the individual statements in the variable representing solidarity in the form of 

descriptive and percentages. But the combined effect of these eight dimensions of solidarity 

could only be seen by constructing an index variable after ensuring the element of 

consistency among all the eight items through reliability analysis.  

 

To construct the index variable, the scores on all the items in the matrix question representing 

solidarity were summed up and minimum and maximum score, mean score and value of 

standard deviation were determined. The difference of maximum and minimum scores was 

divided by required levels or categories (which are three). This value was used to calculate 

the range of score in each level or category of the index variable. Actually this value was 

added to the lowest level of category and likewise the other levels or categories of index 

variable were constructed. 

 

Table 4.27: Index Variables Constructed for the Study 

Variables No. of 
Items in 
Matrix 

Questions 

No. of 
Categories 

in Index 
variable 

Min. 
Score 

Max. 
Score 

Mean 
Score 

Std. 
Dev 

Alpha 
Value 

Solidarity 8 3 14.00 40.00 29.81 4.83 0.780 

Participation 
in PIM 
activities 

5 4 5.00 20.00 13.69 3.73 0.760 

Reciprocity 3 3 6.00 15.00 12.39 2.09 0.809 

Mutual Trust 7 3 12.00 35.00 26.81 4.89 0.857 

Conflict 5 3 12.00 25.00 21.00 2.63 0.780 

Equitable 
Water 
Distribution 

9 3 9.00 45.00 34.55 7.09 0.889 
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4.7 Testing of Hypotheses 
 

Hypothesis 1:  The Age of the Respondents is Associated with Improvement in 

Equitable Water Distribution 

 

Age is very important demographic variable and it has a positive or negative effect on the 

behaviour of the respondent in any decision. The elder people are generally respected in the 

rural areas and their experiences are valued in any decision at village/community level. The 

data presented in Table 4.28 indicate that about 38% of the respondents belonged to the age 

category of age up to 40 years followed by 32.9% who belonged to age group of 41 to 55 

years, while 29.4% were in the age group of 56 years and above. The Table further indicates 

that 8.8% of farmers who belonged to the age group of up to 40 years and had low level of 

improvement in equitable water distribution were less as compared to 12.1% of the farmers 

having the same level of improvement in equitable water distribution and had age group of 

56 and above years. On the other hand, 61.3% of the farmers of age group  up to 40 years and 

had high level of improvement in equitable water distribution were numerous as compared to 

49.6% of same level of improvement in equitable water distribution and had age group of 56 

and above years. It means as the age increases the percentage of farmers who reported high 

level of improvement in equitable water distribution decreases.  

 

The Chi-square value (6.29) does not support the hypothesis. While Gamma value (-0.140) 

shows the significant inverse relationship between age and improvement in equitable water 

distribution at five percent level of significance. So, the hypothesis is partially accepted.  The 

results of the study support the finding of Hussain (1972) who concluded that age and 

adoption of improved farm practices had no association. Mehmood (2009) found non-

significant and negative association between age and adoption of water saving irrigation 

interventions. Similarly he concluded negative and non-significant association between age 

and adoption of wheat sowing recommendations.  
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Table 4.28:  Association between Age of the Respondents and Improvement in 

Equitable Water Distribution 

Age Group 

Improvement in Equitable Water Distribution 

Overall Low Medium High 

Up to 40 years 

16 

(8.8) 

54 

(29.8) 

111 

(61.3) 

181 

(37.7) 

41-55 years 

23 

(14.6) 

50 

(31.6) 

85 

(53.8) 

158 

(32.9) 

56 and above 

17 

(12.1) 

54 

(38.3) 

70 

(49.6) 

141 

(29.4) 

Total 

56 

(11.7) 

158 

(32.9) 

266 

(55.4) 

480 

(100.0) 

2=6.29NS    d.f.=4     Gamma= -0.140* 

 

NS = Non-significant 

   * = Significant  

 

Hypothesis 2: The Education Level of the Farmers is Associated with Improvement in 

Equitable Water Distribution 

 

Education plays a significant role in understanding social phenomena and decides in favour 

or against certain aspect/technology. It is generally believed that educated people are 

expected to have more favourable attitudes towards new ideas/intervention than illiterate 

persons. The data of Table 4.29 reflect that 30.2% of the farmers were illiterate followed by 

30.8% having education level up to Middle, while 26.5% of the farmers were having 

education level up to Matric. The remaining 12.5% of the farmers had Intermediate & above 

level education. Table further indicates that 20.7% of the farmers who had no formal 

education and at low level of improvement in equitable water distribution were more 

numerous than the respondents who had intermediate and above level of education and at the 

same level of improvement in equitable water distribution. Table also indicates that 44.8% of 

the farmers who had no formal education and at the high level improvement in equitable 
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water distribution are less than the respondents who had the same level improvement in 

equitable water distribution and intermediate and above level of education (66.7%). It can be 

said that education is associated with improvement in equitable water distribution. The 

‘lower the level of education lower is the improvement in equitable water distribution versus 

high level of education higher is the improvement in equitable water distribution’. 

 

Table 4.29: Association between Education and Improvement in Equitable Water 

Distribution 

Education level 

Improvement in Equitable Water Distribution 

Overall Low Medium High 

Illiterate  
30 

(20.7) 

50 

(34.5) 

65 

(44.8) 

145 

(30.2) 

Up to Middle  
16 

(10.8) 

52 

(35.1) 

80 

(54.1) 

148 

(30.8) 

Up to Matric  
8 

(6.3) 

38 

(29.9) 

81 

(63.8) 

127 

(26.5) 

Intermediate and above  
2 

(3.3) 

18 

(30.0) 

40 

(66.7) 

60 

(12.5) 

Total 
56 

(11.7) 

158 

(32.9) 

266 

(55.4) 

480 

(100.0) 

2=23.71**    d.f.=6     Gamma=  0.27** 

 ** = Highly Significant  

   * = Significant  

 

The Chi-square value is 23.71 which is significant at one percent level, indicating strong 

relationship between education and improvement in equitable water distribution. The value 

of Gamma test is 0.27 which shows positive and significant correlation between education 

and improvement in equitable water distribution. So the hypothesis, the education level of the 

farmers is associated with improvement in equitable water distribution is accepted. The 

hypothesis confirms that findings of Krishna and Uphoff (1999) who concluded that literacy 

(education), political competition and social capital index had a significant and positive 
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association with both watershed management and broader development outcomes. Similarly 

results support the conclusion of Pargal et al. (1999) concluded that education, homogeneity 

of interests and points of view increased the likelihood of collective action. The results are 

consistent with those of Sakurai (2006) who concluded that year of education, cultivated land 

and social capital (agro-related organization index) gave statistically significant effects on 

total agricultural output per household farm worker. The people have some formal education 

are expected to have favourable attitude towards agricultural innovation as compared with 

illiterate persons (Khan, 2000). Hussain et al. (2002) also reported a significant association 

between education and adoption of improved technologies.  

 

Hypothesis 3: The Family Size of the Household is Associated with Improvement in 

Equitable Water Distribution  

 

Family is one of the major social institutes that can affect the ones’ status in the village. It 

plays an important role in agriculture as it formed the base for working force available for 

farming. The data of Table 4.30 reflect that majority of the farmers (54.8%) belonged to 

medium family size. While 27.5% belonged to large family size and remaining 17.7% were 

having less than 5 members. The Table further indicates that 12.9% farmers who belonged to 

small family and had low level of improvement in equitable water distribution were same as 

compared to 12.9% of the farmers having same level of improvement in equitable water 

distribution but had large family size. On the other hand, 56.5% of the farmers of small 

family size and had high level of improvement in equitable water distribution were almost 

same as compared to 56.8% of same level of improvement in equitable water distribution and 

had large family size. It means family size and improvement in equitable water distribution 

had no relationship.  

 

The Chi-square value (1.39) shows non-significant relationship between family size and 

improvement in equitable water distribution. The value of Gamma test is 0.007 which shows 

positive but non-significant correlation between family size and improvement in equitable 

water distribution. So the hypothesis, the family size of the household is associated with 

improvement in equitable water distribution is rejected. 
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Table 4.30:  Association between Family Size and Improvement in Equitable Water 

Distribution 

Family Size 

Improvement in Equitable Water Distribution 

Overall Low Medium High 

Small 

(Up to 5 members)  

11  

(12.9)  

26  

(30.6)  

48  

(56.5)  

85  

(17.7)  

Medium 

 (6 to 10 members)  

28 

(10.6)  

92 

(35.0)  

143 

(54.4)  

263 

(54.8)  

Large (Greater than 10 

members)  

17  

(12.9)  

40  

(30.3)  

75  

(56.8)  

132  

(27.5)  

Total 

56 

(11.7) 

158 

(32.9) 

266 

(55.4) 

480 

(100.0) 

2=1.39NS     d.f.=4    Gamma=  0.007NS 

 

NS= Non Significant 

 

Hypothesis 4:  The Social Status of the Farmers is Associated with Improvement in 

Equitable Water Distribution 

 

Social status is an important socioeconomic characteristic that can affect the decision making 

process. It is generally believed that the person with sound social background has significant 

effect on the village/community level decisions. The data presented in Table 4.31 indicate 

that majority of the farmers (79.8%) was ordinary farmers. Table further indicates that 12.6% 

of the respondents who were ordinary farmers and were at the low level of improvement in 

equitable water distribution were numerous as compared to the respondents who had same 

status in village and were at the same level of improvement in equitable water distribution. 

On the other hand, 68.0% of the farmers who had some status in village and high level of 

improvement in equitable water distribution, were numerous as compared to 52.2% of the 

ordinary farmers who had the high level of improvement in equitable water distribution. It 

can be said that social status is associated with improvement in equitable water distribution.  
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The Chi-square value is 7.84 which is significant at five percent level of significance, 

indicating significant relationship between social status and improvement in equitable water 

distribution. The value of Gamma test is 0.288 which shows positive and significant 

correlation between social status and dependent variable (improvement in equitable water 

distribution). It means higher the level of social status higher will be the improvement in 

equitable water distribution. So the hypothesis, the social status of the farmers is associated 

with improvement in equitable water distribution is accepted.  The results of the study are in 

accordance with Hasan and Ali (1988) who concluded that higher the social power or status, 

the higher is the extent of adoption. Lioberger (1964) concluded that power holders can 

prove to be effective by virtue of their social position in the society in introducing new 

technology among masses. The results of the study also support the findings of (Muhammad, 

1994) who found positive and significant association between social status and awareness 

and adoption of recommended sugarcane production technologies.  

 

Table 4.31: Association between Social Status and Improvement in Equitable Water 

Distribution 

Social Status 

Improvement in Equitable Water Distribution 

Overall Low Medium High 

Ordinary farmers 

48 

(12.6) 

135 

(35.2) 

200 

(52.2) 

383 

(79.8) 

Have some status   

8 

(8.2) 

23 

(23.7) 

66 

(68.0) 

97 

(20.2) 

Total 

56 

(11.7) 

158 

(32.9) 

266 

(55.4) 

480 

(100.0) 

2=7.84*     d.f.=2    Gamma=  0.288*  

 

   * = Significant  
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Hypothesis 5: The Farm Size Operated by the Farmers is Associated with 

Improvement in Equitable Water Distribution 

 

Farm size operated by the farmers is one of the important indicators of the resources owned 

by the farmers. It is generally believed that resourced farmers are more inclined to new 

innovation/technology because they are in better position to bear risk. The data presented in 

Table 4.32 reflect that more than 43.0% of the farmers belonged to marginal farmers group 

having operational land holding up to 6 acres. Whereas 31.7% of the farmers had small land 

holding followed by 17.9% farmers owned medium size of land holding. The large operated 

farms were only 7.9% in the area. Table further indicates that 15.2% of the farmers who had 

marginal land holding and at the low level of improvement in equitable water distribution 

were numerous than the respondents who had large land holding and at the same level of 

improvement in equitable water distribution. The Table also indicates that 48.0% of the 

farmers who had marginal land holding and at the high level of improvement in equitable 

water distribution were far less than the farmers who had the same level of improvement in 

equitable water distribution and had large farm size (76.3%).  It can be said that farm size is 

associated with improvement in equitable water distribution. The ‘lower the farm size 

operated by the farmers lower is the improvement in equitable water distribution versus high 

the farm size higher is the improvement in equitable water distribution’. 

 

The Chi-square value (13.78) is significant at five percent level of significance indicating 

strong relationship between farm size and improvement in equitable water distribution. The 

value of Gamma test is 0.225 which shows positive and significant association between farm 

size and dependent variable (improvement in equitable water distribution). It means that the 

higher the operational land holding (farm size) the higher will be the improvement in 

equitable water distribution. So the hypothesis, the farm size is associated with improvement 

in equitable water distribution is accepted.  The above hypothesis supports the finding of 

Moazmi (2000) who found significant association between farm size and decisions to 

participate in land consolidation. Farmers with large farm size are expected to adopt more 

rapidly technologies as compared with farmers having small size of land holding (Yasin et al, 
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2003). The larger the farm size operated by the farmers, higher the adoption level (Hussain, 

1986). 

 

Table 4.32: Association between Farm Size and Improvement in Equitable Water 

Distribution 

Farm Size Group 

Improvement in Equitable Water Distribution 

Overall Low Medium High 

Marginal 

31 

(15.2) 

75 

(36.8) 

98 

(48.0) 

204 

(42.5) 

Small 

15 

(9.9) 

50 

(32.9) 

87 

(57.2) 

152 

(31.7) 

Medium 

9 

(10.5) 

25 

(29.1) 

52 

(60.5) 

86 

(17.9) 

Large 

1 

(2.6) 

8 

(21.1) 

29 

(76.3) 

38 

(7.9) 

Total 

56 

(11.7) 

158 

(32.9) 

266 

(55.4) 

480 

(100.0) 

2= 13.78*     d.f.=6    Gamma=  0.225** 

** = Highly Significant  

   * = Significant  

 

Hypothesis 6:  Farm Location at Watercourse is Associated with Improvement in 

Equitable Water Distribution   

 

Farm location at watercourse is very important for reliability in canal water supply. The 

farms located at head of the watercourse generally receive more water than that of farms 

located at tail reach. The data presented in Table 4.33 reflect that more than 22% of the 

farmers were located at head of the watercourse. The farmers located at middle of the 

watercourse were 43.96%. Remaining 33.33% farmers were located at tail of the 

watercourse. The Table further indicates that 7.3% of the farmers who were located at head 

of the watercourse and at the low level of improvement in equitable water distribution were 
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less than the farmers located at tail and at the same level of improvement in equitable water 

distribution. The Table also indicates that 68.8% of the farmers who located at head of the 

watercourse at the high level of improvement in equitable water distribution were numerous 

than the farmers located at tail and at the same level of improvement in equitable water 

distribution (49.4 percent). It can be said that farm location at watercourse is associated with 

improvement in equitable water distribution.  

 

Table 4.33:  Association between Farm Location at Watercourse and Improvement in 

Equitable Water Distribution 

Farm location at 

water course   

Improvement in Equitable Water Distribution 

Overall Low Medium High 

Head  
8 

(7.3) 

26 

(23.9) 

75 

(68.8) 

109 

(22.71) 

Middle  
23 

(10.9) 

76 

(36.0) 

112 

(53.1) 

211 

(43.96) 

Tail  
25 

(15.6) 

56 

(35.0) 

79 

(49.4) 

160 

(33.33) 

Total 

56 

(11.7) 

158 

(32.9) 

266 

(55.4) 

480 

(100.0) 

2= 12.34**     d.f.=4    Gamma=  -0.214**  

 

** = Highly Significant  

 

The Chi-square value (12.34) is significant at one percent level of significance indicating 

strong relationship between farm located at watercourse and improvement in equitable water 

distribution. The value of Gamma test is -0.214 which shows negative and significant 

correlation between farm located at water course and dependent variable (improvement in 

equitable water distribution). So the hypothesis, farm located at watercourse is associated 

with improvement equitable water distribution is accepted. Akhtar and Bhatti (2006) 

concluded that improvement in water reliability was reported by 47% of the farmers located 

at head of the watercourse as compared with 27% of the tail reach farmers. Sixty seven 
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percent of the farmers located at head of the watercourse reported that they received due 

share of irrigation water than that of 59.0% of the farmers who were located at tail of the 

watercourse.   

 

Hypothesis 7: Watercourse Location at Distributary is Associated with Improvement in 

Equitable Water Distribution   

 

Watercourse location at distributary is very important for continuous supply of canal water. 

The watercourse located at head of the distributary get more water than that of watercourse 

located at tail of the distributary. The data presented in Table 4.34 reflect that 3.8% of the 

farmers whose watercourses were located at the head of the distributary and had low level of 

improvement in equitable water distribution were less than the farmers whose watercourses 

were located at tail and had the same level of improvement in equitable water distribution. 

The Table also indicates that 71.9% of the farmers whose watercourses were located at head 

of the distributary and had the high level of improvement in equitable water distribution were 

more numerous than the farmers whose watercourses were located at tail and had the same 

level of improvement in equitable water distribution (27.5%). It can be said that watercourse 

location at distributary is associated with improvement in equitable water distribution. 

 

The Chi-square value (111.75) is significant at one percent level of significance indicating a 

strong and significant relationship between watercourse location at distributary and 

improvement in equitable water distribution. The value of Gamma test is -0.568 which shows 

negative and significant association between watercourse location at distributary and 

dependent variable (improvement in equitable water distribution). So the hypothesis, water 

course location at distributary is associated with improvement equitable water distribution is 

accepted. Siddiq (1994) concluded that farmers in the tail-reaches had only one-fifth the 

degree of access to canal water supplies as compared to farmers in the head-reaches.  

 

 

 

 



125 
 

Table 4.34: Association between Watercourse Location at Distributary and 

Improvement in Equitable Water Distribution 

Watercourse Location 

at Distributary   

Improvement in Equitable Water Distribution 

Overall Low Medium High 

Head  
6 

(3.8)  

39 

(24.4)  

115 

(71.9)  

160 

(33.3)  

Middle  
2 

(1.3)  

51 

(31.9)  

107 

(66.9)  

160 

(33.3)  

Tail  
48 

(30.0)  

68 

(42.5)  

44 

(27.5)  

160 

(33.3)  

Total 

56 

(11.7) 

158 

(32.9) 

266 

(55.4) 

480 

(100.0) 

2= 111.75**     d.f.=4    Gamma=  -0.568**  

 

** = Highly Significant  

 

 

Hypothesis 8:  Conflict among Farmers is Associated with Improvement in Equitable 

Water Distribution   

 

Integration among farmers is very important for the success of community-based projects. 

The presence of conflict among farmers can adversely affect the working of PIDA. The data 

presented in Table 4.35 show that slightly more than half (51.7%) of the respondents reported 

no conflict among farmers. Farmers who reported rarely presence of conflict among farmers 

were 45.0%. However, only 3.3% reported frequent conflict presence among farmers. The 

Table further indicates that 50.0% of the farmers who reported frequently presence of 

conflict and at the low level of improvement in equitable water distribution were more 

numerous than the respondents who reported never presence of conflict among farmers and 

at the same level of improvement in equitable water distribution. The Table also indicates 

that 25.0% of the farmers who reported frequently presence of conflict among farmers and at 

the high level of improvement in equitable water distribution were far less than the farmers 
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who reported never presence of conflict among farmers at the same level of improvement in 

equitable water distribution (67.3%). It can be said that no presence of conflict among 

farmers is positively associated with improvement in equitable water distribution.  

 

The Chi-square value (49.62) is significant at one percent level of significance indicating 

strong and significant relationship between conflict among farmers and improvement in 

equitable water distribution. The value of Gamma test is 0.427 which shows positive and 

significant correlation between conflict among farmers and dependent variable (improvement 

in equitable water distribution). So the hypothesis, the conflict among farmers is associated 

with improvement equitable water distribution is accepted. The results are consistent with 

those of Bandyopadhyay et al. (2007) who pointed out that conflict resolution has resulted in 

increase in timeliness of water delivery and ultimately increase in farm yields. Naik and 

Karlo (1998) reported that more equitable water distributions lead to reduction in conflicts. 

 

Table 4.35: Association between Conflict among Farmers and Improvement in 

Equitable Water Distribution 

Conflict Among 

Farmers  

Improvement in Equitable Water Distribution 

Overall Low Medium High 

Frequently  
8  

(50.0)  

4  

(25.0)  

4  

(25.0)  

16  

(3.3)  

Rarely  
28 

(13.0)  

93 

(43.0)  

95 

(44.0)  

216 

(45.0)  

Never  
20  

(8.1)  

61  

(24.6)  

167  

(67.3)  

248  

(51.7)  

Total 

56 

(11.7) 

158 

(32.9) 

266 

(55.4) 

480 

(100.0) 

2= 49.62**     d.f.=4    Gamma=  0.427** 

 

** = Highly Significant  
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Hypothesis 9: The Attitude of Reciprocity among Farmers is Associated with 

Improvement in Equitable Water Distribution  

 

Reciprocity is very much important for integration among the members of any society. The 

individual in the community provides a service to others, or acts for the benefit of others at a 

personal cost. They do this in the general expectation that this kindness will be returned at 

some undefined time in the future they might need themselves. The data presented in Table 

4.36 show that majority of the farmers (66.7%) reported high level of reciprocity followed by 

24.8% who reported medium level of reciprocity. The farmers who reported low level of 

reciprocity was only 8.5%. The Table further reflects that 19.5% of the farmers who reported 

low level of reciprocity and at the low level of improvement in equitable water distribution 

were numerous than the farmers who reported high level of reciprocity and at the same level 

of improvement in equitable water distribution (9.4%). The Table also indicates that 31.7% 

of the farmers who reported low level of reciprocity among farmers and at the high level of 

improvement in equitable water distribution were far less than the farmers who reported high 

level of reciprocity and at the same level of improvement in equitable water distribution 

(60.3%). It can be said that reciprocity among farmers is associated with improvement in 

equitable water distribution. The ‘lower the level of reciprocity lower is the improvement in 

equitable water distribution versus high the level of reciprocity higher is the improvement in 

equitable water distribution’. 

 

The Chi-square value (14.78) is significant at one percent level of significance indicating 

strong and significant relationship between reciprocity among farmers and improvement in 

equitable water distribution. The value of Gamma test is 0.271 which shows positive and 

significant correlation between reciprocity among farmers and improvement in equitable 

water distribution. So the hypothesis, the reciprocity among farmers is associated with 

improvement in equitable water distribution is accepted. These results are in accordance with 

those of Pargal et al. (1999) who concluded that norm of reciprocity, trust and sharing among 

neighbourhood residents had large and significant impact on the probability that a 

neighbourhood would organize for refuse collection. Jacobi and Monteiro (2006) while 

studying the role of social capital in institutional performance in five watershed committees 
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in Brazil concluded that there was a positive relation between social capital (independent 

variable) and institutional performance (dependent variable). They used associational life, 

trust, reciprocity and cooperation as indicators for social capital. Padmaja et al. (2006) 

concluded that build-up and institutionalization of social capital was instrumental in high 

adoption of groundnut production technology. They used expectations of reciprocity and 

other indicators for constructing social capital variable.   

 

Table 4.36: Association between Reciprocity among Farmers and Improvement in 

Equitable Water Distribution 

Reciprocity among 

Farmers  

Improvement in Equitable Water Distribution 

Overall Low Medium High 

Low 

8 

(19.5) 

20 

(48.8) 

13 

(31.7) 

41 

(8.5) 

Medium 

18 

(15.5) 

41 

(34.5) 

60 

(50.4) 

119 

(24.8) 

High 

30 

(9.4) 

97 

(30.3) 

193 

(60.3) 

320 

(66.7) 

Total 

56 

(11.7) 

158 

(32.9) 

266 

(55.4) 

480 

(100.0) 

2= 14.78**     d.f.=4    Gamma=  0.271** 

 

** = Highly Significant  

 

Hypothesis 10: The Solidarity among Farmers is Associated with Improvement in 

Equitable Water Distribution 

 

Solidarity produces a flow of benefits for the members of the society. It is very important 

particularly in rural areas, where social security systems are not well developed. Solidarity 

between the members of a group encourages members of that group to prefer group interest 

to individual interest. The survey results indicate that a vast majority of the farmers (81.0%) 

reported high level of solidarity among farmers followed by 14.8% farmers who reported 



129 
 

medium level of solidarity. The farmers who reported low level of solidarity among farmers 

were only 4.2%. The data presented in Table further indicate that 45% of the farmers who 

reported low level of solidarity among farmers and at the low level of improvement in 

equitable water distribution were numerous as compared to 5.1% farmers who reported high 

level of solidarity among farmers and at the same level of improvement in equitable water 

distribution. The Table also indicates that 10.0% of the farmers who reported low level of 

solidarity among farmers and at the high level of improvement in equitable water distribution 

were far less as compared to 65.8% who reported high level of solidarity among farmers and 

at the same level of improvement in equitable water distribution. There is an association 

between solidarity among farmers and improvement in equitable water distribution this can 

be said that “high the level of solidarity among farmers higher is the improvement in 

equitable water distribution”. 

 

Table 4.37: Association between Solidarity among Farmers and Improvement in 

Equitable Water Distribution 

Solidarity among 

Farmers  

Improvement in Equitable Water Distribution 

Overall Low Medium High 

Low 

9 

(45.0) 

9 

(45.0) 

2 

(10.0) 

20 

(4.2) 

Medium 

27 

(38.0) 

36 

(50.7) 

8 

(11.3) 

71 

(14.8) 

High 

20 

(5.1) 

113 

(29.0) 

256 

(65.8) 

389 

(81.0) 

Total 

56 

(11.7) 

158 

(32.9) 

266 

(55.4) 

480 

(100.0) 

2= 125.02**     d.f.=4    Gamma=  0.813** 

** = Highly Significant  

 

The Chi-square value (125.02) is significant at one percent level of significance indicating 

strong and significant relationship between solidarity among farmers and improvement in 

equitable water distribution. Gamma value is 0.813 which shows positive and significant 
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correlation between solidarity among farmers and dependent variable (improvement in 

equitable water distribution). So the hypothesis, the solidarity among farmers is associated 

with improvement in equitable water distribution is accepted. The results are in accordance 

with Krishna and Uphoff (1999) who found that social capital (solidarity, mutual trust, 

informal networks and established role) had a significant and positive association with both 

watershed management and broader development outcomes. The results support the findings 

of Daud (2006) who pointed out that solidarity attitude of farmers significantly decreased the 

number of conflicts between farmers in each tertiary channel area and WUAs and ultimately 

increased water delivery. The hypothesis confirms the conclusions of Jacobi and Monteiro 

(2006) who found that there was a positive relation between social capital (trust, solidarity 

and disposition to cooperate among the committee members) and institutional performance. 

Ekanayake (2006) in examining the impact of household social capital endowments on the 

level of household income found that solidarity and cooperation among communities have 

impact on household income although the impact was little. Similarly, Moazami (2006) 

found positive and significant relationship between the level of solidarity among farmers and 

collective action. Nyangena (2006) studying association, trust and community attachment 

(solidarity) and information as measures of social capital and their impact of soil 

conservation technology found that association, trust and solidarity are significantly and 

positively correlated with adoption of soil conservation technology. 

 

Hypothesis 11: The Mutual Trust among Farmers is Associated with Improvement in 

Equitable Water Distribution 

 

Trust is the most widely used indicator in the measurement of social capital. Trust is a 

relationship between actors. Trust among farmers is very important for the success of 

institutional reforms. The survey results indicate that slightly more than half (51.7%) of the 

farmers reported a high level of mutual trust among farmers followed by 34.0% who reported 

medium levels of mutual trust among farmers. Low levels of mutual trust among farmers was 

reported by 14.4%. The data presented in Table 4.38 further indicate that 46.4% of the 

farmers who reported a low level of mutual trust among farmers and at the low level of 

improvement in equitable water distribution were numerous as compared to 1.2% farmers 
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who reported high level of mutual trust among farmers and at the same level of improvement 

in equitable water distribution. The Table also indicates that 2.9% of the farmers who 

reported low level of mutual trust among farmers and at the high level of improvement in 

equitable water distribution were far less as compared to 81.9% who reported high level of 

mutual trust among farmers and at the same level of improvement in equitable water 

distribution. There is an association between mutual trust among farmers and improvement in 

equitable water distribution. This can be said that “higher the level of mutual trust among 

farmers higher is the improvement in equitable water distribution”. 

 

Table 4.38: Association between Farmers Mutual Trust and Improvement in Equitable 

Water Distribution 

Mutual Trust among 

Farmers   

Improvement in Equitable Water Distribution 

Overall Low Medium High 

Low 

32 

(46.4)  

35 

(50.7)  

2 

(2.9)  

69 

(14.4)  

Medium 

21 

(12.9)  

81 

(49.7)  

61 

(37.4)  

163 

(34.0)  

High 

3 

(1.2)  

42 

(16.9)  

203 

(81.9)  

248 

(51.7)  

Total 

56 

(11.7) 

158 

(32.9) 

266 

(55.4) 

480 

(100.0) 

2= 209.68**     d.f.=4    Gamma=  0.826** 

** = Highly Significant  

 

The Chi-square value (209.7) is highly significant indicating strong and significant 

relationship between mutual trust among farmers and improvement in equitable water 

distribution. The Gamma value 0.826 shows positive and significant association between 

mutual trust among farmers and dependent variable (improvement in equitable water 

distribution). It means that the higher the mutual trust among farmers, the higher will be the 

improvement in equitable water distribution. So the hypothesis, the mutual trust among 

farmers is associated with improvement equitable water distribution is accepted. These 
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results confirm Grootaert's (2002) hypothesis that if an individual trusts another individual, 

he is more willing to participate in collective activities in the community. The hypothesis 

confirms the findings of Moazmi (2006) who pointed out that trust among farmers had a 

positive and significant effect on farmers’ willingness to participate in collective activities. 

The results are also in accordance with those of Krishna and Uphoff (1999) who found that 

social capital (mutual trust, solidarity, informal networks and established role) had a 

significant and positive association with both watershed management and broader 

development outcomes. The results support the findings of Pargal et al. (1999) that trust, 

norm of reciprocity and sharing among neighbourhood residents had large and significant 

impact on the probability that a neighbourhood would organize for refuse collection. The 

findings of Jacobi and Monteiro (2006) who concluded that there was a positive relation 

between social capital (trust, solidarity and disposition to cooperate among the committee 

members) and institutional performance are confirmed by the hypothesis. Nyangena (2006) 

found that association, trust and solidarity are significantly and positively correlated with 

adoption of soil conservation technology. Padmaja et al. (2006) pointed out that trust, shared 

understanding and common knowledge generated social capital that facilitated collective 

action and institutional effectiveness.  

 

Hypothesis 12:  The Farmers Trust in KP is Associated with Improvement in Equitable   

Water Distribution  

 

Trust in public institutions is very important for the smooth functioning of any Government 

intervention. The trust of members in public institution representatives makes it easier for  

people to work together. Farmers trust in KP is the key for improvement in water 

distribution. The data presented in Table 4.39 indicate that the majority of the farmers 

(70.4%) reported trust in KP. Remaining 29.6% reported no trust in KP. The Table further 

indicates that 31.7% of the farmers reported no trust in KP and at the low level of 

improvement in equitable water distribution were numerous as compared to 3.3% farmers 

reported trust in KP and at the same level of improvement in equitable water distribution. 

The Table also indicates that 16.9% of the farmers who reported no trust in KP and at the 

high level of improvement in equitable water distribution were far less as compared to 71.6% 
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who reported trust in KP and at the same level of improvement in equitable water 

distribution. It can be said that there is an association between trust in KP and improvement 

in equitable water distribution. The Chi-square value (144.23) is highly significant, indicating 

strong and significant relationship between trust in KP and improvement in equitable water 

distribution. The value of Gamma test is 0.825 which shows positive and significant 

correlation between farmers trust in KP and dependent variable (improvement in equitable 

water distribution). It means the presence of trust in KP is directly related with improvement 

in equitable water distribution. So, the hypothesis, the farmers trust on KP is associated with 

improvement equitable water distribution is accepted. Moazami (2006) reported that trust in 

extension agent positive had significant effects on participation in land consolidation. The 

hypothesis supports the findings of Reid and Salmen (2000) concluded that trust (among 

farmers, farmers & extension agent and extension agent & other national organization) was a 

key determinant of the success of agricultural extension in Mali. Raiser et al. (2002) also 

reported positive correlation between trust in public institutions and civic participation. 

Moazami (2006) used trust (both among farmers and on extension agents) and level of 

solidarity between farmers as indicators of social capital to see its impact on acceptance of 

land consolidation proposal in Iran. The econometric results indicated that trust in extension 

agents has a significant relationship with a farmer’s decision to accept land consolidation.  

 

Table 4.39:  Association between Farmers Trust in KP and Improvement in Equitable 

Water Distribution 

Farmer trust in KP   

Improvement in Equitable Water Distribution 

Overall Low Medium High 

No trust 

45 

(31.7) 

73 

(51.4) 

24 

(16.9) 

142 

(29.6) 

Trusted 

11 

(3.3) 

85 

(25.1) 

242 

(71.6) 

338 

(70.4) 

Total 

56 

(11.7) 

158 

(32.9) 

266 

(55.4) 

480 

(100.0) 

2= 144.23**     d.f.=2    Gamma=  0.825**  

** = Highly Significant  



134 
 

Hypothesis 13:  The Farmers Trust in FO is Associated with Improvement in Equitable 

Water Distribution   

 
Farmers’ trust in FO encourages the office bearers to work for the betterment of the irrigation 

system. The survey results reflect that majority of the farmers (58.7%) reported trust in FO 

(Table 4.40). The percentage of farmers who reported no trust in FO was 41.3%. The Table 

further indicates that 28.6% of the farmers reported no trust in FO and at low level of 

improvement in equitable water distribution were numerous as compared to 1.1% farmers 

reported trust in FO and at the same level of improvement in equitable water distribution. 

The Table also indicates that 23.2% of the farmers who reported no trust in FO and at the 

high level of improvement in equitable water distribution were far less as compared to 78.0% 

who reported trust in FO and at the same level of improvement in equitable water 

distribution. It can be said that there is an association between trust in FO and improvement 

in equitable water distribution. 

 

Table 4.40:  Association between Farmers Trust in FO and Improvement in Equitable 

Water Distribution 

Farmer trust in FO   

Improvement in Equitable Water Distribution 

Overall Low Medium High 

No trust 

53 

(28.6) 

99 

(50.0) 

46 

(23.2) 

198 

(41.3) 

Trusted 

3 

(1.1) 

59 

(20.9) 

220 

(78.0) 

282 

(58.7) 

Total 

56 

(11.7) 

158 

(32.9) 

266 

(55.4) 

480 

(100.0) 

2= 158.75**     d.f.=2    Gamma=  0.841** 
** = Highly Significant  

 

The Chi-square value (158.75) is significant at one percent level of significance indicating 

significant association between trust in FO and improvement in equitable water distribution. 

The value of Gamma test is 0.841 which shows positive and significant correlation between 

farmers trust in FO and dependent variable (improvement in equitable water distribution). So 
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the hypothesis, the farmers trust in FO is associated with improvement equitable water 

distribution is accepted.  The results are in accordance with those of Moazami (2006) who 

reported positive and significant relationship between trust in extension agent and 

participation in land consolidation. The hypothesis also supports the conclusion of Raiser et 

al. (2002) who concluded that trust in public institutions was positively correlated with civic 

participation. 

 

Hypothesis 14:  The Farmers Trust in PIDA Officials is Associated with Improvement 

in Equitable Water Distribution   

 

Farmers’ trust in PIDA officials is very important for the smooth functioning of the 

institutional reforms in the irrigation system. The data presented in Table 4.41 indicate that 

majority of the farmers (53.8%) reported no trust in PIDA officials. The percentage of 

farmers who reported trust in PIDA officials was 46.2%. The Table further indicates that 

19.4% of the farmers reported no trust in PIDA officials and at the low level of improvement 

in equitable water distribution were numerous as compared to 2.7% farmers reported trust in 

PIDA officials and at the same level of improvement in equitable water distribution. The 

Table also indicates that 32.2% of the farmers who reported no trust in PIDA officials and at 

the high level of improvement in equitable water distribution were far less as compared to 

82.4% who reported trust in PIDA officials and at the same level of improvement in 

equitable water distribution. It can be said that there is an association between trust in PIDA 

officials and improvement in equitable water distribution.  

 

The Chi-square value (123.73) is significant at one percent level of significance indicating 

significant association between trust in PIDA officials and improvement in equitable water 

distribution. The value of Gamma test is 0.788 which shows positive and significant 

association between farmers trust in PIDA officials and dependent variable (improvement in 

equitable water distribution). So the hypothesis, the farmers trust in PIDA officials is 

associated with improvement in equitable water distribution is accepted. The results are in 

accordance with those of Moazami (2006) who reported positive and significant between 

trust in extension agent and participation in land consolidation. The results also support the 
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findings of Reid and Salmen (2000) who concluded that trust (farmers & extension agent, 

among farmers and extension agent & other national organization) was a key determinant of 

the success of agricultural extension in Mali.  

 

Table 4.41:  Association between Farmers Trust in PIDA Officials and Improvement in 

Equitable Water Distribution 

Trust in PIDA 

Officials 

Improvement in Equitable Water Distribution 

Overall Low Medium High 

No trust 

50 

(19.4) 

125 

(48.4) 

83 

(32.2) 

258 

(53.8) 

Trusted 

6 

(2.7) 

33 

(14.9) 

183 

(82.4) 

222 

(46.2) 

Total 

56 

(11.7) 

158 

(32.9) 

266 

(55.4) 

480 

(100.0) 

2= 123.73**     d.f.=2    Gamma=  0.788** 

** = Highly Significant  

 

Hypothesis 15: The Farmers Participation in PIM Activities is Associated with 

Improvement in Equitable Water Distribution  

 

Success of any development project/programme is attached with participation intensity of the 

members in the project activities. The data presented in Table 4.42 show that 11.3% of the 

farmers reported regular participation in PIM activities followed by 26% who reported some 

time participation in PIM activities. The farmers who reported rare participation in PIM 

activities were 49.2%. Whereas 13.5% of the farmers reported never participation in PIM 

activities. The Table further indicates that 12.3% of the farmers who reported never 

participation in PIMs activities and at the low level of improvement in equitable water 

distribution were numerous as compared to 1.9% farmers who reported regular participation 

in PIM activities and at the same level of improvement in equitable water distribution. The 

Table also indicates that 32.2% of the farmers who reported never participation in PIM 

activities and at the high level of improvement in equitable water distribution were far less as 
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compared to 81.5% who reported regular participation in PIM activities and at the same level 

of improvement in equitable water distribution. It can be said that there is an association 

between participation in PIM activities and improvement in equitable water distribution. 

  

Table 4.42: Association between Farmers’ Participation in PIM Activities and 

Improvement in Equitable Water Distribution 

Participation in PIMs 

Activities  

Improvement in Equitable Water Distribution 

Overall Low Medium High 

Never  
8  

(12.3)  

36  

(55.4)  

21 

(32.3)  

65  

(13.5)  

Rarely  
38  

(16.1)  

82  

(34.7)  

116 

(49.2)  

236 

(49.2)  

Some Times  
9  

(7.2)  

31  

(24.8)  

85  

(68.0)  

125  

(26.0)  

Regularly  
1 

(1.9)  

9 

(16.7)  

44 

(81.5)  

54 

(11.3)  

Total 

56 

(11.7) 

158 

(32.9) 

266 

(55.4) 

480 

(100.0) 

2= 45.77**    d.f.=5    Gamma=  0.410** 

** = Highly Significant  

 

The Chi-square value (45.77) is highly significant, indicating strong association between 

farmers’ participation in PIM activities and improvement in equitable water distribution. The 

value of Gamma test is 0.410 which shows positive and significant association between 

farmer participation in PIM activities and dependent variable (improvement in equitable 

water distribution). So the hypothesis, the farmers’ participation in PIM activities is 

associated with improvement in equitable water distribution is accepted. The hypothesis 

supports the findings of Reid and Salmen (2000) who found that predisposition of villagers to 

attend association meetings, to gather in places of worship, and to build and maintain public 

infrastructure created the fertile ground for external inputs such as agricultural extension to 

take root. The results of the study support the findings of Ali and Mansor (2006) who 
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concluded that involvement in organizations activities and frequency of attending community 

activities (two predictors of social capital) contributed in the yield. Daud (2006) also 

concluded that same results that irrigation network maintenance resulted in improved water 

availability for rice planting which significantly increased rice production.   

 

 
Correlation Analysis 

 

It is an appropriate and suitable approach to use different statistical tests to analyse the data 

to verify the results and eliminate the effect of external factors which help to identify non-

spurious relationships. In cross-table analysis, different tests like Chi-square and Gamma 

statistics were applied to determine the relationship or association between predicting 

(background and independent) and response variables. The degree of association or 

relationship between socioeconomic and social capital variables and improvement in 

equitable water distribution (dependent) variable, Pearson correlation coefficients were 

estimated and values are presented in Table 4.43.  

 

Age of the respondents and social status with Pearson correlation coefficients -0.09 and 

0.117 respectively were significantly correlated with improvement in equitable water 

distribution at 5 percent level of significance. Education and farm size with Pearson 

correlation coefficients 0.207 and 0.159 respectively were significantly correlated with 

improvement in equitable water distribution at 1 percent level of significance. Family size 

with Pearson correlation coefficient 0.002 was not correlated with improvement in equitable 

water distribution. The results of Pearson correlation coefficient was almost in line with Chi-

square test, confirming the strength of the relationship between background and improvement 

in equitable water distribution.   

 

Farm location at watercourse and watercourse location at distributary with Pearson 

correlation coefficients -0.143 and -0.416 respectively were significantly correlated with 

improvement in equitable water distribution at 1 percent level of significance.  
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Among cognitive social capital variables, reciprocity, solidarity, mutual trust and conflict 

presence with Pearson correlation coefficients 0.168, 0.480, 0.632 and 0.265 respectively 

were significantly correlated with improvement in equitable water distribution at 1 percent 

level of significance. Among structural social capital variables, trust in KP, trust in FO, trust 

in PIDA official and participation in PIMs activities with Pearson correlation coefficients 

0.548, 0.572, 0.482 0.267 respectively were significantly correlated with improvement in 

equitable water distribution at 1 percent level of significance. The results of Pearson 

correlation coefficient were almost in line with Chi-square test indicated strength of the 

relationship between social capital variables (both cognitive and structural) and improvement 

in equitable water distribution.   

 

Table 4.43: Values of Pearson Correlation Coefficients of Independent and Dependent 

Variables 

Variables Coefficients  

Age  (years) -.090* 

Education .207** 

Family Size  .002NS  

Social Status .117* 

Farm Size .159** 

Farm location at water course -.143** 

Water course location at distributary -.416** 

Reciprocity .168** 

Solidarity .480** 

Trust in KP .548** 

Mutual trust .632** 

No Presence of Conflict  .265** 

Trust in FO .572** 

Trust in PIDA .482** 

Participation in PIM activities .267** 

  ** = Highly Significant * = Significant  NS = Non-Significant 
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Multivariate Analysis 
 

For researching the relationship or association between two variables bi-variate analysis was 

carried out. The significance of association between two variables was explored through Chi-

square test, Gamma test and Pearson correlation coefficient. During bi-variate analysis, it is 

an established fact that the relationship between two variables sometimes emerged as 

spurious because of the confounding effect of other variables. In order to identify whether the 

relationship is spurious or non-spurious, multivariate analysis was used. Multivariate analysis 

also enables the researcher to examine the relative significance of each independent variable 

in explaining dependent variables. 

 

Different multivariate techniques are available to study the effect of the independent 

variables in predicting the response variable. The suitability of the multivariate techniques to 

be used depends on the assumptions of homogeneity of variances and normality of data. To 

verify the assumption of homogeneity of variances, scatter plots of the data were obtained to 

know the pattern of data. The scattered plots indicated that data met the assumption of 

homogeneity of variances because the scatter plots did not show any trend or pattern. The 

assumption of normality of data was examined through drawing histogram of residuals. The 

histogram of residuals was like a normal curve indicating the data satisfies the assumption of 

normality.  

 

If data meet the assumption of homogeneity of variances and normality then the multiple 

linear regression is an appropriate technique to identify the relative significance of predictor 

variables in explaining the response variable and goodness fit of the model. For multivariate 

analysis, multiple linear regression was used to investigate the relative importance of each 

and every back ground as well as independent variables in explaining the variation in the 

dependent variable (improvement in equitable water distribution). The relative significance 

of the independent variables was established through regression coefficient (beta) and the 

goodness of fit of the model was examined through coefficient of determination (R2). The 

regression coefficient estimated the amount of change that occurred in the 

dependent/response variable as a result on one unit change in the independent/background 
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variable. In other words, the higher value of regression coefficient means that higher the 

relative significance of that variable in determining the response variable. The sign of the 

beta indicates whether the effect of predictor variable is positive or negative. The positive 

sign indicates that the change in dependent variable will be in the same direction as of 

predictor variable. The negative sign means that change in response variable is an opposite of 

the change in predictor variable.   

 

Table 4.44: Results of Multiple Linear Regression Analysis  

Variables 

Un-standardized 

Coefficients Std. 

Error 

Standardized 

Coefficients Sig. 

B Beta 

(Constant) 13.135 2.591 .00 

Age .004 .014 .009 .75 

Education .039 .047 .026 .40 

Family Size -.042 .037 -.034 .25 

Social Status .089 .290 .009 .76 

Farm Size (ac) .009 .020 .014 .64 

Farm Location at Watercourse -.030 .279 -.003 .91 

Watercourse Location at 

Distributary (X1) 

-1.798 .270 -.207 .00 

Participation in PIMs Activities -.042 .064 -.022 .51 

Trust in KP (X2)  .786 .407 .123 .05 

Trust in FO(X3) 2.890 .493 .453 .00 

Trust in PIDA Officials (X4) .991 .367 .151 .00 

Mutual Trust (X5) -.261 .139 .180 .05 

Reciprocity (X6) .572 .110 .169 .00 

Solidarity (X7) .241 .063 .164 .00 

No Presence of Conflict (X8) .722 .389 .057 .05 

Dependent Variable: Improvement in Equitable Water Distribution 
Coefficient of determination (R2= 0.643)    
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The coefficient of determination (R2) in an indicator of goodness fit of the model. In social 

sciences if the value of R2 is more than 0.4 (40%) then the regression model is considered as 

the best fit model. It means the predictor variables which are included in the model are the 

relevant, suitable and appropriate for exploring the response variable (Zafar, 1996). The 

stepwise regression analysis was used to identify the relative importance of each independent 

variable in explaining dependent variable. All the independent variables were entered one by 

one in the model to see the individual effect of each variable on the improvement in equitable 

water distribution. The variation in response variable was measured that was explained by the 

addition of independent variables. At the end, the overall variation in response variable 

explained by the set of independent variables was estimated and presented in Table 4.44. 

 

Age of the respondents has no effect on improvement in equitable water distribution with 

regression coefficient of 0.009 contradicting the common view that younger people are more 

inclined for improvement as compared with older people. Education level with regression 

coefficient 0.026 has no effect on improvement in equitable water distribution. Similarly, the 

effect of family size, social status, farm size, farm location at watercourse and participation 

in PIMs activities on improvement in equitable water distribution was in-significant.  

 

The effect of watercourse location at distributary on improvement in equitable water 

distribution was significant with regression coefficient (-0.207) at one percent level of 

significance. It supports the theoretical perspective that watercourse located at head of the 

distributary have more equitable water distribution as compared to middle and tail reach 

watercourses.  

 

The regression coefficient of trust in KP which is 0.123 significant at five percent level of 

significance establishes trust in KP as an independent correlate of improvement in equitable 

water distribution. The finding supports the previous finding of Reid and Salmen (2000) 

concluded that trust (among farmers, farmers and extension agent & extension agent and 

other national organization) was a key determinant of the success of agricultural extension in 

Mali. The effect of trust in FO on improvement in equitable water distribution emerged as 

significant with regression coefficient (0.453) at one percent level of significance. It supports 
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the theoretical perspective that trust of FO does bring the improvement in equitable water 

distribution. The results are in line with Moazami (2006), who reported a positive and 

significant link between trust in extension agents and participation in land consolidation. 

Value of regression coefficient of trust in PIDA officials is 0.151, which is significant at the 

one percent level of significance, established trust in PIDA official as an independent 

correlate of improvement in equitable water distribution. The finding supports the previous 

finding of Raiser et al (2002), who concluded that trust in public institutions was positively 

correlated with civic participation.  

 

Mutual trust indicates the cohesion among farmers has an effect on improvement in equitable 

water distribution with regression coefficient of 0.180 at five percent level of significance. 

The results are in accordance with Krishna and Uphoff (1999), who found that social capital 

(mutual trust, solidarity, informal networks and established role) had a significant and 

positive association with both watershed management and broader development outcomes. 

The results support findings of Pargal et al. (1999) that trust, norm of reciprocity and sharing 

among neighbourhood residents had a large and significant impact on the probability that a 

neighbourhood would organize for refuse collection. 

 

Reciprocity among farmers also has a significant effect on improvement in equitable water 

distribution at one percent level of significance with regression coefficient 0.169. The finding 

of the study is in accordance with Jacobi and Monteiro (2006), who concluded that there was 

a positive relation between social capital (reciprocity) and institutional performance. The 

results also support the findings of Padmaja et al. (2006), who concluded that social capital 

(expectations of reciprocity) was instrumental in high adoption rates of groundnut production 

technology.   

 

Table 4.44 shows that solidarity among farmers had positive and significant effect on 

improvement in equitable water distribution with regression coefficient 0.164 at one percent 

level of significance. The results are in accordance with those of Krishna and Uphoff (1999) 

who found that social capital (solidarity) had a significant and positive association with both 

watershed management and broader development outcomes. Findings of the study also 
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support the findings of Moazami (2006), who found positive and significant relationship 

between the level of solidarity among farmers and collective action. 

 

The effect of no presence of conflict among farmers on the improvement in equitable water 

distribution was significant with a regression coefficient 0.057 at the five percent level of 

significance. The results are consistent with Bandyopadhyay et al. (2007), who pointed out 

that conflict resolution has resulted in increase in timeliness of water delivery and ultimately 

increase in farm yields. Naik and Karlo (1998) reported that more equitable water 

distributions lead to reduction in conflicts. 

  

The coefficient of variation (R2) is 0.643 indicating that the predictor variables given in the 

model are responsible for 64.3 percent variation in the dependent variable (improvement in 

equitable water distribution). It can be said that variables water course location at 

distributary, trust in KP, Trust in FO, trust in PIDA officials, mutual trust, reciprocity, 

solidarity and conflict presence selected for the study are relevant, suitable and appropriate 

and the model is best fit model.  In other words the best understanding of improvement in 

equitable water distribution can be explained in the form of these variables as given in the 

regression model. The model for improvement in equitable water distribution is given as 

follow: 

 

IEWD=α-0.207X1+0.123X2+0.453X3+0.151X4+0.180X5+0.169X6+0.164X7+0.057X8 
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Chapter-5 
 

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 
 

The present study is an attempt to analyse the institutional reforms introduced by the 

Government through autonomous body PIDA for the equitable water distribution in the 

province for enhancing crop yields. The analysis of the data collected for the present study 

and presented and discussed in the previous chapter leads to some conclusions. The main 

conclusions drawn from the analysis and recommendations made in the light of the 

conclusions are presented in this chapter for the improvement of equitable water distribution, 

which is the ultimate objective of the institutional reforms in the irrigation system of the 

Punjab. These recommendations may be used by the irrigation department and PIDA for the 

improvement in equitable water distribution in the pilot Area Water Board LLC (East) and 

other Area Water Boards to be setup in the near future and could lead to improvements in the 

life of rural farmers by increasing crop yields.  

 

5.1 Main Findings 
 

The election of KPs and FOs are very important for the smooth functioning of the PIM 

Model in the Punjab. The election of KPs are held under the supervision of Senior Election 

Officer/Election Officer nominated by the Chief Executive AWB or Superintending Engineer 

of the circle. For KP, Chairman and four executive members are elected in the farmers 

meeting called for on fixed date, time and public place. Before the election, he displays final 

list of eligible voters in his office/public place and also sends the same list to “Lambardar” 

of the village for informing farmers through announcement and display before holding the 

election. The survey results reveal that the majority of the farmers (78.5%) reported that the 

selection of KP office bearers was undertaken through mutual selection. It was noted that in 

most cases, chairmen of KP were “Lambardar” or village level political leaders. This implies 

that the KP functioning were dominated by the existing social setup of the local villages.    

 

In the case of FO office bearers, election for Management Committee of FO is conducted by 

Senior Election Officers and Election Officers, appointed by the Chief Executive AWB or 
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Superintending Engineer of the Circle in the general body of FO. The general body of FO 

consists of all chairmen of KPs located at distributary. The Management Committee is 

comprised of a President, Vice-President, Secretary, Treasurer, two executive members each 

from tail and middle reaches of the distributary and one executive member from the head 

reaches of the distributary. The respondents’ response in selection of office bearers of FO 

was low because the majority of them did not participate in the meetings as they were not 

members of FO. The majority of the respondents who participated in FO office bearers 

election reported that election of office bearers was under-taken with mutual selection. A 

show of hands or secrete voting was rarely under taken for selection of FO office bearers. 

The situation of mutual selection was dominated by the local political system. So, mostly 

selection was done with common understanding.  

 

Decision making is extremely important for implementation and follow up. In the case of 

KPs, decisions were generally under-taken with mutual consultation of the KP members. The 

documentation of decisions is very important both for the initial implementation and follow- 

up progress checks. The documentation of KP meetings was generally poor, which shows 

lack of follow up of the decision. However, in the case of FO, the documentation of meetings 

was relatively good but needs more attention.  

 

The increase in cropped area is one of the major impacts of PIMs activities. The cropped area 

increased by about 5.0% in Rabi season and 5.42 percent in Kharif season. A large majority 

of the farmers (82.1%) reported an increase in canal water availability due to PIM activities 

as the main reason for increase in cropped area. The increased in cropped area as result of 

management transfer to farmers was also reported in previous studies conducted by Raju 

(2001), Latif and Pomee (2003), Restrepo et al. (2007), Medueno (2006), Baig et al. (2009) 

and Jehangir et al. (2004). However, still 11.09 and 23.25% area in Rabi and Kharif season 

respectively was still fallow due to shortage of irrigation water. These results imply that more 

efforts are needed to increase water availability in order to bring more area under cultivation 

to ensure food security and poverty alleviation.  
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Water theft was the major problem before implementation of PIM model. Different steps like 

recalibration of outlets, repair of “nakkas”, registration of water theft cases, registration of 

FIR against theft and imposing fines on theft were under taken by FO to control this evil. 

Among these steps, the repair of “nakkas” and the recalibration of outlets work was to some 

extent up to the mark. The results are in line with the study conducted by Akhtar and Cepiku 

(2013) who found that 43.0% farmers reported recalibration of outlets was done for equity in 

water distribution. The results also support the finding of Latif and Pomee (2003), who 

reported eradication of illegal means to increase the outlet discharge. However, registration 

of water theft cases, registration of FIR against theft and imposing fines on theft work was 

not up to the mark as per perceptions of the farmers. The office bearers of KPs and FOs were 

of the view that law coverage under PIDA Ordinance is not enough to tackle the water theft. 

The satisfaction level of farmers with FOs decisions to control water theft was low. This 

situation implies that there is need to put more efforts by the FOs to control water theft in the 

area. The results are in accordance Memon (2006), who reported improvement in water theft 

control by closing 48 illegal direct outlets after implementation of management transfer to 

FOs. Similarly Jehangir et al. (2004) reported less water theft at Hakra-4R distributary after 

management transfer to FO. Akhtar and Cepiku (2013) in their study found that majority of 

the farmers (65.0%) reported decline and control in water theft cases.  

 

Water turn locally called “warabandi” was major issue before institutional reform in the rural 

area. Under PIDA Act, full authority was given to FO to issue water turn and make 

adjustments in it according to the need of the day. Majority of the respondents (86.9%) were 

satisfied with current water turn issued by FO.  The results are in line with findings of Akhtar 

and Cepiku (2013), who reported that 96% of the farmers were satisfied with the water turn 

after IMT at Hakra-4 distributary.    

 

Collection of water charges locally called “abiana” is essential for O&M activities on a 

sustainable basis. Formerly, PIMs model implementation water charges were collected by 

Irrigation Department and recovery was just 44.4% (World Bank, 1994). Baig et al. (2008) 

reported 41.6% water charges recovery by the PID. However, after management transfer to 

farmers, water charges collection increased from 46.83% to 72.11% in the first tenure of 
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FOs. However, after completion of first tenure (3 years), the water charges again decreased 

to 56.82% under the supervision of administrative appointed by the Irrigation Department. 

After period of more than two years (Jan., 2009 to Feb., 2011), the system was again handed 

over to FOs after election of office bearers for 2nd tenure. The water charges collection again 

increased up to 72.39% against 56.82% in the administrative setup. These results support the 

findings of Haq (1998), Yercan et al. (2003), Awosola et al. (2005) and Baig et al. (2008) in 

which they found that water charges collection rate increased after management transfer to 

farmers.  

 

More than 30% of the farmers were illiterate followed by 30.8% having education level up to 

Middle. The remaining 26.5 and 12.5% of the farmers were educated up to matric and 

Intermediate levels & above respectively. Chi-square value (23.71) is significant at one 

percent level, indicating strong relationship between education and improvement in equitable 

water distribution. The value of Gamma test is 0.27 which shows positive and significant 

correlation between education and improvement in equitable water distribution. The Pearson 

Correlation Coefficient (0.207) produced significant correlation between education and 

improvement in equitable water distribution at one percent level of significance. Several 

researchers support the relationship; like Krishna and Uphoff (1999) who claims positive 

relation between literacy (education) with both watershed management and broader 

development outcomes, while Pargal et al. (1999) found that education and homogeneity of 

interests increased the likelihood of collective action. Sakurai (2006) concluded that year of 

education, cultivated land and social capital (agro-related organization index) gave 

statistically significant effects on total agricultural output per household farm workers. 

 

A large majority of the farmers (79.8%) were ordinary farmers and the remaining 20.2% had 

some status in the village. The Chi-square value (7.84) is significant at five percent level, 

indicating significant relationship between social status and improvement in equitable water 

distribution. The Gamma test and Pearson correlation coefficient also show positive and 

significant correlation between social status and improvement in equitable water distribution. 

It means higher the level of social status higher will be the improvement in equitable water 

distribution. Hassan and Ali (1988) concluded that the higher the social power or status, the 



149 
 

higher is the extent of adoption. Lionberger (1964) reported that power holders can prove to 

be effective by virtue of their social position in the society in introducing new technology 

among masses. 

 

More than 43% of the farmers belonged to marginal farmers group having operational land 

holding up to 6 acres. Whereas 31.7% of the farmers had small land holding (6.01 to 12.50 

acre) followed by 17.9% farmers owned medium size of land holding. The large operated 

farms were only 7.9% in the area. The Chi-square value (13.78) is significant at five percent 

level of significance indicating strong relationship between farm size and improvement in 

equitable water distribution. The value of Gamma test is 0.225 which shows positive and 

significant association between farm size and improvement in equitable water distribution. 

The Pearson Correlation Coefficient (0.159) produced significant correlation between 

education and improvement in equitable water distribution at one percent level of 

significance. The above findings support the finding of Moazami (2006) who found a 

significant association between land size (farm size) and decisions to participate in land 

consolidation. Farmers with large farm size are expected to adopt more rapidly technologies 

as compared with farmers having small size of land holding (Yasin et al., 2003). The larger 

the farm size operated by the farmers, the higher the adoption level (Hussain, 1986). 

 

Overall, about 44% of the farmers were located at middle of the watercourse, whereas 33.3 

and 22.71% farms were located at tail and head of the watercourse respectively. The Chi-

square value (12.34) is highly significant, indicating strong and significant relationship 

between farm located at watercourse and improvement in equitable water distribution. The 

value of Gamma test is -0.214 which shows negative and significant correlation between 

farm located at watercourse and improvement in equitable water distribution. Farm location 

at watercourse with Pearson correlation coefficient (-0.143) was significantly correlated with 

improvement in equitable water distribution. 

 

The watercourse location at distributary and equitable water distribution has significant 

association. The farmers who reported watercourse located at head were less in number who 

had low level of equitable water distribution as compared to tail watercourse farmers and 
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reported low level of equitable water distribution. The Chi-square value (111.75) indicates 

strong and significant relationship between watercourse location at distributary and 

improvement in equitable water distribution. The value of Gamma test is -0.568 which shows 

negative and significant correlation between water course location at distributary and 

dependent variable (improvement in equitable water distribution). Farm location at 

watercourse with Pearson correlation coefficient (-0.143) was significantly correlated with 

improvement in equitable water distribution. In Multivariate analysis, watercourse location at 

distributary also emerged as important predictor variable with beta value -0.207.  

 

Slightly more than half (51.7 percent) of the respondents reported no conflict among farmers. 

Farmers who reported rarely presence of conflict among were 45%. However, only 3.3% 

reported frequent conflict presence among farmers. The Chi-square test, Gamma test and 

Pearson correlation coefficient proved significant association between the presence of no 

conflict among farmers and equitable water distribution. The effect of presence on conflict 

among farmers on the improvement in equitable water distribution emerged as significant in 

multivariate analysis with regression a coefficient of 0.057 at five percent level of 

significance. The results are consistent with Bandyopadhyay et al. (2007) who pointed out 

that conflict resolution has resulted in increase in timeliness of water delivery and ultimately 

increase in farm yields. Naik and Karlo (1998) reported that more equitable water 

distributions lead to reduction in conflicts. 

 

Majority of the farmers (66.7%) reported high level of reciprocity among farmers followed 

by 24.8 percent who reported medium level of reciprocity. The farmer who reported low 

level of reciprocity was only 8.5 percent. The Chi-square value (14.78) is highly significant, 

indicating strong and significant relationship between reciprocity among farmers and 

improvement in equitable water distribution. Similarly, Gamma test and Pearson correlation 

coefficient also show positive and significant correlation between reciprocity among farmers 

and improvement in equitable water distribution. Reciprocity among farmers also maintains 

its significance in influencing the equitable water distribution in multivariate regression 

model. The value of standard regression coefficient (0.169) is significant at one percent 

indicating the importance of reciprocity in predicting the equitable water distribution. Jacobi 
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and Monteiro (2006) support the relationship by claiming positive relationship between 

reciprocity and institutional performance. The results also support the findings of Padmaja et 

al. (2006), who concluded that social capital (expectations of reciprocity) was instrumental in 

high level of adoption of groundnut production technology.   

 

A large majority of the farmers (81.0%) reported high level of solidarity among farmers 

followed by 14.8% farmers reported medium level of solidarity. The farmers who reported 

low level of solidarity among farmers were only 4.2%. The Chi-square value (126.02) is 

highly significant, indicating strong and significant relationship between solidarity among 

farmers and improvement in equitable water distribution. Similarly, Gamma test and Pearson 

correlation coefficient also shows positive and significant correlation between solidarity 

among farmers and improvement in equitable water distribution. The value of standard 

regression coefficient is 0.164 significant at one percent indicating the importance of 

solidarity among farmers in predicting the equitable water distribution. The results are in 

accordance with Krishna and Uphoff (1999) who found that solidarity had a significant and 

positive association with both watershed management and broader development outcomes. 

Findings of the study also support the findings of Moazami (2006) who found positive and 

significant relationship between the level of solidarity among farmers and collective action. 

  

Slightly more than half (51.7%) of the farmers reported high level of mutual trust among 

farmers followed by 34% who reported medium level of mutual among farmers. Low level of 

mutual trust among farmers was reported by 14.4%. The Chi-square value (209.7) is highly 

significant indicating strong and significant relationship between mutual trust among farmers 

and improvement in equitable water distribution. The Gamma value 0.826 shows positive 

and significant association between mutual trust among farmers and dependent variable 

(improvement in equitable water distribution). The Pearson Correlation Coefficient (0.632) 

produced significant correlation between mutual trust and improvement in equitable water 

distribution at one percent level of significance. Mutual trust indicates the cohesion among 

farmers has effect on improvement in equitable water distribution with regression coefficient 

of 0.180 at five percent level of significance. The results are also in accordance with those of 

Krishna and Uphoff (1999), who found that mutual trust had a significant and positive 
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association with both watershed management and broader development outcomes. The 

results of the study support findings of Pargal et al. (1999) that trust had large and significant 

impact on the probability that a neighbourhood would organize for refuse collection. Jacobi 

and Monteiro (2006) found positive relation between trust and institutional performance.  

 

A majority of the farmers (70.4%) reported trust in KP. The remaining 29.6% reported no 

trust in KP. The Chi-square value (144.23) is highly significant, indicating strong and 

significant relationship between trust in KP and improvement in equitable water distribution. 

The value of Gamma test is 0.825 which shows positive and significant correlation between 

farmers trust in KP and dependent variable (improvement in equitable water distribution). 

The Pearson Correlation Coefficient (0.548) produced significant correlation between trust in 

KP and improvement in equitable water distribution at one percent level of significance. In 

multivariate analysis, the regression coefficient of trust in KP which is 0.123 significant at 

five percent level of significance establish trust in KP as an independent correlate of 

improvement in equitable water distribution. The findings support the previous findings of 

Reid and Salmen (2000), who concluded that trust (among farmers, farmers and extension 

agent & extension agent and other national organization) was a key determinant of the 

success of agricultural extension in Mali. Moazami (2006) found positive and significant 

between trust in extension agent and participation in land consolidation. The finding supports 

the previous finding of Raiser et al. (2002), who concluded that trust in public institutions 

was positively correlated with civic participation. 

 

A majority of the farmers (58.7%) reported trust in FO. The percentage of farmers who 

reported no trust in FO was 41.3%. The Chi-square value (158.75) is highly significant, 

indicating significant association between trust in FO and improvement in equitable water 

distribution. The value of Gamma test is 0.841 which shows positive and significant 

correlation between farmers trust in FO and improvement in equitable water distribution. The 

Pearson Correlation Coefficient (0.572) produced significant correlation between trust in FO 

and improvement in equitable water distribution at one percent level of significance. The 

value of standard regression coefficient is 0.453 significant at one percent indicating the 

importance of trust in FO in predicting the equitable water distribution. It supports the 
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theoretical perspective that trust of FO does bring the improvement in equitable water 

distribution. The results are in line with those of Moazami (2006) who reported a positive 

and significant relationship between trust in extension agents and participation in land 

consolidation. The findings also support the conclusion of Raiser et al. (2002), who 

concluded that trust in public institutions was positively correlated with civic participation. 

 

Majority of the farmers (53.8 %) reported no trust in PIDA officials. The percentage of 

farmers who reported trust in PIDA officials was 46.2%. The Chi-square value (123.735) is 

highly significant, indicating a significant association between trust in PIDA and 

improvements in equitable water distribution. The value of Gamma test is 0.788 which shows 

positive and significant correlation between farmers trust in PIDA and improvement in 

equitable water distribution. The Pearson Correlation Coefficient (0.482) produced 

significant correlation between trust in PIDA officials and improvement in equitable water 

distribution at one percent level of significance. The value of standard regression coefficient 

is 0.151 significant at one percent indicating the importance of trust in PIDA in predicting the 

equitable water distribution. The results are in line with those of Moazami (2006) who 

reported positive and significant between trust in extension agents and participation in land 

consolidation. The findings also support the conclusion of Raiser et al. (2002) who concluded 

that trust in public institutions was positively correlated with civic participation. 

 

Only 11.3% of the farmers reported regular participation in PIM activities followed by 26% 

who reported occasional participation in PIM activities. The farmers who reported rarely 

participation in PIM activities were 49.2%, whereas 13.5% of the farmers reported never 

participating in PIM activities. The Chi-square value (45.77) is highly significant, indicating 

strong association between farmer participation in PIM activities and improvement in 

equitable water distribution. The value of Gamma test is 0.410 which shows positive and 

significant association between farmer participation in PIM activities and improvement in 

equitable water distribution. The results support the findings of Reid and Salmen (2000), who  

concluded that the predisposition of villagers to attend association meetings, to gather in 

places of worship, and to build and maintain public infrastructure created the fertile ground 

for external inputs such as agricultural extension to take root. The results of the study support 
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the findings of Ali and Mansor (2006), who concluded that involvement in organizations 

activities and frequency of attending community activities (two predictors of social capital) 

contributed in the yield.  

 

5.2 Conclusions 
 

The study explored the effect of socioeconomics, demographic and social capital variables on 

equitable water distribution. The study reveals that social capital plays a vital role in 

explaining improvement in equitable water distribution under Participatory Irrigation 

Management System in the Central Punjab. The reliable and equitable water distribution is 

very important for agricultural growth and food security of the country because more than 90 

percent of the food grains are supplied by the irrigated land. The timely availability of 

irrigation water is an essential pre-requisite for sustainable production. In the present water 

scarcity situation, wise use of available irrigation water is required. Due to poor performance 

of irrigation system, major institutional reforms were introduced in the Punjab on the pilot 

Area Water Board, LLC (east), to minimize the discrimination of small and tail reach farmers 

with equitable water distribution.  

 

Water theft offense was the major cause of disputes among farmers and often led to in-equity 

in water distribution. In this situation, small poorly resourced and tail reach farmers generally 

suffered a lot. They generally received less water for irrigation and sometimes even no water 

for irrigation that resulted in low crop productivity. After management transfer from 

Irrigation Department to farmers, the situation got better and water theft offenses declined. 

The control on water theft improves reliability and equity in water distribution.  

 

Recovery of water charges was comparatively low in the country as compared with other 

countries. Water charges is not the tax but service charges are collected from farmers for 

providing irrigation water. The water charges collection was 46.83% in LCC (East) before 

implementing PIM model. After transfer of management to FOs, the water charges collection 

increased up to 72.11% within period of three years. However, this percentage again dropped 

up to 56.82% in administrative setup. The water charges collection again increased up 
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72.39% indicating success story of FOs. Still efforts are required from KP, FO and PIDA for 

improving water charges collection up to 100 percent.  

 

Both cognitive and structural social capital variables significantly contributed for improving 

equitable water distribution. Mutual trust, reciprocity, solidarity and conflict were the 

important cognitive social capital variables responsible for improvement in equitable water 

distribution. Trust in KP, trust in FO and trust in PIDA were the important structural social 

capital variables contributing significantly to improvement in equitable water distribution. 

However, participation in PIM activities variable of structural social capital was not 

significantly contributing to equitable water distribution. It implies that farmers’ participation 

in PIM activities need to be improved for ensuring equity in water distribution.   

 

5.3 Recommendations 
 

 Election of KPs office bearers (Chairman and four executive members) is elected in 

the farmers meeting called for on fixed date, time and public place. In most of cases, 

office bearers elected through mutual selection and mostly Chairmen were 

“Lambardar” or village level political leaders. It is therefore suggested that office 

bearers may be elected from the ordinary farmers. 

 After the completion of 1st tenure of three years, it took more than two years for 

election of office bears for 2nd tenure. The administrators were appointed by Irrigation 

department to run the FOs. Most of the farmers were not happy with this change and 

demanded holding of election on regular basis without delay because administrators 

were operating FOs as per their previous routine which was not acceptable for 

majority of the farmers. It is therefore recommended that FOs election may be held 

on regular basis without delay for smooth function of FOs activities. Moreover, there 

should be provision in the PIDA Ordinance for remaining of one third office bearers 

as care takers till the holding of new election to stop the involvement of Irrigation 

Department officials in decision making.  

 Mostly, decisions in KP and FO are held in the democratic way with full discussion 

among the present members on the matter. However, in some places the decisions are 
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made by the office bearers without full participation of all the share holders. So, it is 

recommended that necessary steps should be taken by the PIDA field staff for the full 

implementation of Institutional Reforms. Moreover, empowerment of ordinary 

farmers would also bring change in their attitudes for full participation in the decision 

making process for the betterment of irrigation system with satisfaction of the small 

and tail reach farmers.   

 The capacity building of farmers was mostly limited up to the general body of FOs. 

The ordinary farmers, the share holders of KP, were not empowered about the water 

management techniques and other information related to agriculture for enhancement 

in crop and livestock productivity. It is recommended that in future, the capacity 

building programmes should also be planned for the ordinary farmers for better 

management of irrigation water and enhancing crop productivity by following the 

latest techniques of crop maximization.  

 Water theft was the major problem before implementation of PIMs model. Different 

steps like recalibration of outlets, repair of “nakkas”, registration of water theft cases, 

registration of FIR against theft and imposing fines on theft were under taken by FO 

to control this evil. Among these steps, repair of “nakkas” and recalibration of outlets 

work was to some extent up to the mark. However, registration of water theft cases, 

registration of FIR against theft and imposing fines on theft work was not up to the 

mark as per perceptions of the farmers. The office bearers of KPs and FOs were of 

the view that legal coverage under PIDA Ordinance is not enough to tackle the water 

theft. It is therefore recommended that strict clause may be included in PIDA 

ordinance.   

 Collection of water charges increased from 46.83 percent to 72.11 percent in the first 

tenure of FOs after management transfer to farmers. However, after completion of 

first tenure (3 years), the water charges again decreased to 56.82 percent under the 

supervision of administrative appointed by the Irrigation Department. After period of 

more than two years (Jan., 2009 to Feb., 2011), the system was again handed over to 

FOs after election of office bearers for 2nd tenure. The water charges collection again 

increased up to 72.39 percent against 56.82 percent in the administrative setup. The 
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following steps are recommended for improving water charge recovery up to 100 

percent: 

o The Area Water Board recovery cell may extent support to FO for recovery 

o The judicial power of “Tehsildar” may be transferred to PIDA officials for 

recovery of water charges from defaulters.  

o Defaulter of water charges may be stopped from voting in the KP election 

o The name of defaulters may be excluded from the water turn or land of the 

defaulters may be excluded from CCA of the outlet/distributary.  

 The participation of farmers in watercourse maintenance was relatively higher as 

compared with participation in distributary maintenance. It is therefore recommended 

that farmers’ participation in watercourse and distributary maintenance may be 

enhanced with motivation through KP, FO and PIDA officials and also through strict 

fines who did not participate in these activities by amending in PIDA ordinance. 

 Education of the farmers has emerged as an important indicator of equitable water 

distribution. The education level of farmers was generally low in the area. It is 

therefore recommended that education facilities be increased in rural areas in order to 

bring more equity in water distribution.  

 The farmers located at tail are still complaining about less water availability as 

compared with head and middle reach farmers. It is therefore recommended that more 

steps are required by PIDA authority for equitable water distribution across the 

location. 

 After implementation of PIM model, the offense of water theft had declined. Water 

theft was the major cause of conflict among farmers. It is therefore recommended that 

more efforts are needed by PIDA for controlling water theft offense for conflict 

resolution and improving equity in water distribution.  

 All the social capital variables had significant effect on equitable water distribution. It 

is therefore recommended that investment may be made in social capital building for 

improving equity in water distribution across head, middle and tail reaches.  
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Appendix 
 

Interview Schedule 
 
Role of Social Capital in Enhancing Equitable Water Distribution under PIM System in 

the Central Punjab 
 
Introductory Information about Interview  
Name of respondent              Village  

Distributary  Tehsil & District  

 
Farm Level Characteristics  
Age of respondent             Education (year of 

schooling) 
 

Family Size  Family Type  1=Joint 

2=Nucleus 
Adult member working age 
No. of  Male 
No. of Female 

 Social Status 
 

1=Numbardar 
2=Councilor 
3=UC Nazim 
4=Other ------------) 

Farming experience (Years)  Member status in 
Khal Panchayat 

1=ordinary member 
2=office bearer 

Present level of Involvement 
in farming 

1=Fulltime 
2= Part time 

Member of FO 1=Yes 
2=No 

Farm Size (acres)  Own land (acres)  

Rented in land (acres)  Rented out land 
(acres) 

 

Farm location at water 
course 
 

1=Head 
2=Middle 
3=Tail 

Water Course 
Location at Rajbah 
 

1=Head 
2=Middle 
3=Tail 
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Cropping pattern before and after PIM  

Rabi crops 
 

Current 
Area (acres) 

Area before 
PIM (acres ) 

Kharif 
Crops  

Current 
Area (acres) 

Area before 
PIM (acres ) 

Wheat    Rice   

Sugar cane   Maize   

Barseem   Sugar cane   

Sunflower   Fodder   

Other (spy)   Other (spy)   

 
Whether cropped area at your farm increased after PIM implementation?     1=Yes  2=No 
 
If yes, how much increased (ac) _________________________________  
 
What are reasons of increasing this area? 
1.__________________________________  2. _________________________________ 
3. _________________________________   4. _________________________________ 
 
 
The Khal Panchayat usually makes decisions, how these decisions are taken place?  
Options 3 2 1 

Mostly  Rarely Never 
The leader decides and informs the other group members.      
The leader asks group members what they think and then 
decides 

   

The group members hold a discussion and decide together    
Other (please specify)-------------------------------------------    

 
 

The FO usually makes decisions, how these decisions are taken place?  
Options 3 2 1 

Mostly  Rarely Never 
The leader decides and informs the other group members.      
The leader asks group members what they think and then 
decides 

   

The group members hold a discussion and decide together    
Other (please specify)-------------------------------------------    
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How the office bearers are selected? 
Statement Secrete 

Belting  
Mutual 
selection 

Show of 
hands 

How office bearers of Khal Panchayat are selected?     
How office bearers of FO members are selected?     
 
 
Please tell me about procedure of meeting holdings by Khal Panchayat and FO 
Procedural aspects KP FO 

Yes No Yes No 

Holding of meetings on regular interval?        
Notification/information about meeting is given to all 
members 

    

Documentation of meeting decisions      
Maintenance of attendance record     
Maintenance of financial record     
How control the meeting?           (Office bearers/AWB/PIDA)   
Interval of meeting    

 
 

How frequently you participate in maintenance of watercourse and Distributary?   
Question Response 

4 3 2 1 
Frequently Some times Rarely Never 

Your participation in maintenance of 
Water Course? 

    

Your participation in maintenance of 
Distributary? 

    

 
Please provide your views on the following issues to control water theft 

Measures 1 2 
Yes No 

Recalibration of outlets    
Repair of Nakkas   
Registration of water theft cases   
Registration of FIR against water theft   
Fine against guilty members    
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Satisfaction about measures taken for control of water theft  
Statements 3 2 1 

To great extent To some extent Not at all

Are you satisfied with the KP in reporting of 
water theft to FO? 

   

Are you satisfied with the measures taken by 
FO for control of water theft? 

   

Are you satisfied with the watercourse 
Warabandi?  

   

 
Participation in PIM activities 
Question 4 3 2 1 

Regularly Some times Rarely Never

Do you participate in KP meetings?       
Do you participate in election of office 
bearers? 

    

Do you participate in capacity building 
training? 

    

Do you participate in maintenance of Water 
Course? 

    

Do you participate in maintenance of 
Distributary? 

    

 
 
Views about trust statements  
(5=strongly agree, 4=agree, 3=undecided, 2=disagree, 1=strongly disagree)  

Statements SA AG UD DA SD 
5 4 3 2 1 

If someone says ‘we can trust most farmers of your area’ 
what do you think? 

     

Do you think that farmers generally trust each other in 
matters of lending? 

     

Do you think that farmers generally trust each other in 
matters of borrowing? 

     

Do you think that farmers generally trust in KP office 
bearers 

     

Do you think that farmers generally trust in FO      
Do you think that farmers generally trust in AWB      
Do you think that farmers generally trust in PIDA officials       
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Views about Solidarity statements?  
(5=strongly agree, 4=agree, 3=undecided, 2=disagree, 1=strongly disagree)  

Statements SA AG UD DA SD 
5 4 3 2 1 

Most people of your Khal Panchayat only think about 
their own welfare 

     

Khal Panchayat members help each other in daily 
problems/needs 

     

Most people are always interested in the community 
welfare 

     

Khal Panchayat members support each other in economic 
loss/crop failure  

     

Khal Panchayat members assist each other in crop 
activities in case if someone is absent from village in 
emergency cases 

     

Khal Panchayat members assist each other in livestock 
activities in case if someone is absent from village in 
emergency cases 

     

Suppose PIM do not directly benefit you, but has benefits 
for others farmers, would you contribute time to the PIM 
activities? 

     

Suppose PIM do not directly benefit you, but has benefits 
for others farmers, would you contribute money to the 
PIM activities? 

     

 
 
Views reciprocity statements  
(5=strongly agree, 4=agree, 3=undecided, 2=disagree, 1=strongly disagree)  

Statements SA AG UD DA SD 
5 4 3 2 1 

The farmers of your village provide service or act for 
benefit of the others with the expectation of same from 
others when he need 

     

The farmers of the village care for each others interest      
If you act for the betterment of others, than they will also 
watch your interests  
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Views about Conflict statements  
(5=strongly agree, 4=agree, 3=undecided, 2=disagree, 1=strongly disagree)  

Statements SA AG UD DA SD 
5 4 3 2 1 

In your opinion, is this village farmers are generally 
peaceful? 

     

Compared with other villages, is there less conflict in 
this village 

     

Are the relationships among farmers in village is 
generally harmonious 

     

Farmers generally help each others in case of dispute 
on “warabandi”  

     

After PIM implementation, is the level of conflict 
among farmers decreased?   

     

 
Division of farmers in groups on the basis of difference in following characteristics   

Statements 3 2 1 
Not at all Somewhat Very much 

Differences in education    
Differences in landholdings    
Differences in social status    
Difference in political party affiliations    
Differences in religious beliefs    
 
Do these differences cause problems?    (Yes/No) _____________________ 
 
If yes, how these problems are usually handled?   
Options Yes No 
People work it out between themselves   
Neighbors intervene   
Khal Panchayat mediate   
Religious leaders mediate   
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Farmers’ responses about capacity building  
Activities Yes No 

How to conduct KP & FO election    
Notification of the meeting schedule    
Minutes of the meeting record & circulation    
Measurement of water availability as per allocation   
How to inform PIDA/ID in case of less water availability   
Handling of Warabandi cases   
Recalibration of outlets   
Registration of water theft cases      
Registration of FIR against water theft    
Imposing fine on guilty members   

 
 
Farmers’ views about FO response on following complaints passed by KP  
Complaints Response 

Response 
positively 

Take as 
routine matter 

Avoiding 
involvement 

How FO respond regarding the information 
passed by KP of less water availability in 
watercourse or Distributary? 

   

How FO responds regarding the information 
passed by KP of water theft cases on 
watercourse or Distributary? 

   

 
 
 
Now I would like to ask from you about KP/FO role in providing information on crop 
related aspects 
Information/Questions Khal Panchayat  Farmer Organization  

Yes (2) No (1) Yes (2) No (1) 
Information about new crop varieties     
Improved water management practices     
IPM techniques for control of insect/pest attack     
How to obtain agri. Credit     
Information about price & quality inputs     
Information about output prices      
Other (specify) _______________     
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Perception about Equitable Water Distribution  
(5=strongly agree, 4=agree, 3=undecided, 2=disagree, 1=strongly disagree)  

 
Statements 

Response 
SA AG UD DA SD 
5 4 3 2 1 

Your due share in water is adequate as per 
allocation 

     

Warabandi problems has been solved by the 
FO 

     

Outlet tempering has been controlled       
Illegal pipes fixing has been controlled      
Recalibration of outlets has taken place as per 
allocation 

     

Strengthening of banks is properly done      
Proper desilting has increased the water 
availability 

     

All members of Khal Panchayat participate in 
water course maintenance  

     

All members of Khal Panchayat participate in 
distributary maintenance  

     

 
Time taken in conducting interview: ______________________  
How you describe the cooperation level of the respondent: ___________________ 
(1) Very Good      (2) Normal      (3) Not Good 
 
At the end, I would like to ensure you that all the information provided will be kept 
confidential and will be used for research purposes.  
Thank you very much and Allah Hafiz   


