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Accepted: 18 June 2018 The purpose of this study was to assess the farmer'ssatisfaction with services delivered by Water UserAssociations (WUAs) and determine the factors affectingfarmer's satisfaction with the WUAs. Stratified samplingwas used to select 124 farmer members of WUAs in theGotvand irrigation Scheme (GIS). A researcher-madequestionnaire was employed for data collection. Its validitywas confirmed by content validity and its total reliabilitywas estimated by Cronbach's alpha as to be 0.73. Datawere analyzed using descriptive statistics to describe WUAsperformance; ordinal logistic regression was also used todetermine the relationship between physical, socio-economiccharacteristics of region context and farmer's satisfaction.Results revealed that although the WUAs performance inoperation, maintenance and repair and management ismedium, these WUAs are successful in collection of irrigationservice fee. Status of maintenance and repair in GIS is avery essential factor in farmer satisfaction with the WUAsand its status is dependent on the strength of WUA connectionwith government authorities. Therefore, it is recommendedthat maintenance and repair management is transferred tothe WUAs.
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IntrodUCtIonIrrigation is facing controversial issues ofinadequate water efficiency; big public con-tribution; lack of equipment maintenance;and socio-economic inequity (Prefol et al.,2006). These issues are due to institutionaland managerial weakness in public irrigationagencies (Johnson, 1995). Over the past threedecades, the world's irrigation sector has in-creasingly seen a global trend towards de-centralization and privatization. Many coun-tries in Asia, Africa, and Latin America haveembarked on a process to transfer the man-agement of irrigation systems from govern-ment agencies to local management entities(Vermillion, 1997). Consequently, IrrigationManagement Transfer (IMT) has become themain policy strategy in improving the man-agement system in irrigation (K’akumu et al.,2016). IMT is defined as an arrangement inwhich the public agency retains managementcontrol of the water source and the main dis-tribution canals, while the water user associ-ations (WUAs) assume responsibility for op-eration and maintenance on the secondaryand minor canals within the distributionblock and on the farm (Johnson, 1995; K’aku-mu et al., 2016). IMT includes state withdrawal,promotion of water users' participation, de-velopment of local management institutions,transfer of ownership and management (Kop-pa, 2008). In Iran, the government is the re-sponsible for irrigation investment and man-agement of irrigation schemes. This respon-sible body generally called Irrigation and Op-erational Networks Company (IOANC) andin the study region is called Karoun e Bozorgirrigation and operational networks company(KBOANC, in its Persian acronym). Thesebodies are state proxy and public waterprovider. IMT is implemented in some ofIranian irrigation schemes. Gotvand irrigationscheme is one of the transferred schemes toWUAs. The role of WUAs as local institutionsand a local body manager who are familiarwith its local resources, the direct users andreceivers of the benefits providing by thoseresources declared by many writers, so en-

gaging them into the management and gov-ernance would be possible, effective and sus-tainable solution (Ostrom, 1990; Vermillion,1997; Sam & Shinogi, 2013). Some studies inIran addressed the challenges of the irrigationgovernance as well as the enabling conditionsto successfully achieve the goal of sustainableirrigation management. However, elaboratedassessment of WUAs performance revealedthat its performance is remarkably weak, sothe contribution of this paper is three-fold.First, we investigated the importance of thefactors explaining the performance of WUAs.Second, we evaluated the success of WUAsand finally we applied proper econometrictechniques to identify the most importantfactors and to validate the proposed modelof factors affecting farmer satisfaction withWUAs in GIS. Gomo et al. (2014) mentioned key influentialissues on performance of irrigation schemesincluding technical, agronomic, economic, so-cial and institutional issues. According to Os-trom (1990), WUAs performance dependson both internal characteristics and externalenvironment. This study concentrates on in-ternal factors of three sub-categories including:physical-environmental, socio-economic char-acteristics, and institutional structure andmanagement of WUAs. This study investigatedthe influence of the three sub-categories onperformance of irrigation schemes and con-tributed towards recognizing irrigationschemes potentials and challenges (Bos etal., 2005; Sam & Shinogi, 2013). Improvinglivelihoods of members, ensuring sustainabilityof irrigation schemes and so farmer's satis-faction with the irrigation service are offered(Gomo et al., 2014). Physical and environ-mental status of irrigation scheme and waterresources influences WUA's performance andsatisfaction with its activities, as Araral (2009)and Easter (2000) argued that resource scarci-ty and type and level of irrigation technologyare influential physical factors affecting WUAsperformance and farmer satisfaction with ir-rigation services Omid et al. (2012) notedthat network ineffectiveness is the most phys-
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ical problem of the three northern WUAs ofIran. Findings of Joshi and Hooja (2000) andKoc et al. (2006) revealed that physical factorsuch as aged and worn-out irrigation facilitiesand problems with irrigation scheduling asan operation factor decreased farmer satis-faction and success of WUAs. Damisa et al.(2008) in Nigeria and Gomo et al. (2014) inSouth Africa showed that location of the plotin relation to the main canal and number ofplots a farmer cultivates as physical-environ-mental factors improved performance of ir-rigation scheme and farmer's satisfactionwith irrigation services. In many research onperformance assessment of irrigation schemes,WUAs financial and physical indicators areused whereas socioeconomic indicators arerarely applied. (Kuscu et al., 2009; Sam &Shinogi, 2013). Based on the empirical evi-dence from studies of Ahmadvand and Shar-ifzadeh (2009), Azizi Khalkheili and Zamani(2009), Koc et al. (2006), individual or socialcharacteristics identified as the most importantfactors influencing WUAs performance. There-fore, in this study we took into account so-cioeconomic characteristics of local watercommunity and production, as well as personalattitudes of farmers as influential factors af-fecting WUA's performance and farmer's sat-isfaction. The researchers mentioned differentsocioeconomic indicators as follow: Age, education, attitude towards participa-tory irrigation management, (Nishi et al.,2011; Zarafshani et al., 2008), family size,off-farm income and regular extension contact(Elias et al., 2015), farming experience andwater management training (Gomo et al.,2014), organizational participation (Nishi etal., 2011), farmers’ opinion and trust of mem-bers on the WUA (Arcas-Lario et al., 2014;Gorton et al., 2009) and their expectations,and payment habits, economic attributes ofresources such as the farm size and waterfees (Gorton et al., 2009), total harvest of theirrigated plot (Damisa et al., 2008) local’s ca-pacity and members awareness of WUAs (Ar-cas-Lario et al., 2014; Aydogdu et al., 2015;Sam & Shinogi, 2013). Suitable structure and

conduct of WUAs can guarantee the successof WUAs, so the presence of good governanceand accountability contribute to satisfactionand success. Arcas-Lario et al. (2014) foundthat social and managerial factors such asequity and transparency of information inthe cooperative, member awareness of thecooperative, control and trust of memberson the cooperative reduces information asym-metry and leads to greater satisfaction ofmembers. They showed success in perform-ance and running the cooperative as a firmcaused members satisfaction. Bhuyan (2007) indicated that institutional and communicationfactors such as keeping farmers informedabout operations and programs and partici-pation in the cooperative activities, stronglycorrelated with overall member satisfactionwith their cooperative. Omid et al. (2012)noted lack of trust towards managers andlack of government support as institutionaland managerial problems of WUAs in threeareas in northern Iran.In previous studies quality of irrigationservices and performance of WUAs are as-sessed by indicators such as: fairness in waterdistribution, number of days a farmer accessesto water, participation in seasonal inspectionof irrigation infrastructure (Gomo et al., 2014),irrigation timeliness, water adequacy, appro-priate maintenance and Irrigation ServiceFee (ISF) (Sam & Shinogi, 2013). Satisfactionin this study is conceptualized as the sameconcept provided by Raboka (2006) who de-fines satisfaction as the fulfillment of certainprior expectations related to a product orservice. According to Bhuyan (2007) generaltopic areas of satisfaction with cooperativesincludes satisfaction with cooperative’s prin-ciples, pricing policies, services and operations,and also satisfaction with governance, man-agement and cooperative board of directors.Farmer's satisfaction with irrigation servicecan be affected by several factors such as so-cio-economical, physical-environmental andinstitutional attributes of irrigation. Relation-ship between quality of operation, repair andmaintenance services in irrigation schemes
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and farmers satisfaction was verified by Ay-dogdu et al. (2015). However, Omid et al.(2012) showed this relationship isn't neces-sarily true in all cases as if in some irrigationschemes farmers unawareness of the lawabout WUA and its activities is the cause ofdissatisfaction. Based on the above literaturereview the three driving status of physical-environmental, socio-economic context, in-stitutional structure and conduct of WUAsare determinant factors in service qualitygiven by WUAs and farmers satisfaction;therefore, in this research we examined therelationship among driving contexts, per-formance and satisfaction with WUA. Successof WUA's performance in deliver of irrigationservices to farmers is extremely importantto the sustainability of irrigation managementas well as the longevity of WUA. Increasing afarmer's satisfaction with cooperative per-formance leads the cooperative member toincrease his or her intention to continue hisor her membership, and this has implicationsfor the survival and future success of the co-operative as an organization (Hernandez-Es-pallardo et al., 2013). The results of thissurvey give feedback and recommendationsto all beneficiaries, managers and officials ofirrigation section to improve process of irri-gation management reform and extend via-bility of WUAs.

MEtHodoLoGY
Study areaGotvand is a semi-arid county, with approx-imately 370 mm precipitation that makes ir-rigation important. The main crops grown inthe region are wheat, potato, tomato, maize,eggplant and mung bean. The research siteis in Khuzestan Province named Gotvand Ir-rigation Scheme (GIS) that was built from1974 until 1976 on Karoun River and has4720 hectares command area. This schemeconsisted of a reservoir with storage capacityof 15 million m3 and a main canal with lengthand capacity of 18.4 Km and 92.5 m3/srespectively. The main canal has a pumpcanal, six secondary canals and 22 tertiarycanal ditches. GIS was transferred from thegovernment to two Water User Association(WUA) of Gotvand Farmer Irrigation Coop-erative (GFIC) and Ab Baran Irrigation Coop-erative (ABIC) in 2008. These two WUAs col-lectively cover a territory of 4720 hectaresof 1135 farmers in Gotvand County. GFIC hasoperation and maintenance responsibilitiesof 2545 hectares of lands under the commandof Gotvand Pump Canal (GPC), secondarycanals of G1, G2 and 22 ditches of GotvandMain Canal (GMC) while ABIC managing 2175hectares lands under the command area ofsecondary canals of G3, G4, G5, G6. Table 1describes the technical characteristics of GIS.

Factors Affecting Farmer's Satisfaction with ...  / Karami and Yeilagh Choghakhor

Canal name Pic Capacity
(m3/s)

Length (m) no. of ditches Command 
area (ha)

WUA name

GMC1 92.5 18.4 22 538 GFIC2GPC3 2.2 15 15 1547 GFICG1 lateral 0.25 1.4 1 125 GFICG2 lateral 0.67 2.9 3 335 GFICG3 lateral 1.26 5 7 630 ABIC4G4 lateral 0.43 1.2 2 215 ABICG5 lateral 2.18 10.3 13 1090 ABICG6 lateral 0.47 3.6 3 240 ABICTotal - 57.8 66 4720 ABIC

Table 1
Physical Characteristics of Gotvand Irrigation Scheme

Source: Karoun e Bozorg Irrigation and Operational Networks Company (KBOANC)1. Gotvand main canal2. Gotvand Farmers Irrigation Cooperative3. Gotvand pump canal4. Ab Baran Irrigation Cooperative
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The design of this study was descriptive-casual research that was carried out by asurvey method. The population of this studyconsisted of all 1130 farmer members of twoWUAs that had been established in GIS inKhuzestan Province. Although there are somecritiques about assessing WUAs performancefrom farmer’s perspectives because of theirsubjective judgments (Magingxa et al., 2006),it seems that farmers as beneficiaries of WUAsare the best assessors. Stratified samplingwith proportional allocation was used assampling method. The sample size allocatedproportionally among head, middle and tailof canals in the both WUAs. Researcher-madequestionnaire were used for data collection.Questionnaire validity was confirmed byexpert opinion and colleague reviewing. Itsreliability was measured by Cronbach's alphaas 0.73. Data were obtained from 124 farmersof two established WUAs in GIS during 2016.The survey questionnaire consisted of three

parts. The first part included 23 statementsrelated to physical and environmental, so-cio-economic and institutional and managerialindices. These indices are called driving con-texts and detailed in Table 2. The second partincluded 20 five-point Likert statements re-lated to 10 indices of WUAs performance.These indices itself consisted four WUAs per-formance criteria including operation status,maintenance and repair status, status of watercharge collection and status of WUA's man-agement. According to the related literatureWUAs performance is assessed by variablesdetailed in Table 3. (Dakurah et al., 2005).The third part of questionnaire estimatedfarmer's satisfaction with both WUAs per-formance and their authorities. This part con-sisted of 15 five-point Likert items rangingfrom 1 ‘strongly disagree’ to 5 ‘strongly agree’to measured 10 indices of farmers’ satisfaction.Farmer's satisfaction with WUAs is definedby variables (indices) detailed in Table 4.

Factors Affecting Farmer's Satisfaction with ...  / Karami and Yeilagh Choghakhor

Category Variables definition

Physical and
Environmental

Land area Area of land ownership (ha)Land plots Number of land plotsHectares Hectares cultivatedLocation Location of farm along irrigation canal (Head, middle, tail) Scarcity Status of water supply in irrigation canal (under or without scarcity)Other sources Water consumption of other sources (River, well. Drain, etc.)Physical Physical situation of the irrigation schemeDesign Design quality of the irrigation scheme
Social and
Economic

Age Age of farmerEducation Farmer education levelKnowledge Farmer knowledge level about the WUAExperience Farmer experience in irrigated agricultureHousehold Household sizeIntake members Number of members in water users group under secondary gateHousehold income Household income derived from non-farming activitiesHarmony Social cohesiveness and harmony among members of the WUAParticipation Situation of farmer's participation in WUAInstitutional and 
Managerial

Qualification Competence of management board of WUATrust Trust in the management board of the WUATransparent Transparent management structure of the WUAAccountability Level of WUAs' accountability to its membersRelationship with members Level of relations between the WUA and its membersRelationship with authority Level of relations between the WUA and the water authority

Table 2
Driving Contexts Factors Influencing Performance and Satisfaction with WUAs
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Ostrom (1990) model about common poolsresources was used which show direct andindirect relationships and effects of inde-pendent variables on dependent variable.This model has three driving contexts of phys-ical-environmental, socio-economic charac-teristics, and institutional structure. Accordingto this model the driving contexts as inde-pendent variables effect performance andlead to outcomes. The variables of drivingcontexts in this study are described in Table2. Appling the model we argued that the driv-ing contexts and WUA’s performance as in-dependent variables affect dependent variableof satisfaction. So in this study independentvariables consisted of driving contexts (phys-ical and environmental, socio-economic andinstitutional and managerial status), andWUAs performance (performance in operationmanagement, maintenance and repair man-agement, Irrigation Service Fee collection(ISF), WUA board competence). Dependentvariables consisted of four satisfaction vari-

ables including satisfaction with operation,satisfaction with maintenance and repair, sat-isfaction with Irrigation Service Fee collection(ISF), satisfaction with board of WUAs. Inthis study all variables of driving contexts,WUAs performance assessment and farmer'ssatisfaction that thought to be related to eachother are taken into consideration. This studyhad four models of satisfaction that examinedand verified by ordinal logistic regression.The models calculated using Spss software.The type of link function in ordinal logisticregression was complementary log-log. Co-efficients of ordinal logistic regression modelswere estimated by using the following for-mula.
Pr(Satisfaction)=φ(β0+β1 x1i+β2 x2i+⋯+βn xnithe model fitting and goodness of fit weretested by Chi-square and Pearson Chi-squarerespectively. Model coefficient of determinationestimated by pseudo R-square statistics (in-

Factors Affecting Farmer's Satisfaction with ...  / Karami and Yeilagh Choghakhor

Category definition

Operation Farmer accesses to required water (adequacy)Assured accesses to required water (timeliness)Equity in water distribution (equity)Maintenance and repair Gathering repair and maintenance costs of irrigation infrastructureAppropriate repair of irrigation infrastructureAppropriate maintenance of irrigation infrastructureWater charge collection Timeliness in water contracts with farmers Timeliness in receiving irrigation service fee (ISF)Board of WUAs Appropriate seasonal inspection of irrigation infrastructurePunishment of rule violators and free riding in irrigation scheme

Table 3
Indices of WUAs Performance Assessment 

Category definition

Operation Farmer's satisfaction with irrigation scheduleFarmer's satisfaction with repair of irrigation schemeMaintenance and repair Farmer's satisfaction with water distributionFarmer's satisfaction with maintenance of irrigation schemeIrrigation service fee collection (ISF) Farmer's satisfaction with irrigation service fee (ISF)
Board of WUAs Farmer's satisfaction with board of WUAsFarmer's satisfaction with water controller of WUAs

Table 4
Indices of Farmer’s Satisfaction with WUAs
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Factors Affecting Farmer's Satisfaction with ...  / Karami and Yeilagh Choghakhorcluding Cox and Snell, Nagelkerke, McFad-den).
rESULtS And dISCUSSIonIt is evident from Table 5 that average farmsize and number of plots is 3 hectares and2.5 plots, respectively. Each farmer householdhas 5 members and cultivates about 5.4hectares in the scheme and earns 76% of itsincome from farming (26% of household in-come derived from non-farming activities).The farmers have 44.5 years old and 25.3years experiences in farming averagely. Morethan half of them are illiterate or have ele-mentary education. Each group of farmersunder secondary gate is composed of 41farmers that most of them are members of

the same tribe and family (social cohesivenessand harmony among members of the WUA isabout 3.9). Based on farmer perceptions,their WUA board have medium managementqualification (board qualification =3) andthey have moderate trust on the board. Be-cause of weak internal and external commu-nication between the WUAs and their membersand also government authorities (2 and 2.6respectively), low level of transparency andaccountability in the WUAs (2.4 and 2.6 re-spectively), the beneficiaries has low familiaritywith their WUA. As revealed from Table 5,farmer’s knowledge level about WUAs is low(knowledge level =2) and they have a moderateparticipation in WUAs.
Category definition Mean Sd

Physical and
Environmental

Area of land ownership (ha) 3.0 0.71Number of land plots 2.5 0.32Hectares cultivated 5.4 0.63Location of farm along irrigation canal (Head, middle, tail) 2.0 0.17Status of water supply in irrigation canal (under or without scarcity) 1.0 0.8Water consumption of other sources (River, well. Drain, etc.) 0.3 0.05Physical situation of the irrigation scheme 3.0 0.25Design quality of the irrigation scheme 3.2 0.23
Social and
Economic

Age of farmer 44.5 2.4Farmer education level 2.0 0.22Farmer knowledge level about the WUA 2.0 0.2Farmer experience in irrigated agriculture 25.3 2.5Household size 5.1 0.36Number of members in water users group under secondary gate 40.7 5.8Household income derived from non-farming activities 0.26 0.08Social cohesiveness and harmony among members of the WUA 3.9 0.18Situation of farmer's participation in WUA 3.5 0.19Institutional and 
Managerial

Competence of management board of WUA 3.0 0.18Trust in the management board of the WUA 3.6 0.19Transparent management structure of the WUA 2.4 0.17Level of WUAs' accountability to its members 2.6 0.26Level of relations between the WUA and its members 2.6 0.26Level of relations between the WUA and the water authority 2.0 0.14

Table 5
Internal Factors Influencing Performance and Satisfaction with WUAs

According to the results presented in Table5, the design and physical situation of irrigationand drainage infrastructures in GIS is medium but because of water scarcity especially attail of canals about 30% of farms use otherwater sources such as wells and Karoun River. 
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In the Table 6 status of WUAs performanceand farmer's satisfaction with WUAs is deliv-ered. The results revealed that performanceof the WUAs in operation, maintenance andrepair, board of WUAs was medium and farm-ers had moderate satisfaction in those indices.WUAs performance in collection of water

charge was well and the farmers were satisfiedwith method of water charge collection. Dif-ferential test showed that farmer's satisfactionwith WUAs boards is more than their per-formance that may be referred to tribal andfamily relations between boards and membersof the WUAs.

Factors Affecting Farmer's Satisfaction with ...  / Karami and Yeilagh Choghakhor

Category Performance Satisfaction Paired samples test
Mean SE Mean SE t P-valueOperation 3.2 0.26 3.2 0.21 0.29 0.78Maintenance and repair (M&R) 2.8 0.12 2.6 0.18 -1.15 0.26Water charge collection 4.3 0.13 4.1 0.19 -1.02 0.31Board of WUAs 2.9 0.23 3.8 0.11 3.3 0.003**

Table 6
Status of WUAs Performance and Farmer's Satisfaction with WUAs

WUAs operation services mainly refer toirrigation schedule and water distribution inirrigation scheme. According to results thefarmers have moderate satisfaction with theWUAs operation services. The marginal effectsof the 8 variables in explaining farmers’ sat-isfaction with operation are shown in Table7 below. Accordingly, statistics of Chi-Square(116.9) and Pearson Chi-Square (3227.4)show that regression model is significant aswell as the Pseudo R-squared (Cox andSnell=0.53, Nagelkerke=0.65, McFadden=0.37)show the robustness of the model. Based onthese results, variables of location and waterconsumption from other sources have inverse

relation with satisfaction with operation. Asillustrated in Table 7, the WUAs performancein maintenance and repair (M&R) and col-lection of Irrigation Service Fee (ISF) havesignificant effects (coefficients=0.18 and 0.09respectively) on quality of their operationservices in GIS. The reason of these results isthat M&R service and ISF collection causebetter water flow and better water distributionin irrigation network. Among all factors ofcontext, two variables included farmer par-ticipation and WUA relation with membersdirectly contribute on the level of satisfactionwith operation services. Therefore, the morefarmer participation and communication with

**p<0.01

Variables Coefficient SE
degree of satisfaction with operationProb(Y=1) Prob(Y=2) Prob(Y=3) Prob(Y=4) Prob(Y=5)Location -0.23** 0.00 0.27 0.23 0.2 0.195 0.164Scarcity 0.26** 0.01 0.16 0.175 0.183 0.208 0.228Harmony 0.17** 0.00 0.13 0.135 0.15 0.155 0.173Participation 0.19* 0.03 0.082 0.086 0.091 0.089 0.1Water consumption from other sources -0.14* 0.03 0.157 0.122 0.075 0.058 0.022Relation between WUAs and members 0.2* 0.02 0.119 0.132 0.156 0.18 0.219Performance of water charge collection 0.09* 0.04 0.125 0.127 0.13 0.133 0.132Performance of Maintenance and repair 0.18** 0.00 0.143 0.15 0.157 0.169 0.19Model fitting: Chi-square =116.9, P-value=0.00 Goodness of fit: Pearson Chi-square: 3227.4, p-value=0.04Pseudo R-squared: Cox and Snell=0.53, Nagelkerke=0.65, McFadden=0.37 

Table 7
Marginal Effects of Variables over Satisfaction with Operation in Ordinal Probit Model

**p<0.01
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WUA, the more they were satisfied with op-eration services. Results of the regressionmodel confirmed findings of Joshi and Hooja(2000) and Koc et al. (2006) that revealedM&R performance influence farmer satisfac-tion and success of WUAs.Farmers’ satisfaction with Repair and Main-tenance (R&M) is shown in Table 8, accordingly,statistics of Chi-square (127.3) and PearsonChi-square (2136.1) show that regression modelis significant as well as the Pseudo R-squared(Cox and Snell=0.45, Nagelkerke=0.58, McFad-den=0.41) show the robustness of the model.Based on output of ordinal probit model, per-formance of WUAs in maintenance and repair,WUAs relationship with its members andfarmer’s participation have the most significanteffect on satisfaction with M&R. The results ofTable 8 show that variables of location andnumber of farmers under intake gate as variables

of social and managerial contexts have inverserelation with satisfaction with operation. Asshowed in Table 9, ordinal logistic regressionmodel is significant (Chi-square=128.4, PearsonChi-square: 2527.7) and model determinationcoefficient is suitable (Pseudo R-squared: Coxand Snell=0.463, Nagelkerke=0.61, McFad-den=0.043). Table 9 shows that water scarcityin the irrigation scheme and water consumptionfrom other sources have inverse relation withsatisfaction with water charge collection. Resultsindicate that variable of area of land ownershipas physical and environmental context and vari-able of WUAs relation with its members asmanagerial context beside performance of watercharge collection shaped level of satisfactionwith payment of irrigation service fee. Qualitativeobservations denote that all above noted vari-ables had an impact on access to water. Whileirrigation scheme is under water scarcity and

Variables Coefficient SE
degree of satisfaction with (r&M)Prob(Y=1) Prob(Y=2) Prob(Y=3) Prob(Y=4) Prob(Y=5)Location -0.23* 0.02 0.13 0.09 0.05 0.02 0.01Design quality of scheme 0.27* 0.04 -0.11 0.01 0.17 0.2 0.31Participation 0.3** 0.00 0.24 0.34 0.48 0.85 0.91Intake members -0.08* 0.05 0.03 0.02 0.02 0.01 -0.01Relationship with members 0.33** 0.01 0.25 0.26 0.33 0.42 0.55Performance maintenance and repair 0.46** 0.00 0.37 0.4 0.49 0.53 0.67Model fitting: Chi-Square =127.3, sig=0.00 Goodness of fit: Pearson Chi-Square: 2136.1, sig=0.02Pseudo R-squared: Cox and Snell=0.45, Nagelkerke=0.58, McFadden=0.41

Table 8
Marginal Effects of Variables over Satisfaction with Repair and Maintenance (R&M) In Ordered Probit Model

**p<0.01
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Variables Coefficient SE
degree of satisfaction with water charge collectionProb(Y=1) Prob(Y=2) Prob(Y=3) Prob(Y=4) Prob(Y=5)Scarcity -0.29* 0.04 0.37 0.29 0.26 0.19 0.07Ownership 0.47** 0.00 0.31 0.35 0.4 0.44 0.51Water consumption from other sources -0.34** 0.01 0.25 0.21 0.18 0.14 0.06WUA relation with members 0.12* 0.05 0.14 0.25 0.32 0.41 0.48Performance of water charge collection 0.41** 0.00 0.52 0.55 0.61 0.68 0.74Model fitting: Chi-Square =128.4, sig=0.00 Goodness of fit: Pearson Chi-Square: 2527.7, sig=0.01Pseudo R-squared: Cox and Snell=0.463, Nagelkerke=0.61, McFadden=0.043

Table 9
Marginal Effects of Variables over Satisfaction with Water Charge Collection in Ordered Probit Model

**p<0.01
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farmers have to use other water sources suchas river, well, drain and so on, they are reluctantto pay irrigation service fee. The model illustratedin table 9 is consistent with findings of Araral(2009) and Easter (2000) that mentionedwater scarcity and status of M&R as determinantfactors in farmers' satisfaction.Farmers’ satisfaction with boards of WUA isshown in Table 10, accordingly, statistics of Chi-Square (142.4) and Pearson Chi-Square (3197.7)

show that regression model is significant. PseudoR-squared statistics shows the robustness ofthe model (Cox and Snell=0.45, Nagelkerke=0.58,McFadden=0.41). The results of the orderedprobit model in Table 10 revealed variables re-lated to managerial context such as accountabilityand relationship between WUA and membersand also M&R performance have the most in-fluence on satisfaction with manager and boardof WUA. Variables related to social context such

as farmers' participation, farmers' knowledgeand awareness about principal of irrigation co-operatives (WUAs), directly impact on satisfactionwith WUA board. These results are consistentwith the finding of Bhuyan (2007), Aydoghdu(2015) and Omid (2012).
ConCLUSIonThe first purpose of this study was to assessthe farmer's satisfaction with services deliv-ered by Water User Associations (WUAs).The second purpose was to identify effectivefactors of physical-environmental, socio-eco-nomic and managerial contexts that determinefarmer's satisfaction with performance ofWUAs in Gotvand Irrigation Scheme (GIS).The results of the survey showed that mostof the WUAs members were elderly small-holder farmers who were illiterate or had el-ementary education and agriculture was theonly source of their livelihood. The two WUAsin GIS consisted of many crowded watergroups under secondary intake gates thatlevel of cohesiveness and harmony among

their members was very high and almostmost of members had familial ties with eachother. The farmers had little information andknowledge about the WUAs. The farmersdidn't completely relied and trust on theirWUA board and they believed that the WUAboard had medium management competence.Internal and external communication betweenthe WUAs and their members and also gov-ernment authorities was weak. The level oftransparency and accountability in the WUAswas low, so both the beneficiaries’ awarenesswith their WUA and their knowledge level ofWUAs was low and they had moderate par-ticipation in WUAs. The design and physicalsituation of irrigation and drainage infra-structures in GIS were medium but becauseof water scarcity especially at tail of canals,about one third of farms used other watersources such as wells and river. The WUAsperformance in Maintenance and Repair(M&R) and collection of Irrigation ServiceFee (ISF) as well as farmer participation andcommunication with WUA had significant ef-

Factors Affecting Farmer's Satisfaction with ...  / Karami and Yeilagh Choghakhor

Variables Coefficient SE
degree of satisfaction with boards of WUA Prob(Y=1) Prob(Y=2) Prob(Y=3) Prob(Y=4) Prob(Y=5)Farmer knowledge 0.18* 0.03 0.21 0.23 0.26 0.31 0.39Farmer participation 0.16* 0.02 0.19 0.27 0.35 0.40 0.44Accountability 0.51** 0.00 0.54 0.63 0.7 0.76 0.82Relations with members 0.36** 0.00 0.31 0.38 0.45 0.55 0.62Performance Maintenance and repair 0.45** 0.00 0.36 0.4 0.48 0.57 0.87Model fitting: Chi-Square =142.4, sig=0.00 Goodness of fit: Pearson Chi-Square: 3197.7, sig=0.04Pseudo R-squared: Cox and Snell=0.7, Nagelkerke=0.78, McFadden=0.46

Table 10
Marginal Effects of Variables over Satisfaction with Boards of WUA in Ordered Probit Model

**p<0.01
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fects on satisfaction with operation servicesin GIS. Results indicated Farmer’s satisfactionwith maintenance and repair is dependenton location of farm in the irrigation scheme,design quality of the irrigation scheme, farmerparticipation in WUA, number of membersin water users group under secondary gate,WUA relationship with members and M&Rperformance. Results indicated that variablesof water scarcity and water withdrawal fromother sources, variable of WUA relation withmembers beside water charge collection per-formance shaped level of satisfaction withpayment of irrigation service fee. The studyshowed variables of farmer knowledge levelabout the WUA, farmer participation in WUA,level of relations and accountability betweenthe WUA and its members besides M&R per-formance influenced satisfaction with man-agement and board of WUA. Based on the re-sults of the present study, the following rec-ommendations can be drawn:- WUA board had positive effect on increasingfarmers' satisfaction and their commitmentin WUA affairs. To achieve these goals it isessential that government encourage farmersby implementation of promoting programsto select qualified, trustful WUA board whocommunicate with its members and externalauthorities. - It seems that performance of Maintenanceand Repair (M&R) is very essential in the in-crease of farmer's satisfaction with WUAs, sowe suggest that all necessary authorities andresponsibilities related to maintenance andrepair management transferred to WUAs.
ACKnoWLEdGEMEntSThe authors would like to thank KhuzestanWater and Power Authority and KhuzestanGeneral Office of Nomadic Affairs, for theirparticipation in this study. We also thank theanonymous reviewers of our paper for theiruseful comments.

rEFErEnCESAhmadvand, M., & Sharifzadeh, M. (2010).Feasibility study of water user associations:

The Case of Kavar Plain of Fars Province.
Iran Agricultural Extension and Education
Journal, 5(2), 1-15.Araral, E. (2009). What explains collectiveaction in the commons? Theory and evi-dence from the Philippines. World Devel-
opment, 37(3), 687-697. Arcas-Lario, N., Martin-Ugedo, J.F., & Minguez-Vera, A. (2014). Farmer's satisfaction withfresh fruit and vegetable marketing Spanishcooperatives: An explanation from agencytheory. International Food and Agribusiness
Management Review, 17(1), 127-147.Aydogdu, M. H., Yenigun, K., & Aydogdu, M.(2015). Factors affecting farmer's satis-faction from water user association in theHarran Plain-GAP Region, Turkey. Journal
of Agricultural Science and Technology,
17(1), 1669-1684.Azizi Khalkheili, T., & Zamani, G. H. (2009).Farmer participation in irrigation man-agement: The case of Droodzan Dam Irri-gation Network. Iran Agricultural Water
Management, 96(5), 859-865.Bhuyan, S. (2007). The ‘people’ factor in co-operatives: The effect of attitudes on mem-ber participation and commitment. Cana-
dian Journal of Agricultural Economics,
55(1), 275-298.Bos, M.G., Burton, M.A., & Molden, D.J. (2005).
Irrigation and drainage performance as-
sessment: Practical guidelines. Colombo,Sri Lanka: CABI Publishing: InternationalWater Management Institute. ISBN 0 85199967 0Dakurah, H.A., Goddard, E., & Osuteye, N.(2005). Attitudes towards and satisfactionwith cooperatives in Alberta. A surveyanalysis. American Agricultural Economics
Association Annual Meeting, July 24-27, Al-berta. USA.Damisa, M., Abdulsalam, Z., & Kehinde, A.(2008). Determinants of farmer's satisfac-tion with their irrigation system in Nigeria.
Trends in Agricultural Economics, 1(1), 1-8.Easter, K.W. (2000). Asia’s irrigation man-agement in transition: A paradigm shift

Factors Affecting Farmer's Satisfaction with ...  / Karami and Yeilagh Choghakhor



In
te

rn
at

io
na

l J
ou

rn
al

 o
f A

gr
ic

ul
tu

ra
l M

an
ag

em
en

t a
nd

 D
ev

el
op

m
en

t, 
8(4), 4

51-463
,  Decem

ber 201
8.

462

faces high transaction costs. Review of Agri-
cultural Economics, 22(2), 370–388. Elias, A., Nohmi, M., Yasunobu, K., & Ishida, A.(2015). Farmer's satisfaction with agri-cultural extension service and its influencingfactors: a case study in North West Ethiopia.
Journal of Agricultural Science Technology,
17(1), 39-53.Gomo, T., Mudhara, M., & Senzanje, A. (2014).Farmer's satisfaction with the performanceof the Mooi River irrigation scheme. KwaZu-lu-Natal, South Africa. Water SA, 40(3),437-444.Gorton, M., Sauer, J., Peshevski, M., Bosev, D.,Shekerinov, D., & Quarrie, S. (2009). Watercommunities in the Republic of Macedonia:An empirical analysis of membership sat-isfaction and payment behavior. World De-
velopment, 37(12), 1951-1963. Hernandez-Espallardo, M., Arcas-Lario, N., &Marcos-Matas, G. (2013). /Farmer's satis-faction and intention to continue mem-bership in agricultural marketing cooper-atives: Neoclassical versus transaction costconsiderations. European Review of Agri-
cultural Economics, 40(2), 239-260.Johnson, S.H. (1995). Selected experienceswith irrigation management transfer: eco-nomic implications. Water Resources De-
velopment, 11(1), 61–72.Joshi, L., & Hooja, R. (2000). Participatory Ir-
rigation Management, Paradigm for the
21st Century. Japur and New Delhi. India,Rawat Publications.K’akumu, O.A., Olima, W.H.A., & Opiyo, R.O.(2016). Local experiences in irrigationmanagement transfer (IMT): The case ofthe west Kano scheme in Kenya. Irrigation
and Drainage, 65(5), 682–690.Koc, C., Ozdemir, K., & Erdem, A. K. (2006).Performance of water User associationsin the management operation and main-tenance of Great Menders Basin IrrigationSchemes. Journal of Applied Science, 69(1),90- 93.Koppa, G.G. (2008). Institutional change andwater productivity: A scenario testing of

canal irrigation cooperatives in northernGujarat for financial viability. Retrievedfrom: https://www.researchgate.net/pub-lication/46455960.Kuscu, H., Boluktepe, F.E., & Demir, A.O. (2009).Performance assessment for irrigation wa-ter management: A case study in the Kara-cabey irrigation scheme in Turkey. African
Journal of Agricultural Resources, 4(2),124–132. Magingxa, L.L., Alemu, Z.G., & Van Schalkwyk,H.D. (2006). Factors influencing the successpotential in smallholder irrigation projectsof South Africa: A principal component re-gression. International Association of Agri-
cultural Economists Conference, 12–18 Au-gust, Gold Coast, Australia.Nishi, A. K. Sah., & Kumar, R (2011). DairyFarmer's satisfaction with Dairy CooperativeSocieties: A case study. Indian Research
Journal of Extension Education, 11 (1), 74-78. Omid, M. H., Akbari, M., Zarafshani, K., Es-kandari, Gh.H., & Shabanali Fami, H. (2012).Factors influencing the success of wateruser associations in Iran: A case of Moqan,Tajan, and Varamin. Journal of Agricultural
Science and Technology, 14(1), 27-36.Ostrom, E. (1990). Governing the Commons:
The evolution of institutions for collective
action. New York, USA: Cambridge Univer-sity Press.Prefol, B., Tardieu, H, Vidal, A., Fernandez, S.,Plantey, J., & Darghouth, S. (2006). Public–private partnership in irrigation anddrainage: Need for a professional thirdparty between farmers and government.
Irrigation and Drainage, 55(1), 253–63.Raboca, H. (2006). Determinants of CustomerSatisfaction and Service Quality: The Caseof Romanian Public Services. Transylvanian
Review of Administrative Sciences, 16(1),124-135.Sam, S., & Shinogi, Y. (2013). Performanceassessment of Farmer Water User Com-munity: a case study in Stung Chinit irri-gation system, Cambodia. Paddy and Water

Factors Affecting Farmer's Satisfaction with ...  / Karami and Yeilagh ChoghakhorFactors Affecting Farmer's Satisfaction with ...  / Karami and Yeilagh Choghakhor



In
te

rn
at

io
na

l J
ou

rn
al

 o
f A

gr
ic

ul
tu

ra
l M

an
ag

em
en

t a
nd

 D
ev

el
op

m
en

t, 
8(4), 4

51-463
,  Decem

ber 201
8.

463

Environment, 13(1), 19-27. Vermillion, D. L. (1997). Management devo-lution and the sustainability of irrigation:results of comprehensive versus partialstrategies. FAO/World Bank Technical Con-
sultation on Decentralization and Rural De-
velopment, Rome, Italy.Zarafshani, K., Alibaygi, A., H., & Afshar, N.(2008). The utility discriminant analysisfor predicting farmer’s intention to par-ticipate in farmers managed irrigation sys-tems in Iran. Journal of Applied Science,
8(4), 697- 701.

How to cite this article:Karami, A. & Yeilagh Choghakhor, H. (2018).Factors Affecting Farmer's Satisfaction with WaterUsers Associations Performance at Gotvand Irrigation Scheme in Khuzestan Province, Iran.
International Journal of Agricultural Management and Development, 8(4), 451-463.
UrL: http://ijamad.iaurasht.ac.ir/article_542562_5d0e745ad1011c2b052b23d3fc7c117e.pdf

Factors Affecting Farmer's Satisfaction with ...  / Karami and Yeilagh Choghakhor


