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INTRODUCTIONConstituting 97.4% of the total water of theworld, the water of seas and oceans is of nouse in practice. Freshwater resources coveronly 2.6% of the Earth’s surface mostly in theform of ice at the poles, glaciers, and ground-water. Although around 70% of the Earth’ssurface is covered with water, only a smallportion contains easily accessible and renew-able freshwater. These water resourcesmainly consist of groundwater and surfacewater, including rivers, lakes, and wetlands(Kochhar et al., 2015). As is evident, eventhough the Earth is mostly covered withwater, human beings can use only a smallpart of water resources. Indeed, all plansneed to consider these restrictions1. Unfortu-nately, the meager amount of water that ex-ists in the rivers is reducing and thisthreatens crop quality and even human life(Bagherian, 2009). Water scarcity has seri-ously been addressed in the last few decades(Davies & Simonovic, 2011) because factorssuch as resource overuse and irrational con-sumption in industrial, agricultural, and mu-nicipal areas have decreased the recharge ofrivers and lakes (Jingling et al., 2010)Investigations have proven the negative ef-fects of water scarcity on economies(Kochhar et al., 2015). Furthermore, theyconfirm that the pressure on the publicbudget of countries will heighten (Milton &January, 2010). Therefore, water scarcity canbe a threat to more than a billion people liv-ing in the world, for sustainable livelihoods,and, in particular, for agricultural productionin developing countries. As a scarce life re-source, the reduction of water will lead to anincrease in its price, which will consequentlyaffect low-income families. In March 2007,the Global Bank announced that by 2050, theavailable water around the world will behalved. Several countries are already facing acrisis (Milton & January, 2010). Iran’s sharein global freshwater resources is lower thanelsewhere. While 1% of the world population

resides Iran, its share of freshwater resourcesis only 3%. Of 397.9 billion m3 of annual pre-cipitation in Iran, 66% evaporates beforereaching the rivers. The total annual renew-able interior water resources comprise128.55 m3, with an estimated 9 billion m3 ofrenewable exterior water resources. The an-nual volume of resources is estimated at 137billion m3. Annual rainfall in the Middle Eastand Iran is 217 and 228 mm, respectively,which are less than one-third of the world’saverage rainfall. Although Iran is a dry andsemi-arid country, more than 90% of thecountry’s water consumption is allocated toagriculture (Gholamrezai & Sepahvand,2017). Several studies have revealed that lowwater efficiency that leads to the waste ofwater emanates from the exclusion of farm-ers from water management. So far, severalmethods have been suggested as per the sta-tus of water resources management but theresults show that paying attention only towater projects with no regards to the partic-ipation of villagers has led to the fact that theefficiency and productivity of the irrigationsystems have been much lower than whatpredicted in the planning and feasibilitystudy phases of the water projects (Jinglinget al., 2010). Therefore, water use efficiencyhas reduced to about 25% to 30% and invest-ment in the development of water resourceshas faced decreasing returns (Gholamrezai &Sepahvand, 2017). Hence, public participa-tion can be a key factor in improving naturalresource management (Sharifi et al., 2010)and the efficiency of water resources (Jin-gling et al., 2010).Nowadays, an increase in the perception ofsocial and environmental systems and its sig-nificant association with agricultural produc-tion has led to a significant change in themanagement of water resources within a par-adigm called “participatory management”(Hu et al., 2014; Joanna et al., 2010). This par-adigm requires bottom-up management inwhich most errands are to be handled by thepeople (Uysal & Atıs, 2010). Today, in many1A look at the status of water resources in Iran and the world, TheInformation Office of the Vice President of Strategic Planning andControl of the Presidency.
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countries, irrigation systems managementhas been delegated to Water Users Associa-tions (WUAs), the challenges are waterscarcity and the accomplishment to the goalsof sustainable agriculture management in anefficient manner (Gholamrezai & Sepahvand,2017; Hosseinpur et al., 2016).Transferring irrigation management tofarmers through WUAs increases water pro-ductivity and ultimately leads to better use ofwater in agriculture (Taleghani, 2015).Franzén et al. (2015) depict a structure thatcan both be accountable and increase partic-ipation. They enumerate some cases such as“leadership” and “good management”, “insti-tutional facilities”, and “performance evalua-tion” as the main components of thisstructure.Considering the public participation inwater resource management is in need of aseries of requirements and settings, this isbecause as the participation of the people inthis important issue depends on the circum-stances and the farmers’ characteristics sincethe participation of the farmers in water re-sources management is connected with vari-ous aspects of individuals’ lives. So far, therehas been a vast body of research in this field,each of which has identified the facilitator(s)for participatory programs. Some studieshave suggested that factors such as involvingfarmers in all water management processes,solving participation problems, and increas-ing people’s information through media(Qiao et al., 2009), the role of promoting andaddressing supply problems, as well as ad-ministrative and democratic factors, and so-cial and economic factors (Kazbekov et al.,2009) can accelerate the participation.Goetz et al. (2017) showed that “farmers’profit and loss”, “uniform rules”, and “satisfac-tory performance” of the water users’ associ-ations can contribute to the success of theassociations and can increase the participa-tion of farmers. Hu et al. (2014) identifiedwater shortage as a critical issue in arid areasin the northwest of China, mentioned waterusers’ associations as the water resources

management strategy, and reported that if“increasing women’s participation in vil-lages”, “making trust between farmers”, aswell as “satisfying farmers’ needs” are con-sidered, these associations would succeed.Hosseinpur et al. (2016) introduced the es-tablishment of WUAs as one of the coopera-tive irrigation management strategies thatwould provide a basis for the participation offarmers in coping with the challenges ofwater shortage and achieving agriculturalwater sustainable management goals in anefficient way. He asserted that increasingfarmers’ participation would be a prerequi-site for the success of these associations, andmechanisms such as “support”, “manage-ment”, “economics” and “education” would beimportant in this regard.In another study, it was found that thetransfer of irrigation management to farmersincreased water productivity, and “farmers’satisfaction” was very important for the suc-cess and participation in water users’ associ-ations (Taleghani, 2015). Also, Ghoalmrezai& Sepahvand (2017) showed that “relatedtraining courses”, “farmers’ literacy level”, and“farmers’ subjective norms” would increasetheir participation in WUAs. Valizadeh et al.(2016) conducted a study on pro-environ-mental analysis of farmers’ participatory be-havior toward conservation of surface waterresources in the southern part of Lake Ure-mia’s catchment area. They showed that par-ticipation norms had the highest effect onfarmers’ participatory behavior. In anotherstudy on farmers’ participatory-orientedwater conservation behavior from the envi-ronmental psychological perspective, it wasshown that there was a significant differencebetween farmers who had participated intraining courses related to water issues andthose who had not (Valizadeh et al., 2018).This study will answer the following ques-tions:1-What are solutions to increase farmers’participation in WAUs in Lorestan Province?2-Which solutions are perceived by farmer’sviewpoints to be the most important?
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METhODOLOgy
Qualitative sectionThe qualitative part of the study was con-ducted with a grounded theory approach andan exploratory approach (solutions for en-hancing farmers’ participation in WUAs inLorestan Province). The studied populationconsisted of 14 experts1. Sampling in thequalitative phase was completely differentfrom that in the quantitative phase becauseit aims to provide a deeper understanding ofthe studied phenomenon rather than a gen-eralization of the findings. In the qualitativephase, the participants were selected to elicitthe most possible information about thestudied phenomenon. In this study, the inter-viewees were taken by the purposeful snow-ball sampling technique. The snowballsampling technique is a non-probabilisticsampling method for cases where the studiedunits are not easily identifiable, especiallywhen these units are very rare or a small partof a very large society (Creswell, 2012). Inthis method, after identifying or selecting thefirst sample, it is used to identify and selectthe second sample unit and this process is re-peated for the other sample units. This tech-nique can be carried out through both linearand non-linear (exponential) approaches.The selection of samples was continued untilno new data was collected anymore; in otherwords, the criterion for reaching the stage ofsaturation was the lack of access to new datain new samples (Creswell, 2012; Khosravi etal., 2015).Interviews began with simple and generalquestions and proceeded towards more de-tailed questions. Each interview lasted about30-40 minutes. In this study, informed con-sent, anonymity, the confidentiality of infor-mation, the right to leave during the study,and other ethical obligations were taken intoaccount. Data were collected and analyzedwith a systematic, continuous, and simulta-neous comparison of the data. After received the consent, all interviewswere transcribed and reviewed several times;

furthermore, the participants approved allthe recorded and transcribed interviews.Through the process of data collection andanalysis, any reflections and ideas related tothe data that came to the researcher’s mindwere recorded and used in the subsequentinterviews. The data obtained from each in-terview was written down to be coded. Fi-nally, the analysis of this data was performedthrough the most commonly used methods,namely, open coding, axial coding, and selec-tive coding of Grounded Theory.Although the essence of reliability for qual-itative research lies with consistency, datawere extracted from the sources, and theiraccuracy was verified with peers by triangu-lation. To analyze the data, three types of cod-ing were performed: “open coding”, “axialcoding”, and “selective coding”.In these three coding processes, the origi-nal codes were first extracted. Then, the ini-tial codes that were related and could formthe potential classes were categorized intoone group and formed the correspondingclasses of themes. Subsequently, each of thesepotential themes was examined and adjustedwith the statements quoted from partici-pants. In this research, all the steps (opencoding, axial coding, and selective coding)were performed by the MAXQDA 12 softwarepackage.
Quantitative sectionThe statistical population of the researchincluded all the households of farmers using24 agricultural water pump stations inLorestan Province (1990 farmers).
Sampling methodUsing Cochran’s formula, 133 respondentswere selected as samples by the proportionalstratified sampling method.

Step 1: The first stage of sampling was anassessment made by the respective organiza-tions. The farmers were divided into threegroups in terms of participation in water re-sources management” weak, medium, andstrong” (Table 1)1 Lorestan Regional Water Authority (LWA) and Water and SoilDeputy of the Jahad-e Agriculture Organization in Lorestan Province

Solutions to Enhance the Farmers’ Participation in...  / Sepahvand et al.
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Step 2: For each category, the number ofoperators was chosen in proportion to thetotal number.
Step 3. The number of operators was se-lected randomly (Table 2).The main data collection instrument of theresearch was a questionnaire composed oftwo sections: 1) Demographic and profes-sional characteristics of farmers (age, experi-ences, literacy level, etc.) and 2) 22 itemssolutions1 for enhancing the farmers’ partic-ipation in WUAs, according to the importanceof the items on the 5-point Likert2 scale. 

RESULTS  
Research findings in the qualitative
research sectionThe results showed that the age of partici-pants ranged from 37 to 53 years, with an av-erage of 46 years. Since the experts of theconstruction of these stations had full knowl-

edge of the region and its inhabitants andhave been interacting with the villagers fromthe beginning of the construction up to theoperation of agricultural water pumping sta-tions, they proposed several strategies to in-crease the participation of farmers. Byintegrating the data and performing axial andselective coding, solutions for increasingfarmers’ participation in WUAs of LorestanProvince were derived within three cate-gories (Table 3).According to experts, three major strategieswere presented including “supportive strate-gies”, “management strategies”, and “strate-gies for promoting cooperation betweenfarmers”. The first category was related to“collaboration promotion (A1-A3)”. The sec-ond category was related to “support” includ-ing “training (B1-B3)” and “facilitation ofinteraction with experts (B4-B8)”. The thirdcategory was related to “management”, whichincluded some subcategories such as “man-ager selection” (C1-C4), “elimination of dis-crimination (C5-C7)”, “water price (C8-C11)”.1 22 items solutions proposed by experts in Qualitative section wereprovided to the members of WUAs in the form of a questionnaire  2 Very much = 5;  High = 4;  Average = 3;  Low = 2;  Very low = 1

Solutions to Enhance the Farmers’ Participation in...  / Sepahvand et al.

Farmers’ participation type Weak Medium Strong

Number of stations 5 9 4Number of the selected stations selected 3 4 1

Table 1
Farmers’ Participation Categories

County/township Viewed station Participation status The number of beneficiaries Samples

Chegini 1 Medium 123 18Selsele 2 Weak 231 33Poldokhtar 1 Medium 94 13Mamolan 1 Medium 88 13Delfan 1 Week 100 14Biranshahr 1 Strong 175 25Khoramabad 1 Medium 120 17
Total 8 ......... 931 133

Table 2
Samples from Water Pumping Station
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Then, according to excerpted categories,solutions for  enhancing farmers’ participa-tion in WUAs of Lorestan Province are de-picted in Figure 1.
Research findings in the quantitative
research section
Demographic characteristics WUAs’ membersThe results about the demographic analysis

showed that the farmers’ age range was 25-85 years with an average of about 50 years,and their average work experience was 30.22years. In terms of education level, the major-ity of the farmers (28.6%) were of elemen-tary levels. Moreover, according to the results,the majority of farmers (66.4%) had less than3 hectares of land. The lowest and highestnumbers of land parcels of each farmer were

Solutions to Enhance the Farmers’ Participation in...  / Sepahvand et al.

Main category Sub-category Content

Collaborationpromotion Collaboration promotion(A1-A3) A1 = Reducing local tensionsA2 = Promoting the cooperation between farmer.A3 = Rewarding farmers for cooperating in WUAs

Supportive Training (B1-B3), Fa-cilitation of interactionwith experts (B4-B8)

B1 = Training farmers about equipment maintenance to reduce themaintenance cost of irrigation systemsB2 = Conducting training courses for minor and trivial repairs of ir-rigation equipment.B3 = Using state technicians to supervise the irrigation systems andpumping engines to reduce the expenses charged to farmersB4 = Transferring stakeholders’ concerns to executive sectorsB5 = Paying attention to villagers’ demands to set up and solve stag-nant station problems.B6 = Avoiding suspension in the construction of the water pumpingstation.B7 = Farm land consolidationB8 = Establishing constant communication ways with the executorsto solve potential problems.B9 = Establishing constant communication ways with the executorsto solve potential problems.

Management Managerselection (C1-C4),Elimination of discrim-ination (C5-C7), Waterprice (C8-C11)

C1 = The participation of literate peoples in each village as the man-agers of the WUAC2 = Possibility of people’s monitoring the performance of boardadministrators.C3 = Agreement among the villagers to manage the water supplyWUAs.C4 = Employing workers from among the villagers themselves toconstruct the agricultural water pumping station.C5 = Political parties not involving in the WUAs.C6 = Experts’ attention to all stakeholders.C7 = Non-discriminatory treatment towards farmers in decisionsmakingC8 = Participation of village councils among administrators for con-trol water priceC9 = Announcing the annual price rate of water supply for the sta-tions.C10 = Consulting all the owners of farmlands - not just prosperousvillagers - to determine the water price.

Table 3
Categories and Subcategories of Factors Promoting the Management of Water Resources Participation from In-
terviewees’ Viewpoints
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1 and 9 pieces, respectively. The majority offarmers (80.5%) used state funds to improvetheir irrigation systems. Also, most of them(60.16%) had not participated in the relatedtraining courses (Table 4).
Prioritization of the solutions to enhance the
farmers’ participation in WUAs from farmers’
viewpointsTable 5 shows the prioritization of the so-lutions for farmers’ participation enhancin-

gin WUAs. The results in Table 5 indicate thatsolutions of “reducing local tensions” and “re-warding to farmers for cooperating in WUAs”and” non-discriminatory participation of allfarmers in decisions” most priority and “an-nouncing the annual price rate of water sup-ply for the stations”, ”transferringstakeholders’ concerns to executive sectors”and “possibility of people’s monitoring theperformance of board” had the least priority.

Solutions to Enhance the Farmers’ Participation in...  / Sepahvand et al.

Figure 1. Solutions for enhancing the farmers’ participation in WUAs

Variable Level

Literacy (%) Illiterate Elementary Diploma Bachelor or higher9.4 62 12.6 16The number of agricul-tural land parcels Minimum Maximum Mean1 9 3Age (years) Minimum Maximum Mean25 85 50Participation in trainingcourses (%) Yes No39.84 60.16Use a loan (%) Yes No80.5 19.5

Table 4
Demographic Characteristics of  WUAs, Members
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DISCUSSIONFor sustainable water management factorsincluding physical infrastructure develop-ment, financial capability, and collective par-ticipation in irrigation activities play the vitalrole (Sharma et al., 2015). One of the meth-ods for stable and continuous participation iscommunity involving the in water resourcesmanagement. The water user associations isa local participatory organization consistedof a group of community water users, whopool their financial, technical, material, andhuman resources for the operation and main-

tenance of a water system(Xu et al.,2014). Forrealizing this method comprehensive stake-holders participation is vital.Regarding the solutions priorities selectedby farmers, it was observed that the selectedcases are more likely to indicate problemsand conflict among farmers. The solutions se-lected by farmers mainly focus on paying at-tention to socio cultural issues amongmembers, such as distrust, disagreement asto how to manage the association, etc. are ev-ident among members. For solving this obsta-cle conducting the participatory planning,

Solutions to Enhance the Farmers’ Participation in...  / Sepahvand et al.Table 5
Prioritization of the Solutions to Enhancing the Farmers’ Participation in WUAs From Farmers’ Viewpoints

Solution Mean* CV

1 Reducing local tensions 4.50 0.212 Rewarding to farmers for cooperating in WUAs. 4.30 0.183 Non-discriminatory participation of all farmers in decisions 4.20 0.144 Consensus  among farmers on  how to management the WUAs 4.10 0.165 The involvement of village councils for monitoring the water price 4.00 0.166 Promoting the farmers cooperation in WUAs 3.90 0.187 Experts’ attention to all stakeholders. 3.90 0.248 Using state technicians to supervising the  irrigation systems and pumpingengines to reduce the expenses charged to farmers 3.80 0.289 Conducting training courses for minor repairs of irrigation equipment 3.84 0.3910 Training farmers about equipments maintenance to reduce maintenancecost of irrigation systems 3.75 0.3111 Paying attention to the villagers’ demands to set up and solve stagnantstation problems 3.69 0.4112 Consulting all the owners of farmlands - not just prosperous villagers - todetermine the water price 3.64 0.5113 Employing the workers from among the villagers themselves to constructthe agricultural water pumping stations 3.59 0.5914 The participation of literate peoples in each village as the managers of theWUAs 3.44 0.6915 Establishing constant communication ways with the executors to solvepotential problems. 3.39 0.7516 Political parties’ not involvement in the WUAs 3.28 0.8317 Avoiding suspension in the construction of the water pumping station 3.18 0.8118 Farmland consolidation 3.00 0.8819 Announcing the annual price rate of water supply for the stations 2.99 0.9020 Transferring stakeholders’ concerns to executive sectors 2.89 0.9121 Possibility of people’s monitoring the performance of board 2.78 0.98
* Very much = 5; High = 4; Average = 3; Low = 2; Very low = 1
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use of literate and young people in startingpoint of association, use of external and in-ternal facilitators for reducing the local con-flict was recommended.It is evident that farmers have difficulty indetermining water prices. Since all activitiesrelated to water supply, distribution, pricing,etc. are the responsibility of the governmentand the serious participation of beneficiariesin irrigation management is illegal, the re-form of water laws and related regulations isnecessary.The results showed that farmers, some-times, would not be able to afford the repairsor replacement of the irrigation systems ontheir farms and gardens because of poor fi-nancial situation of farmers. This is may bedue to the lack of non-agricultural incomesources. Also, it could be ascribed to the factthat the scattered and small plots of land inthese villages are incapable of meeting the fi-nancial needs of households. They can hardlymake ends meet and the only source of in-come is achieved through gardening and agri-culture (most farmers in this research ownless than 3 hectares of land). Therefore, it isnecessary to pay attention to non-farm activ-ities in rural communities, multi-functionalagriculture, rural tourism and small busi-nesses in villages, to increase the financiallevel of farmers and villagers.Otherwise, it will be obligatory for the gov-ernment to take care of the financial affairs ofthe villagers. In this study, if the financial sit-uation of the villagers is improved, mainte-nance or replacement of new irrigationdevices will be easily done by them. Expertsin the field have argued that sometimes, as aresult of damage or failure of equipment andfinancial problems, farmers had rejected theuse of these stations, and had restarted theuse of running water resources abundantlylike previous with the use of electronicpumps. It is even suggested to provide farm-ers with non-formal short-term training tomaintain and repair their equipment so thatthey can solve their problems by them.Other results of this study showed that even

though experts emphasize land integration inthe villages of the region, farmers do not likethis strategy and it is not their top priority.The results showed that plots of land arescattered in the area (1-9 land plots) and aresmall in size. This scarcity makes it difficultand sometimes impossible to utilize scientificand technological achievements. Undoubt-edly, the use of technology can result in in-creased production and facilitatedagricultural activities, but due to the lack ofland integrity and the existence of physicaland natural obstacles of these lands, the ben-eficiaries cannot use them optimally. Hence,it is necessary to implement targeted pro-grams in cooperation with village elders andtrustees, members of rural councils, and theeducated people in each village. The mainpurpose of these programs should be to em-phasize the importance and benefits of landintegrity in order to attract farmers’ interestsin this region.
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