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ABSTRACT 
 
After Tajikistan emerged an independent country, major land reforms took place. Large collective 
farms were broken up into smaller (dekhan) private farms. This created a vacuum, because there 
was no provision to manage competing needs of water among private farms. Water user 
associations were created with the efforts of the government, and several international donors, to 
manage distribution of water between private farms and to share in maintenance of smaller 
canals. 
 
In this paper we provide a brief description of the creation of water user associations, as well as 
their roles and responsibilities. We then describe the opportunities for increasing livelihoods, and 
contributing to increased agricultural productivity. Can these WUAs improve access to and 
distribution of water? Would better irrigations services increase cropping areas? Would yields of 
cotton improve? Can these be an improvement in crop diversity? We identify the key existing 
gaps in knowledge that would provide an understanding of the impacts of these associations on 
wellbeing. We also describe some of the challenges that may limit the efficacy of these 
associations. Are these institutions likely to be able to cover their operational costs? Can these 
institutions serve well as cropping decisions change? Are these institutions likely to represent the 
needs of female farmers? We identify the key factors that need to be examined more closely, that 
provide an understating of the resilience of these associations.  
 
The answers to these questions would provide important information for policies to support and 
strengthen water user associations in Tajikistan. 
 

1. INTRODUCTION 
 
1.1 Background 
 
Over 70 percent of Tajikistan’s 8.2 million people live in rural areas, and almost half of Tajikistan’s 
rural population (49 percent) lives below the national poverty line. Food security poses a 
substantial challenge: The World Food Programme’s Food Security Monitoring System indicates 
approximately 23% of all households are “moderately or severely food-insecure.” Agricultural 
production in Tajikistan remains relatively low, accounting for only 21 percent of the national 
GDP. However, the agricultural sector represents a significant source of employment in the 
country, particularly in rural areas, amounting to 46 percent of Tajikistan’s total labor force. 
Increasing productivity would therefore present a significant opportunity to improve rural 
livelihoods and food security (DAI 2012b).  
 
Improving access to irrigation water represents one of the major challenges to increasing 
agricultural productivity. Khatlon Province in southern Tajikistan is served by many rivers and has 
the largest system of irrigation canals constructed during the Soviet Era. The primary production 
systems during the Soviet Era were large collectives and state farms. Irrigation water was 
supplied to farms by district water resource authorities, or Vodkhoz offices, and the maintenance 
of the canals was shared between the Vodkhoz and the large farms. Following the disintegration 
of the Soviet Union in 1991, the collective farm system was gradually broken up after a series of 
land reforms in order to create mid- to small-size plots for private households. These plots 

                                                        
1 International Water Management Institute—CGIAR, 127, Sunil Mawatha, Pelawatte,Sri Lanka. 
2 International Maize and Wheat Improvement Center—CGIAR.  
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became known as dekhan farms. With a change in production systems, the number of farms that 
had to be supplied with water increased; however, resulting from the devastation of Tajikistan’s 
civil war, irrigation water infrastructure and management had deteriorated.  

1.2 Creating Water User Associations  

The United States Agency for International Development (USAID) started supporting the creation 
of water user associations (WUAs) in Tajikistan in 2004. At that time, WUAs were developed 
under the Water User Association Support Program (WUASP). USAID brought its WUA activities 
into the Family Farming Program (FFP) in 2011, as part of the ‘Feed the Future’ (FTF) initiative. 
FTF aims to sustainably reduce poverty and hunger by promoting inclusive agricultural sector 
growth and improved status of women and children. Khatlon Province is a major area of 
intervention for USAID and is reported to have low agricultural productivity, and the highest rates 
of poverty and undernutrition nationwide (Family Farming Program Staff 2013b; IFAD, 2015).  
The Demographic and Health Survey conducted by the Republic of Tajikistan collected data on 
nutrition status in 2012. Those data show that 27% of the children under the age of 5 are stunted 
(Statistical Agency, Republic of Tajikistan, 2012; World Bank, 2012). Around 78% of the 
population of Khatlon lives below the national poverty line (IFAD, 2015). 

Although it has since concluded, the Family Farming Program was a principal program under the 
FTF initiative in Tajikistan. The FFP focused on improving farm productivity. While a number of 
activities were implemented in the Khatlon Province3, one of the major activities was the creation 
of WUAs to improve timely and regular access to on-farm water for improving yields, crop 
diversity, and enhancing livelihoods. To this end, since 2011, USAID intensively set up WUAs in 
12 districts (Figure 1), namely Nosiri Khusrav, Shahrituz, Qubodiyon, Jilikul, Qumsangir, Rumi, 
Vakhsh, Bokhtar, Sarband, Khuroson, Jomi, and Yovon (Family Farming Program Staff 2014).4 
These districts comprise a major agricultural region in southern Tajikistan served by many rivers, 
with an extensive network of irrigation canals which were built during the Soviet Era.  

A defining quality of USAID WUAs in Tajikistan is the geographic organization of WUA service 
areas according to hydraulic boundaries, typically 2,000 ha in size.5Prior to USAID involvement, 
WUAs were conventionally organized along administrative boundaries—primarily along 
boundaries of jamoats6—and not much attention was given to farmer consultations during WUA 
formation. The theory underlying USAID’s change in approach maintained that organizing WUAs 
along hydraulic boundaries, as opposed to administrative boundaries, would more adequately 
supply water to different plots of land along a watercourse (Vermillion 2014; Family Farming 
Program Staff 2013b). Furthermore, USAID’s approach held that WUAs created along hydraulic 
boundaries, in conjunction with bottom-up efforts to involve local communities through long-term 
training and demonstrations that enable them to organize themselves into formal associations 
with popularly elected officers, were better suited to promote equitable and timely distribution 
among water users (Svendsen and Sharofiddinov 2014; DAI 2011a).Such improvements in on-
farm water delivery could impact yields, crop choice and activities of agricultural workers.7By the 
end of FFP, the program had overseen the organization and registration of 56 new WUAs, as well 
as the strengthening of four WUAs previously formed under WUASP. In total, 60 WUAs were 
organized and strengthened throughout the project life span in Khatlon. 
 

                                                        
3 The FFP consisted of many other activities beyond water management. Since this evaluation only examines the impacts 

of the water management component of the FFP, we do not report on the other components (such as food processing, 
procuring credit, and so on). 

4  In the early stages of the FFP, two WUAs were created in Kulob and Vose districts. However, no further WUAs have 
been developed in either district since that time. 

5 Additionally, USAID has worked solely with farmers who use gravity schemes as the dominant method of irrigation.  
6 Third-level administrative divisions, similar to communes or municipalities. 
7 For details on how the WUAs were created, please refer to Balasubramanya et al., 2016.  
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Figure 1. USAID districts in Khatlon Province under FTF Source: Family  
Farming Program Staff 2013c 

2. IMPACT OF WUAs ON WATER ACCESS AND AGRICULTURAL 
PRODUCTIVITY 

 
The International Water Management Institute (IWMI) was engaged by the United Stated Agency 
for International Development (USAID) through the Feed the Future initiative, to examine if water 
users’ associations (WUAs) created and supported by USAID have produced persistent and 
equitable improvements in irrigation services, and increases in agricultural productivity, especially 
after donor support was withdrawn.  
 
2.1 Constructing the treatment and control groups 
 
To examine the persistence and equity of impact of USAID WUAs on irrigation services, crop 
choices and cotton productivity, data is being collected fromdekhan farms, an important 
production system for many agrarian households in Khatlon. Two farm-level surveys will be 
conducted, and farms irrigated by USAID WUAs (treatment group) will be compared to farms 
irrigated either by government-created WUAs or irrigated without any WUA (control group). 
 
The identification of the impact of the interventions relies on two necessary conditions: a baseline 
and a counterfactual. A before-and-after analysis of the units that received the intervention 
measures the impact of the intervention on the treated. But this difference in outcome cannot be 
interpreted as a causal effect of the intervention on the outcome, even if all other factors that 
might affect the change in outcomes are controlled for.  
 
Establishing a causal link between the intervention and the outcome requires a counterfactual. A 
counterfactual is defined as a group that looks similar to the group that received the intervention, 
except that this group did not receive the intervention. Thus, the identification of the causal effect 
of an intervention on outcomes of interest requires a comparison of the values of the relevant 
outcomes before and after the intervention, between the treated group and the counterfactual 
group.  
 
On the ground, however, finding the perfect counterfactual is challenging. Interventions are rarely 
implemented randomly. The group that received the intervention (the treatment group) likely 
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received it due to certain characteristics it possesses; while the group that did not receive the 
treatment (untreated) did not have the desired characteristics for receiving the treatment. Even if 
these observable differences in characteristics can be controlled for, there are likely also to be 
unobservable characteristics that determine or influence the selection into treatment. 
 
Thus, impact evaluations are very often based on a difference-in-differences estimator, consisting 
of comparing changes in outcomes over time between the beneficiaries of the project (treated 
group) and non-beneficiaries (non-treated, counterfactual group). When considering these two 
differences together, other observable influencing variables are controlled for, to address the 
observable selection bias (which remains constant over time). 
 
In the present case, pre-program levels of farmer capacity, water management and 
socioeconomic status would have to be identified to establish baseline conditions for both the 
control and treatment groups. However, the WUAs commenced in 2010, and pre-WUA conditions 
pertaining to farmer capacity, water management and socioeconomic status were not measured 
at the start of the project in 2010. Establishing baseline (pre-WUA) conditions for farms and 
households benefitting from USAID WUAs, and consequently, establishing baseline conditions for 
the appropriate control groups, was a challenge.  
 
To identify a counterfactual, criteria used by USAID to determine the placement of its WUA 
creation programs was used by the research team. All WUAs created by USAID are located in 12 
western districts of Khatlon province, in the sub-basins of the Vakhsh and Kofarnihan rivers, in 
the irrigation schemes of Yavan-Obikiyik, Vakhsh and Lower Kofarnihan. USAID created WUAs in 
districts where land reforms were fairly advanced, and in gravity-fed irrigation schemes.8 Each 
WUA was created to have a command area of around 2,000 ha. Every USAID WUA is designed 
along hydraulic lines; farms along a canal line are part of the same WUA, irrespective of 
administrative boundaries of village and district. In terms of coverage, USAID covered every 
possible area in these 12 districts; thus in the Vakhsh and Kofernihan basins, finding a 
satisfactory counterfactual was challenging; it is unlikely that areas with advanced land reforms 
and gravity schemes would not have been treated by USAID.  
 
To address the challenge of the counterfactual, seven other similar river basins were examined 
for identifying a counterfactual. In 164 jamoats in 10 river basins, a pre-sampling survey of 
jamoats was undertaken to collect data on the characteristics of jamoats that would not be 
affected particularly by treatment. Then, a propensity score was calculated for each jamoat, using 
variables such as demographic attributes, agricultural attributes, land use and farm attributes, and 
irrigation attributes. USAID and non-USAID jamoats were selected by matching on propensity 
scores. Using this process, 40 jamoats irrigated by USAID WUAs; and 40 jamoats irrigated either 
by other WUAs or irrigated without the presence of a WUA were selected. Within each selected 
jamoat, stratified random sampling was used to select 25 dekhan farms. Farms were stratified on 
the type of canal they lie on (primary, secondary or tertiary), and their location along the canal 
(head, middle, or tail end). This stratification allows for causal inference in variation of impacts 
across space. No farm in the sample can belong to both the treatment and control groups. Thus:  
 
(a) The treatment group is composed of dekhan farms that are members of the WUAs that 

have been created by the USAID-funded FFP or WUASP. 

(b) The control group consists of farms thatlie in jamoats not treated by USAID WUAs. These 
are usually WUAs created by the government, or could be irrigated production systems 
without a WUA. 

 
  

                                                        
8  Some pockets of lift irrigation were possible within the same scheme but the main source of water supply (main canal) 

had to be gravityflow. 
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2.2 Data 
 
The persistence of impacts on water management and agricultural outcomes is examined by 
collecting data for the 2014 cropping season, and the 2016 cropping season. Since many of the 
impact indicators would take time to materialize, taking the difference between the two cropping 
seasons would provide an estimate of the stability of impacts observed using the 2016 cropping 
season. Additionally, at jamoat or WUA level, GIS data, remote sensing and secondary data are 
being used to rebuild a pre-2010 baseline and examine changes in land and water management. 
 
A baseline survey was implemented in 2015 to collect data on the 2014 cropping season. A 
follow-up survey will be implemented in 2017 to collect data on the 2016 cropping season. Both 
surveys will collect data on indicators pertaining to irrigation services, crop choices and market 
orientation, and cotton cultivation. These indicators were chosen to understand whether irrigation 
services improve in the treatment group, and if crop production choices and profitability change 
when irrigation services change. The following indicators will be collected and examined: 
 

(a) the impact on water management outcomes such as: 

o adequacy, timeliness, and reliability of irrigation services 

o water disputes and resolution 

o farm level satisfaction with the irrigation service and fee payment; 

o maintenance of farm level irrigation infrastructure  

(b) the impact on agricultural outcomes such as: 

o shifts in crop choices and number of crops cultivated  

o input use and crop yields  

o income from crop production and its share in total household income  

o dekhan farm level employment. 
 
2.3 Preliminary results 
 
A difference-in-different methodology will be used to compare changes in these indicators for the 
treatment and control groups between the baseline and follow-up survey. While definite 
conclusions cannot be drawn until the follow-up survey is conducted, preliminary evidence from 
analysis of the baseline survey suggests that:  
 
(a) USAID interventions might have led to better irrigation services in the treatment group 

when compared to irrigation services in the control group. The irrigation of cultivated 
areas is higher in the treatment group; farms located in the treated group irrigated 97.5% 
of the area cultivated in 2014, while farms in control group irrigated 92.5% of the 
cultivated areas.  Irrigation charges per hectare paid for the cotton crop are higher in the 
treatment group than the control group.  Cotton farmers in the treatment group also 
perceived their irrigation services to be timelier, and water to be more adequately 
available, than did cotton farmers in the control group.  

(b) Analysis of crop choices suggests that the treatment group farms cultivated a larger 
number of crops in 2014 than those in the control group. Productivity in the treatment 
group appears to be higher than in the control group; with yield for some key food crops 
higher on treatment farms than on control farms. Treatment group farms also appear to 
be more market oriented than the control group farms, being able to sell a greater 
proportion of their harvest, likely due to their higher yields. Further, variability in yield of 
key crops such as wheat and maize tends to be lower in the treatment group than in the 
control group.  
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(c) Finally, analysis of the economics of cotton production suggests that treatment farms are 
far more likely to cultivate cotton than control farms but devote much smaller cropped 
areas to it. While treatment farms are more likely to adopt high-yielding varieties (HYV) 
than control farms, the difference in yields between the treatment and control groups is 
not significant when farms cultivate HYV variety. However, for cultivating traditional 
varieties of cotton, treatment farms gain higher yields than control farms. Input costs are 
higher per hectare of cotton cultivated in the treatment group than in the control group; 
this difference applies to both HYV and traditional varieties of cotton.  

 
3. CHALLENGES LIMITING THE EFFICACY OF WUAS 

 
3.1 Methods 
 
To understand whether USAID WUAs will be able to continue delivering quality irrigation services, 
WUAs in Southern Tajikistan are being studied. A review of project documents, donor interviews 
and two sample surveys are used to identify threats to WUAs. The review of documents, donor 
interviews, and the first survey was implemented in early 2015 in southern Tajikistan. A WUA 
survey was implemented in 2015 to collect data on governance, membership, organizational 
characteristics, functions and power, capacities and capabilities, disputes, water delivery, repairs 
and maintenance, and finances for a sample of 141WUAs (supported by USAID, other donors or 
the local government/self-started) in 164 jamoats. A second survey will be implemented in 2016. 
Data from both survey will be used to understand the performance.  
 
3.2 Preliminary results 
 
Preliminary results from the first survey of WUAs highlight some key challenges to the functioning 
of WUAs that will be studied further within this research component. The analysis suggests that 
community involvement in the setting up of WUAs has become a standard practice, and is 
acknowledged and understood by all donors as being important for increasing the success of the 
WUAs. The extent of donor support and the time for creating the WUAs vary across WUA 
models, with USAID WUAs benefitting most from extended donor support. However, a number of 
factors that are likely to affect the functioning of the USAID WUAs detrimentally were also 
identified. 
 
(a) Most of these WUAs are quite young and, will take time to achieve functional maturity.  

(b) Of particular interest is the lack of clarity on the division of responsibilities between the 
WUA, farmers and the Vodkhoz (local government agencies providing water services) for 
the repair and maintenance of primary, secondary, and tertiary watercourses.  

(c) Another important point pertains to the fee structures set up at the inception of WUAs: the 
purpose, calculation, and enforcement of WUA membership fees, irrigation service fees, 
and other tariffs are not clear, and there is an inconsistency in the understanding 
between WUAs, and between WUAs and farmers.  

(d) Finally, financial data suggest that USAID WUAs had larger revenues with similar 
expenditures per hectare, and lower debts in 2014. However, as the nature of the support 
offered to WUAs changed from 2015, tracking the performance of these WUAs in 2016 
will provide important insights on factors that threaten the functioning of WUAs.  

 
These constraints will be further studied over the next two years.  
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4. DISCUSSION 
 
Many WUAs have been created in the last 5 years in Tajikistan. Almost all gravity irrigation 
schemes in Tajikistan are now linked with associations—most of them registered—that organize 
farmers to manage irrigation water for dekhan plots within delineated command areas. The 
creation of many of these organizations has been led by international donors and, in some cases, 
by the local government. Most of these WUAs are young, being in existence for around 2-3 years.  
The preliminary findings suggest that WUAs created by USAID allow for more water applications 
per hectare of cropped area than WUAs created by the government. The findings also suggest 
that the differences could be systematic, in that the farms at the tail end of canals in USAID 
WUAs are likely have more water applications than their counterparts in non-USAID WUAs. 
Whether this is a sustained impact of USAID WUAs on on-farm water availability remains to be 
examined, and will be pursued through the course of this evaluation. Similarly, preliminary results 
suggest that farms served by USAID WUAs are systematically likely to grow a greater variety of 
crops, and also likely to have a greater surplus for sale than their counterparts served by non-
USAID WUAs. Whether this is an impact of USAID WUAs will be analyzed over the next few 
years. 
 
The preliminary findings identify factors that could compromise the ability of WUAs to deliver 
water to the farm, most of which are young organizations. The sources of revenue for these 
WUAs, especially those developed and created by USAID, will change as donor support is 
phased out. The cost structures of these WUAs could also change, especially if each WUA plans 
to adjust its activities and operations to match its revenues. WUAs and farmers often have a 
different understanding of fee structures. The financial health of the WUA would likely determine 
its ability to provide on-farm water in a timely manner. With the division of repair and maintenance 
responsibilities between the WUA and the local government often not clear, it is unclear to what 
extent repairs and maintenance would be affected when the financial status of WUAs change. 
These factors merit further study over the next few years to understand the gravity of threats that 
may compromise increases in on-farm water access, crop diversity, and marketed surplus 
associated with improved functioning of USAID WUAs.  
 
This study will shed light on the persistence of impact on on-farm water availability, crop choice, 
and marketed surplus; and factors that may compromise the functioning of the WUAs to sustain 
such effects over time. The results from this evaluation will be used by USAID for streamlining 
and prioritizing investments and policy in Tajikistan. 
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