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Nepal has a long history of irrigation, including not only government-built and -managed systems, but 

also widespread farmer-managed systems. Many of these irrigation systems are both labor- and skill-

intensive, in the operation and maintenance of both the physical infrastructure of the system and organ-

izational infrastructure of Water Users’ Associations (WUAs) that is involved in delivering water from the 

source to farmers’ fields. 

The governance and management of irrigation systems in Nepal have historically been male domains.  

Both social norms and the practical difficulties of women finding time away from household chores to 

attend meetings or to travel long distances to work on irrigation canals have contributed to restricting 

women’s participation in irrigation. Government policies have encouraged greater women’s participation 

both generally and particularly in the irrigation sector. The Irrigation Policy of 1992 required at least 

20% women on the Executive Committee of all WUAs, which increased to 33% in the amended Irriga-

tion Policy of 2003. Although these provisions are not always enforced, traditional limited roles of 

women in irrigation have also changed as a result of education, the introduction of new technologies 

and broader social changes. 

Widespread male migration from rural areas is a major force shaping agrarian transformation in Nepal. 

One particularly important area affected is the governance and management of irrigation systems. The 

resilience of systems to the effects of male migration is likely to depend on whether (and how) the 

men’s contributions to the system are met. This highlights the importance of understanding how WUAs’ 

organizational functioning evolves, internal and external factors driving the evolution process, the extent 

of technical and institutional innovation, and the outcomes in terms of system functioning. 

To understand the effects of male migration on irrigation systems, we examine four sets of research 

questions: 

1) Institutional change: What changes in formal rules of WUAs and in gender norms have been ob-

served? How are these related to male migration?  
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2) Women’s roles: How do male migration and these institutional changes relate to women’s par-

ticipation in irrigation? Do women take on membership and leadership roles in WUAs? Do 

women meet labor contributions through hiring labor, or contributing female labor, or not at all?  

3) Technological change: Is migration associated with technological changes, especially mechani-

zation? How does this relate to demands for male and female labor?  

4) Outcomes: Are WUAs able to prevent negative consequences of male migration?  

To address these questions, we present findings from a mixed methods study, combining a phone sur-

vey of leaders of 336 WUAs from all provinces in Nepal with qualitative data from case studies in 10 

irrigation systems in 10 districts, covering four development regions. The case study systems were both 

large and small, hill and Terai, agency managed and farmer managed, with nine canal systems and 

one deep tubewell.   

In analyzing the phone survey responses, we regressed indicators related to each of the questions on 

physical and attributes of the irrigation systems and the WUA, including system management (compar-

ing FMIS vs Agency or Joint managed systems; system size; system type (gravity vs lift or groundwa-

ter); and topography (hill or mountain vs Terai plains); caste/ethnicity (number of members of the Exec-

utive committee members from high castes), and respondent’s education (Secondary and above).1 

Findings 

Table 1 presents the means of the various dependent variables, by migration status in the systems. 

The last column indicates whether male migration has a significant relationship with each dependent 

variable, after controlling for the physical and social characteristics of the systems.  

In terms of the rules, we see that provisions for women’s membership and participation are fairly high 

overall, but male migration is associated with significantly higher presence of rules allowing women to 

participate in member meetings, and allowing both cash and labor contributions. The case studies show 

that women are not always interested to participate in WUAs because women have other responsibili-

ties, which tend to increase when men are absent. Many women hesitate to speak in the presence of 

men, and thus rely on informal channels such as male relatives as their link to the WUAs, especially 

where water is abundant and women feel confident of getting water, even if they do not participate in 

the WUA. But in other sites, women have pushed for greater voice in the WUAs. Where it is possible for 

systems to hire equipment like bulldozers or excavators and contract out some of the maintenance, it 

reduces the labor requirements for men and women, and allows them to convert from labor to monetary 

contributions. 

Migration is associated with a significantly higher percentage of women attending and speaking in 

meetings. We do not see a higher proportion of women participating in irrigation maintenance with male 

migration, perhaps because those systems have adopted rules for cash contributions and/or contract-

ing labor. Turning to specific irrigation activities, we see an overall high percentage (90% or more) of 

sites reporting that women are involved in all activities, but migration is correlated with significantly 

higher women’s participation in supervising water distribution. In the Terai, even where there is male 

migration, it is often possible to hire other men from nearby to do the work. Availability of mobile phones 

 
1 See full paper for details on the methodology  
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have helped women to contract such laborers. In more isolated hill and mountain communities, there is 

less alternative male labor available, hence more need for women’s participation. 

Farm mechanization can reduce labor requirements, while change from bullock ploughing to tractors 

saves women time in collecting fodder and feed preparation for bullocks.  However, mechanization is 

difficult in hill or mountain areas because of small plot sizes, steep slopes, and difficult terrain to get 

machinery to the plots. Thus mechanization rates are low overall, and there is no significant relationship 

between male migration and mechanized weeding, but there is for harvesting and threshing, which are 

intensive, time-critical tasks that usually rely on male labor.  

Although our study could not obtain clear indicators of irrigation system performance changes, we con-

sider several potential negative outcomes, and whether these are associated with male migration. 

While high reported workloads for women in irrigation are reported, this is not significantly associated 

with male migration.  Reported labor shortages at the household level are, however, significantly more 

common with male migration, reflecting the many responsibilities that remaining household members, 

particularly women, take on. Although less than 5% of WUA chairmen overall reported that labor short-

ages had caused deterioration of the systems, all of these were in sites with male migration. Unculti-

vated land is reported in approximately 16% of the systems, but is not significantly associated with male 

migration. The case studies confirm that in cases of labor shortages, smallholders rent out their land or 

find sharecroppers rather than letting the land uncultivated. Overall, the relatively low reporting of dete-

riorating systems or uncultivated land indicate that systems are adapting to prevent these negative out-

comes.   

Conclusions 

Our overall findings show a range of responses to male migration. Sites with male migration are more 

likely to have adapted WUA rules to allow for women’s participation, and to monetize the contributions 

for maintenance or even contract out some of the major maintenance. Women’s attendance and speak-

ing in meetings is also higher in sites with male migration.  

The qualitative work shows that women exercise agency in whether and how to interact with WUAs: 

while there are some cases where women seek to change WUA rules, e.g. to allow them to contribute 

labor, in other cases they do not feel it is worthwhile to engage, and may prefer indirect interaction such 

as via male relatives or giving monetary contributions rather than participating in the meetings or 

maintenance activities.  

 Migration is also associated with mechanization of harvesting and threshing—time-critical tasks usually 

associated with male labor—though the ability to mechanize is limited by hilly terrain and small farm 

sizes. Overall, systems seem to be adapting to male migration, with relatively low reported cases of 

land being left idle, or labor shortages causing deterioration of the systems, though there are concerns 

with the high levels of women’s labor burdens.  

Migration is only part of the story. Government programs such as quotas for women’s participation in 

WUAs have also had an effect (even if they are not always followed). Likewise, the development of 

transportation, including roads and bicycles, have increased women’s mobility and ability to take on 

greater roles in the irrigation systems. Mobile phones have made it easier for women to coordinate hir-

ing of laborers on the farm and in the irrigation maintenance, and also allow migrant men to continue to 

be involved in decision-making. Mechanization has not only reduced the male labor required for particu-

lar tasks like plowing and harvesting, but also women’s labor for tending bullocks throughout the year.  
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How institutions such as WUA respond and adapt to migration is critical to the understanding of rural 

transformation and the likely impact on gender equality, food production, and rural livelihoods. Future 

research is needed to further unpack women’s and men’s views in relation to women’s envisioned roles 

in irrigation system management, following male migration, and how the latter are linked with WUA’s 

organizational characteristics and historical origins. Research that dives into the heterogeneity of 

women farmers/WUA members (e.g., by poverty, castes, age, intra-household roles, etc.) is critically 

needed to better identify gendered responses to adapt to the changing rural sector and its implications 

for women empowerment within WUA and beyond.  
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Table 1: Relationship between migration and WUA rules, women’s roles, technology and 

system outcomes

 

Mean without 
migration 

Mean with 
migration 

Significant correlated with 
migration (controlling for 

other factors)  

Rules regarding irrigation management 

Women as members in their own right  0.889 0.962  

Women taking on membership role if 
men are absent 

0.833 0.871  

Woman participating in O&M or member 
meetings 

0.736 0.833 * 

Provisions for maintenance: Labor con-
tribution only 

0.389 0.314  

Provisions for maintenance: Both labor 
and cash contribution 

0.528 0.830 *** 

Provisions for maintenance: Contract 
system 

0.139 0.330 * 

Gendered participation in meetings and maintenance 

Attending meetings: % women 38.772 51.270 *** 

Speaking in meetings: % women 38.278 44.533 *** 

Participating in irrigation maintenance: 
% women 

49.438 39.596  

Women's participation in specific irrigation activities 
Do women participate in irrigation opera-
tion 

0.903 0.936  

Do women participate in water allocation 0.889 0.936  

Do women participate in water distribu-
tion 

0.875 0.936  

Do women participate in supervision of 
water distribution 

0.792 0.928 *** 

Technological changes 

Women plough in the absence of men 0.083 0.098  

Women operate tractors 0.028 0.061  

Sprinkler or drip irrigation 0.278 0.197  

Mechanical weeders 0.083 0.053  

Mechanical harvesters 0.097 0.125 *** 

Mechanical threshers 0.486 0.572 *** 

Potential outcomes associated with male migration 
Over burdening the workload to women 
in irrigation management 

0.848 0.739  

Labor shortage at HH level 0.455 0.724 ** 

Uncultivated land 0.091 0.167  

Source: Meinzen-Dick, Pradhan and Zhang, 2021. 
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