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Abstract
Hydropower is widely framed as a clean pathway to energy security, economic growth, and climate
adaptation. Yet its governance remains dominated by technical and economic approaches that pri-
oritize measurable outputs and market-oriented outcomes while marginalizing local communities’
needs, concerns, and ways of knowing and relating to rivers. Nepal offers a particularly revealing
case for examining these dynamics. Drawing on interviews with policy and sectoral elites along-
side ethnographic fieldwork with Indigenous and other riparian communities, this paper juxta-
poses top–down governance framings of hydropower development with lived experiences of liveli-
hood disruption, cultural loss, and ecological displacement. We argue that hydropower develop-
ment in Nepal operates through an ‘epistemic regime’ that shapes what counts as valid knowledge
and how rivers are perceived and managed. This regime renders rivers, risks, and impacts legible
in technical and financial terms while marginalizing relational and place-based understandings
of river systems, livelihoods, and stewardship. Across policy and planning discourse, we identify
four recurring themes: treatment of water as a strategic techno-economic asset; technocratic gov-
ernance and hollowing of participation; unequal distributions of benefits and burdens; and com-
pensation regimes that normalize loss. Our findings show that local perspectives are excluded not
simply because of consultation or implementation failures, but because the institutions governing
hydropower systematically limit whose knowledge and experiences count in decision-making. The
infrastructure that follows (dams, diversions, tunnels, roads, etc) reshapes river ecosystems while
reducing socio-ecological impacts to measurable forms of loss. These changes undermine subsis-
tence livelihoods and long-standing river-care practices, pushing households toward precarious
wage labor and migration. We conceptualize these processes as a structural ‘triple bind’ for ripar-
ian communities: normalization of dispossession, constrained livelihood recovery, and weaken-
ing of cultural-ecological stewardship. The paper concludes that just and resilient energy futures
require reworking the epistemic foundations of hydropower development under climate change.

1. Introduction

Hydropower has been widely promoted as a clean energy solution and a pathway to climate-resilient
development. Yet, large dams, diversions, tunnels, transmission corridors, and related infrastructure often
transform rivers in ways that create serious social and ecological costs (Ahlers et al 2015). These costs
are not incidental; they reflect dominant development approaches that prioritize technical and economic
metrics, such as electricity generation, efficiency, and cost recovery, and privilege forms of knowledge
that render rivers legible, measurable, and valuable to planners, financiers, and engineers. In this pro-
cess, rivers are treated primarily as resources for energy production and economic development, while
social, cultural, and ecological relationships to rivers are marginalized (World Commission on Dams

© 2026 The Author(s). Published by IOP Publishing Ltd

https://doi.org/10.1088/2752-5295/ae7c26
https://crossmark.crossref.org/dialog/?doi=10.1088/2752-5295/ae7c26&domain=pdf&date_stamp=2026-6-25
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0009-0000-9926-9090
https://orcid.org/0000-0003-1426-9548
https://orcid.org/0000-0002-8904-6341
mailto:peburchett@wm.edu


Environ. Res.: Climate 5 (2026) 035023 P Burchett et al

2000, Boelens et al 2022). Across regions, from Latin America to the Mekong basin in Southeast Asia,
hydropower and water governance have altered river ecosystems, disrupted river-dependent livelihoods,
and sidelined local knowledge through planning paradigms that frame trade-offs in technical and eco-
nomic terms (Budds 2009, Ziv et al 2012, Soukhaphon et al 2021, Middleton 2022, Castro-Díaz et al
2024, Kelly et al 2024, Hite 2025). Similarly, water management in modern South Asia has prioritized
water quantity, allocation, and infrastructure over water quality and over the cultural, spiritual, and
communal functions that rivers have long served (Alley 2012). Since the late 1980s, these approaches
have been further shaped by neoliberal development agendas that privilege market-based solutions, cor-
porate profit, and the commodification of water (Cleaver 1997, Shiva 2002). Together, these dynam-
ics shape not only how rivers are governed, but also how they are understood and valued in decision-
making processes. In doing so, they often marginalize alternative forms of knowledge, use, and steward-
ship while obscuring uneven social and ecological impacts.

This paper builds on scholarship in political ecology, water governance, infrastructure studies, cli-
mate adaptation, and knowledge politics. Prior research demonstrates how large-scale infrastructure
projects reconfigure landscapes and livelihoods, often displacing marginalized populations (World
Commission on Dams 2000, Baviskar 2004), while also reshaping how environments are known, mea-
sured, and governed (Larkin 2013, Appel et al 2018). Other work has shown that climate and develop-
ment interventions can produce vulnerability and maladaptation when they rely too heavily on quan-
tifiable metrics, expert-led planning, and large-scale technical fixes (Barnett and O’Neill 2010; Eriksen
et al 2011, Nightingale et al 2020). Scholarship on knowledge politics similarly shows how dominant
institutions privilege some forms of expertise while marginalizing others, leading to calls for knowledge
co-production and more meaningful engagement with local communities (Jasanoff 2004, Armitage et al
2011, Nadasdy 2011, Muhl et al 2023, Ligtermoet 2024). Yet these problems are often analyzed as sepa-
rate failures of participation, implementation, equity, or compensation. Less attention has been paid to
how they work together within a broader governance system that shapes how rivers are valued, how risks
are defined, and how losses are made visible or ignored.

Nepal offers an important case for examining these dynamics. With more than 6000 rivers, Nepal sits
at the intersection of climate vulnerability and development ambition. It is one of the countries most
affected by climate change and faces increasingly erratic precipitation, prolonged droughts, and intensi-
fied flooding (Amadio et al 2023, Matta et al 2025, Sayedi et al 2026). At the same time, its river systems
are undergoing rapid transformation through hydropower expansion, associated infrastructure develop-
ment, riverbed gravel mining, introduction of non-native fish species, population pressures, and pollu-
tion (Fabrizio et al 2026). Hydropower infrastructure is itself increasingly exposed to climate-induced
hazards, including glacial lake outburst floods, sediment surges during extreme monsoon events, and
dry-season flow deficits, raising questions about its long-term viability as a climate mitigation or adapta-
tion strategy (Gautam et al 2014, Khanal et al 2024).

Hydropower has long been central to Nepal’s national development strategy. The Nepali state has
framed it as a route to energy independence, economic growth, and geopolitical leverage (Sritharan et al
2023). Although widely presented as clean and sustainable, dam development in Nepal has been driven
by private capital, financial incentives, centralized planning, and regional competition, with climate risks
often downplayed and their burdens shifted onto affected communities and river systems (Ahlers et al
2015). Planning processes frequently marginalize local voices, particularly those of Indigenous communi-
ties, while dams impose high social, cultural, and ecological costs (Crootof et al 2021). These dynamics
unfold within a geopolitical context in which India has historically dominated Nepal’s water relations,
while China has expanded its role through state-backed financing and infrastructure, turning Nepal’s
hydropower sector into a site of regional competition (Sritharan et al 2023). In Nepal, as elsewhere,
dominant scientific and technocratic4 frameworks not only overlook local perspectives; they also shape
how rivers are understood by reducing them to technical variables and economic resources, detaching
them from the cultural, ecological, and relational contexts in which they are embedded (Mehta et al
2019, Nightingale et al 2020, Wouters 2025).

This framing has deep historical roots. The harnessing of Himalayan rivers for energy began under
British colonial rule in India, and large dams later became central to postcolonial development imagi-
naries, most famously in Nehru’s description of dams as the ‘temples of modern India’ (Amrith 2018).
Nepal began to embrace similar ambitions in the 1960s and 1970s, framing hydropower as a route

4 By technocratic, we mean planning approaches that prioritize technical expertise, engineering models, financial calculations, and
measurable outputs, often over social, cultural, ecological, and place-based knowledge.
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to energy independence, economic development, and regional integration (Adhikari 2006). Since the
end of World War II, Nepal’s hydropower potential, commonly cited as 83 000 MW, has been repeat-
edly invoked as the country’s route out of poverty and into national prosperity (Lord 2016, Sritharan
et al 2023). This development vision deepened through international investment and later through
national ownership narratives. International financial institutions, including the World Bank and Asian
Development Bank, invested heavily in Himalayan dam projects and promoted reforms centered on
deregulation and privatization (Lord et al 2020). At the same time, resistance to projects in Nepal,
such as Arun III, helped shape wider debates over dam governance and contributed to the 2000 World
Commission on Dams’ emphasis on the social and ecological costs of large dams. In later decades, as
Western financiers retreated and new actors, including state-backed Chinese firms, expanded their role,
hydropower became increasingly tied to national identity, investment, and political legitimacy (Lord et al
2020).

In the aftermath of the Maoist ‘People’s War,’ the collapse of the monarchy, federal restructuring,
the 2015 earthquake, and the subsequent energy emergency, hydropower was framed as a way to unify
the country and turn citizens into investors. The slogan ‘Nepalko Paani, Janatako Lagaani,’ or ‘Nepal’s
Water, [the] People’s Investment,’ encouraged Nepalis to purchase shares in hydropower companies and
presented dam development as both a patriotic duty and a financial opportunity (Lord and Rest 2020).
This has made opposition to hydropower politically difficult. Flagship ‘national pride’ projects are now
supported by tax exemptions, sovereign guarantees, expedited clearances, centralized licensing, and other
incentives designed to accelerate construction and reduce risk for private capital. Although these projects
are frequently promoted as engines of inclusive growth and poverty reduction, evidence from Nepal and
Southeast Asia shows that dam-affected communities often experience diminished rather than improved
livelihoods (Keunzer et al 2013, Gergan 2020, Suhardiman et al 2022, Sharma and Sharma 2025).

We argue that hydropower governance in Nepal does not simply fail to protect affected communities.
It actively produces conditions that make river-based life harder to sustain, rendering alternative river
futures increasingly difficult to imagine or pursue. Hydropower planning often treats rivers as economic
assets, communities as stakeholders (or compensation recipients), and project harms as losses that can
be measured and priced. This makes projects easier to approve, finance, and manage, but it also narrows
the space for communities to challenge hydropower as an ecological, cultural, or political disruption. In
this paper, we analyze how technocratic metrics, a ‘will to improve’ (Li 2007), market-oriented incen-
tives, and material infrastructure interact to shape how rivers, risks, and impacts become knowable to
planners and financiers, while systematically sidelining other ways of understanding river systems and
community life.

Our intervention is to show how these dynamics operate together. We conceptualize hydropower gov-
ernance in Nepal as a political-economic and epistemic regime: a system of institutions, incentives, plan-
ning practices, and forms of knowledge that determines which claims about rivers are taken seriously
and which are excluded. In this context, riparian communities face what we call a ‘triple bind.’ The first
bind is procedural: communities lose land and river access through licensing, land acquisition, consul-
tation, and compensation systems that give little power to refuse or reshape infrastructure projects. The
second bind is economic: once river flows, sediment patterns, fish populations, and river-based work are
disrupted, compensation cannot restore the livelihoods that have been lost. The third bind is cultural
and ecological; as access to rivers narrows and local knowledge is sidelined, communities have fewer ways
to maintain the relationships with rivers that have long shaped cultural life, ecological stewardship, and
community identity.

This paper makes three novel contributions. First, it shows that the marginalization of local and
Indigenous knowledge is not only a participation problem. It is built into a governance system that
requires rivers, risks, and harms to be translated into technical and financial terms before they can be
acted upon. Second, it brings together interviews with policymakers and sectoral experts with ethno-
graphic fieldwork among Indigenous and other riparian communities, allowing us to compare how
hydropower is justified from above with how it is experienced from below. Third, it introduces the
triple-bind framework to explain how hydropower development can reproduce vulnerability even when it
is presented as climate-resilient.

The rest of the paper proceeds as follows: section 2 articulates our conceptual framework and offers
an analytical heuristic highlighting key relationships, patterns, and processes at work in hydropower
expansion. Section 3 describes the study’s methods and research design, including elite interviews,
community interviews, focus groups, and ethnographic fieldwork. Section 4 analyzes elite framings of

3



Environ. Res.: Climate 5 (2026) 035023 P Burchett et al

hydropower governance, focusing on water as a strategic asset, technocratic planning, unequal distri-
bution, and compensation. Section 5 turns to riparian communities’ lived experiences of river change,
livelihood disruption, cultural loss, and exclusion from decision-making. The conclusion discusses what
these findings mean for more just and resilient hydropower governance in Nepal and beyond.

2. Conceptual framework

Against this backdrop, figure 1 presents an analytical heuristic that links the political-economic drivers of
hydropower expansion in Nepal to their material and lived consequences. The framework is organized as
a set of interacting layers rather than a linear chain, emphasizing how development logics, infrastructure,
and social outcomes co-produce one another.

At the top, two clusters of upstream forces shape the conditions under which hydropower is planned
and justified. Market logics, including neoliberal development paradigms prioritizing private investment,
economic growth, and the commodification of rivers, alongside export-oriented energy strategies, and
construction and extraction markets, interact with structural incentives, such as state-capital-donor devel-
opment regimes, neoliberal policy and legal frameworks that facilitate private investment and project
approval, geopolitical and national development priorities, and financing mechanisms such as subsi-
dies and compensation. Together, these forces stabilize a technocratic framing in which rivers are valued
primarily as sites of energy production, revenue generation, and investment opportunity. These forces
become material through infrastructural constraints, shown at the center of the figure. Dams, diversions,
transmission corridors, access roads, and riverbed mining translate abstract development priorities into
physical transformations of river systems and landscapes. This mediating layer is analytically crucial:
hydropower governance operates not only through policies and plans, but through built environments
that reconfigure flows, sediment, access, and ecological relations. The lower portion of the figure cap-
tures the social, cultural, and ecological impacts that emerge from these transformations. These include
altered river flows and sediment regimes, biodiversity loss and ecosystem fragmentation, displacement
and land loss, and shifts in livelihood systems toward migration and remittance dependence. The frame-
work also highlights the erosion of Indigenous knowledge and river-based cultural practices as ecological
conditions change.

Importantly, the figure depicts these relationships as dynamic and recursive. Solid arrows indi-
cate reinforcing feedback loops through which infrastructural change and ecological disruption can
deepen dependence on market-oriented livelihoods, thereby reproducing the conditions that enable
further hydropower expansion. Dashed arrows represent more contingent processes, particularly forms
of Indigenous and local resistance. Indigenous and local communities are not passive recipients of
hydropower development; they contest, negotiate, and adapt to these changes. While these responses
may disrupt or reshape project outcomes, they can often be reabsorbed into the system through com-
pensation schemes, participatory governance frameworks, or incorporation into cash economies. Taken
together, the figure offers a bridge between the two empirical components of the paper. It connects the
top–down logic that makes hydropower appear to be a necessary and technically manageable develop-
ment pathway with the everyday experiences of riparian communities living with its on-the-ground con-
sequences. In doing so, it underscores one of the paper’s central claims: the harms experienced by ripar-
ian communities are not merely the result of consultation or implementation failures, but are produced
through the interaction of political-economic incentives, epistemic framings that render rivers as quan-
tifiable energy resources, technocratic planning, infrastructure development, and constrained forms of
participation and redress.

3. Methods

Our study employs a qualitative, multi-sited research design to examine how hydropower development
in Nepal is understood, governed, and experienced across different institutional and social locations. The
research combines semi-structured interviews with policy elites and sectoral experts, and ethnographic
fieldwork, interviews, and focus group discussions (FGDs) with Indigenous and non-Indigenous riparian
communities. This dual approach allows us to examine how hydropower governance is designed and jus-
tified by policymakers and experts, how affected communities experience it, and how both are situated
within Nepal’s broader political economy and epistemic framing of development.
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Figure 1. Analytical framework for understanding the relationships between hydropower development, market logics, infrastruc-
ture, and riparian dispossession in Nepal. Notes: solid arrows indicate reinforcing feedback loops; dashed arrows indicate more
contingent or disruptive processes, including forms of local and indigenous resistance.

Semi-structured interview guides were developed separately for policy elites/sectoral experts and
riparian community participants, while maintaining a consistent focus on hydropower development,
environmental change, community impacts, and decision-making processes. Questions were open-ended,
with probes used to clarify responses and follow emergent themes. The interview guides are summarized
below, with the structure of interview questions for each group provided in Appendix A2 through A4.

A total of 18 semi-structured interviews were conducted with policymakers, planners, and sec-
toral experts based in the capital city, Kathmandu, between June 5 and 16 June 2023. Participants were
selected using purposive and snowball sampling to capture a range of institutional perspectives. The
sample included respondents from government ministries and regulatory agencies; state-owned electric-
ity and hydropower institutions; private hydropower and investment actors; policy, research, and aca-
demic experts; civil society and rights-based organizations; media professionals and public commen-
tators; environmental and conservation stakeholders; and community-facing or site-based perspectives
(see Appendix A1 for the full list of participant categories). For the elite interviews, the guide included
open-ended questions organized around four thematic areas: (1) Nepal’s hydropower potential and the
state of reservoir-based power production; (2) the role of development partners, financiers, and external
standards in shaping hydropower development; (3) political, institutional, and viability constraints affect-
ing hydropower projects; and (4) benefit-sharing, environmental regulation, and enforcement. Follow-
up questions asked respondents to explain why Nepal’s hydropower potential remains underused, how
benefits and risks are distributed, how environmental regulations are implemented, and how different
financiers shape project standards and outcomes.

Ethnographic fieldwork was conducted between May 2023 and May 2024 across riparian commu-
nities in the Koshi, Gandaki, and Karnali basins (figure 2). The analysis presented in this paper draws
on a subset of this broader dataset, focusing on six in-depth interviews and two FGDs conducted with
the Majhi and Sunuwar Indigenous communities in the Koshi basin. These communities were selected
because they are heavily dependent on river systems and have been directly affected by hydropower and
river diversion projects.

For the community interviews and FGDs, the guides were adapted to reflect local experience
and community-specific concerns. Questions focused on livelihood change and river dependence;
hydropower-related environmental change; decision-making and consultation; cultural continuity; gen-
dered responsibilities: environmental knowledge; and future policy priorities. Participants were selected
using purposive and snowball sampling in collaboration with community leaders.

5



Environ. Res.: Climate 5 (2026) 035023 P Burchett et al

Figure 2. Study sites and river basins in Nepal. Notes: The map highlights the geographic scope of ethnographic fieldwork and
interview data collection conducted between May 2023 and May 2024, with a particular focus on riparian communities in the
Koshi basin. Not all interview locations are shown; sites are selected to reflect primary fieldwork areas discussed in the analysis.

Community interviews and FGDs were conducted in Nepali, while elite interviews were conducted in
English. Interviews were audio-recorded where consent was granted, transcribed verbatim, and trans-
lated into English where applicable. Ethical approval was obtained through the relevant Institutional
Review Boards. Informed consent was secured from all participants, and identifying information has
been removed or anonymized.

The study focuses on two main groups: policy and sectoral elites involved in hydropower governance,
and riparian communities directly affected by hydropower development. It does not claim to provide a
statistically representative account of Nepal’s hydropower sector as a whole. Some relevant perspectives
are underrepresented, including local government officials outside the selected field visits, downstream
populations affected indirectly, or organized advocacy networks beyond those included in the interview
sample. The analysis is therefore best understood as a comparison between elite governance framings and
riparian lived experiences, rather than as a comprehensive mapping of all stakeholder positions. These
limitations are partially addressed through triangulation with policy documents, secondary literature, and
participant observation.

Data were analyzed using thematic analysis. We conducted iterative close readings of interview
and focus group transcripts to identify recurring concepts, phrases, tensions, and patterns within each
respondent group. Initial codes were grouped into broader analytical categories related to hydropower
governance, participation, distribution of benefits and burdens, environmental change, compensation,
livelihood disruption, and cultural-ecological loss. We then moved between elite and community tran-
scripts to compare how policymakers and sectoral experts framed hydropower and how affected commu-
nities experienced it. This comparative reading allowed us to examine connections between governance
processes, infrastructure development, environmental degradation, livelihood disruption, and commu-
nity responses. Quotations were selected to illustrate recurring patterns across the corpus and were inter-
preted in relation to the surrounding transcript context, fieldnotes, policy documents, and secondary
literature.
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4. Top–down perspectives: technocratic logics and elite framings of hydropower
governance

The elite interviews show how hydropower development is justified and managed in Nepal from the per-
spective of policymakers, planners, engineers, financiers, and sectoral experts. Across these interviews,
hydropower was not described only as an energy project. It was framed as a national development strat-
egy, a source of geopolitical leverage, a financial opportunity, and a technical solution to Nepal’s eco-
nomic and energy needs. These framings shape how rivers are valued, how participation is organized,
how benefits and burdens are distributed, and how loss is addressed once projects move forward.

The analysis is organized around four interrelated themes. First, elites frame water as a strategic
national asset, valued primarily for power generation, regional trade, and geopolitical leverage. This
framing privileges megawatts, revenue, and control over ecological, cultural, or place-based meanings of
rivers. Second, hydropower governance relies on a technocratic planning system that centralizes author-
ity, privileges expert knowledge, and reduces participation to consultation or procedural compliance.
Third, this system produces an unequal distribution of benefits and burdens: economic and political
gains flow largely to state institutions, investors, private developers, and urban consumers, while rural,
marginalized, and indigenous communities bear the costs of displacement, environmental disruption,
and livelihood loss. Fourth, compensation regimes treat these losses as financial or administrative prob-
lems, rather than as claims for justice, restitution, or long-term livelihood restoration.

These themes show that hydropower governance in Nepal is not only technical in form but also
extractive in effect. Elite framings of water, expertise, participation, distribution, and compensation work
together to make hydropower expansion appear necessary and manageable, while limiting the visibility of
its social, cultural, and ecological costs. The sections that follow examine each of these themes in turn.

4.1. Theme 1: water as a strategic asset
Across the elite interviews, water was discussed first and foremost as an economic and strategic asset.
Respondents most often described rivers in terms of hydropower generation: flow, elevation, storage
capacity, megawatts, export potential, regulatory thresholds, and project feasibility. Rivers were rarely
described as sacred spaces, community commons, or living ecosystems. This does not mean that individ-
ual respondents denied the ecological or cultural significance of rivers. Rather, it shows that the domi-
nant planning vocabulary makes rivers visible primarily as inputs into energy production and national
development.

This framing aligns closely with a broader emphasis on economic productivity. Dams are presented
not only as infrastructure, but also as multipurpose economic instruments that can support irriga-
tion, flood control, and regional electricity trade. One respondent summarized this view succinctly:
‘Hydropower projects not only generate electricity, but they also generate water.’ Nepal’s longstanding
ambition to harness its ‘83 000 MW potential’ has become symbolic of national development aspirations.
Yet recent assessments suggest that the economically feasible potential is substantially lower, with only a
small share developed to date (Karki 2024). In this sense, the 83 000 MW figure functions less as a real-
istic planning benchmark than as a political slogan. The gap between aspiration and feasibility shows
how developmental narratives can outpace ecological, social, and technical realities.

This strategic framing is also deeply political. Several interviewees described water as a resource
shaped by regional power relations, especially India’s reluctance to engage in trilateral agreements and
its interest in Nepal’s rivers without commensurate compensation. This reflects Nepal’s wider geopolit-
ical position between India and China (Sritharan et al 2023). Electricity exports, in this view, are not
only about selling power. They are also tied to influence over river flows, irrigation, flood regulation,
and downstream water security. As one respondent explained, ‘For India, it is not really about electricity,
but it is all about water.’

Within this framing, hydropower development becomes an economic growth strategy, a route to
energy security, and a way to assert national sovereignty. But it also narrows how climate risk is under-
stood. Even when officials acknowledged hazards such as glacial lake outburst floods, declining dry-
season flows, and sediment surges, their proposed responses remained largely technical. Interviewees
emphasized increased storage capacity, improved plant efficiency, or smaller dams where feasible.
These responses prioritize infrastructure performance while giving less attention to ecosystem-based
approaches, social vulnerability, and cultural continuity, despite evidence that climate variability poses
significant risks to hydropower viability (Gautam et al 2014, Khanal et al 2024).
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Legal and regulatory framings further reinforce this outlook. The Environmental Protection Act
(2019) and related regulations were most often cited as procedural thresholds for project approval and
classification, rather than as tools for protecting riverine ecosystems or ensuring meaningful community
participation. Minimum-flow requirements were also treated as sufficient safeguards in principle. For
example, Nepal’s hydropower development policy requires run-of-river projects to leave at least 10% of
discharge in the river. Yet interviewees rarely discussed whether this threshold is ecologically adequate or
meaningfully enforced in practice (Government of Nepal 2001, section 6.1.1).

Viewed collectively, the interviews show a dominant planning logic in which rivers are treated as
resources to be leveraged, optimized, and monetized. Cultural, ecological, and place-based meanings
remain peripheral unless they can be translated into categories that planning systems recognize, such as
land, compensation, or formally designated sites. This framing matters because it shapes the themes that
follow. Once rivers are treated primarily as strategic national assets, participation can be reduced to pro-
cedure, expertise can become the main basis of legitimacy, unequal burdens can be framed as necessary
trade-offs, and compensation can be presented as a technical solution rather than a justice claim.

4.2. Theme 2: technocratic governance and the hollowing of participation
Hydropower governance in Nepal formally requires participation, but the interviews suggest that partici-
pation often has limited influence over project decisions. In practice, consultation is treated less as a way
for communities to shape hydropower planning and more as a procedural step required for approval,
financing, and compliance. This section traces how participation is reduced to a procedure, how techni-
cal expertise becomes the primary basis of authority, and how Indigenous and place-based knowledge is
sidelined in decision-making.

4.2.1. Participation as procedure
Despite formal commitments to participatory planning, Nepal’s hydropower governance remains highly
centralized. Environmental impact assessments (EIAs) are the main institutional channel through which
community participation is recognized. Prior studies, however, show that EIA participation in Nepal
often remains limited in practice, with low public awareness, constrained engagement, and minimal
influence on final decisions (Dangi et al 2015; Munch-Petersen 2017; Paudel et al 2025). This contrasts
with emerging practices in other contexts, where hydropower planning increasingly includes multi-season
ecological studies, cumulative impact assessments, and more sustained forms of indigenous and commu-
nity engagement (IAIA 1999, World Commission on Dams 2000, Pahl-Wostl et al 2007, Gunn and Noble
2011).

Our interviews echoed these concerns. Policymakers and sectoral leaders consistently described
participation not as a mechanism for shaping decisions, but as a legal and procedural requirement.
Consultation was linked to EIAs, grievance mechanisms, and information disclosure, rather than to com-
munity influence over project design, implementation, or monitoring. Several respondents emphasized
that consultation is primarily informational and one-directional. One policymaker explained that ‘locals
are consulted, they are informed,’ pointing to compliance with EIA guidelines rather than to any expec-
tation that local knowledge would alter project decisions. Another official described consultations as ‘just
the ritual kind of things,’ acknowledging that concerns raised during public hearings are often ignored
once procedural requirements have been met. Participation, in this sense, occurs after key decisions have
already been made and has little bearing on outcomes.

Interviewees also described EIAs as thin and extractive in practice. A Nepali anthropologist with
extensive experience conducting EIAs for hydropower projects explained that social engagement is rou-
tinely compressed into brief field visits, often lasting ‘just a week or two,’ carried out by undertrained
staff expected to complete ‘10–15 surveys a day.’ Under these conditions, qualitative engagement is min-
imal, and social and cultural concerns are discounted unless they involve easily quantifiable losses such
as titled land or formally recognized religious sites. As the anthropologist noted, ‘Non-material cultural
aspects are often overlooked, and the resources linked to cultural practices are not adequately recog-
nized.’ In such contexts, EIAs function less as safeguards for affected communities than as instruments to
secure project approval, manage reputational risk, and unlock financing. Kathmandu-centered decision-
making further limits participatory space. Hydropower projects are shaped within centralized political
and technical circuits, often before affected communities enter the process. As a result, communities are
positioned less as participants in decision-making than as stakeholders to be informed, compensated, or
managed after key project parameters have already been set.
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When participation extends beyond consultation, it is often reframed in financial or compensatory
terms rather than as rights-based engagement. Multiple interviewees cited equity share allocations, typi-
cally 10%–15% of project ownership for affected populations, as evidence of inclusion. Yet these schemes
often assume financial literacy, access to capital, and stable incomes that many rural and Indigenous
households lack. In practice, participation is recast as an investment opportunity rather than a demo-
cratic process. As one respondent remarked, ‘Participation is about giving shares to manage the local
politics.’

Interviewees also discussed the legal requirement for free, prior, and informed consent (FPIC), par-
ticularly in cases involving Indigenous land and resettlement. While respondents acknowledged FPIC as
an important safeguard, they characterized its application as limited, donor-driven, and reactive rather
than embedded as a routine norm within national governance practice. Community resistance was often
portrayed as politicized or excessive rather than as an expression of self-determination. One respondent
described local demands for shares or compensation as ‘outrageous,’ suggesting that growing community
awareness of entitlements is sometimes perceived as a threat to centralized planning authority.

These accounts show how participation is formally present but substantively weakened. Communities
are consulted, informed, surveyed, and sometimes offered shares or compensation, but they are rarely
positioned as actors with meaningful authority over whether projects proceed, how they are designed, or
how harms are defined and addressed.

4.2.2. Centralization, expertise, and technocratic authority
The procedural hollowing of participation described above is not incidental. It is reinforced by a gov-
ernance system that centralizes authority and treats technical expertise as the main basis for legitimate
decision-making. Across interviews, respondents described hydropower planning as an expert-driven
domain in which engineering credentials, financial modeling, feasibility studies, and regulatory compli-
ance carry more weight than deliberation with affected communities or responsiveness to local ecological
knowledge.

Decision-making authority over hydropower projects is concentrated within a narrow set of
Kathmandu-based institutions. Large projects are routed through bodies such as the Nepal Electricity
Authority (NEA) and the Investment Board Nepal, with limited transparency or downward account-
ability. One respondent described the investment board as ‘a mini cabinet,’ noting that projects exceed-
ing $50 million are effectively insulated from broader public scrutiny. This concentration of authority
reinforces a planning culture in which hydropower decisions are negotiated among political elites, tech-
nocrats, investors, and foreign partners before local communities are brought into the process.

Within this institutional structure, technical documentation functions as a gatekeeping mechanism.
Policymakers and sectoral leaders repeatedly emphasized detailed project reports (DPRs), feasibility stud-
ies, power purchase agreements, concession agreements, and environmental assessments as the legitimate
basis for decision-making. Engineering calculations, hydrological flow estimates, and financial projections
were treated as objective and authoritative, while other forms of knowledge were given less weight. As
one respondent put it, ‘There are feasibility reports, concession agreements, project development agree-
ments.’ In practice, these documents do more than record decisions; they help define which questions
are considered relevant and which forms of evidence are allowed to shape project planning.

At the same time, several interviewees acknowledged serious weaknesses in the technical systems
regarded as authoritative. Technical documentation, including EIAs and feasibility studies, is often recy-
cled across projects, relying on generic assumptions rather than site-specific data. Respondents also high-
lighted gaps in hydrological and geological records, especially around glacial lake outburst floods, sedi-
ment dynamics, and dry-season flow variability. One expert observed bluntly, ‘Flow data is wrong, but
they build the project anyway.’ Another policymaker warned, ‘Nobody has answered whether Nepal is
safe for high dams.’ These comments point to a planning system in which uncertainty is often man-
aged through institutional momentum rather than precaution. They also echo broader assessments that
identify unreliable baseline data and limited long-term risk modeling as persistent barriers to sustainable
hydropower development in Nepal.

Donor involvement further shapes this system of expertise. International financial institutions and
development partners often impose standards that exceed national requirements, including cumulative
impact assessments and safeguards for Indigenous communities. These frameworks can strengthen for-
mal oversight. However, respondents also noted that they create parallel systems of expertise oriented
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toward satisfying external auditors and financiers rather than building locally grounded planning pro-
cesses. As a result, decision-making can become piecemeal and reactive, with agencies operating in silos
and with limited coordination across sectors or over the long term.

Local and indigenous knowledge rarely shapes decisions within this governance system. Community
knowledge enters planning primarily through household surveys, land inventories, grievance records, or
other extractive forms of data collection. It is less often treated as a source of insight into river dynam-
ics, ecological thresholds, seasonal variability, or culturally embedded livelihood systems. Participation
is therefore limited to feeding information upward into pre-existing technical frameworks, rather than
shaping how risks, benefits, or sustainability are defined. Forms of knowledge that cannot be easily
quantified, monetized, or standardized struggle to influence project planning.

These dynamics also shape public understanding of hydropower. Several respondents pointed to
widespread confusion around electricity pricing, seasonal availability, and the long-term implications of
dam construction. Public discourse, they suggested, remains anchored to simplified narratives, especially
the enduring figure of Nepal’s ‘83 000 MW potential,’ which is often invoked as shorthand for national
development aspiration. In the absence of transparent and inclusive deliberation, technocratic claims fill
the vacuum, reinforcing a development narrative that privileges aspiration over realism.

4.2.3. Knowledge asymmetries and the limits of local expertise
The centralization of hydropower planning also shapes whose knowledge counts. Across the elite inter-
views, scientific, legal, and financial evidence carried the most authority, especially when it could be
standardized, quantified, audited, or incorporated into formal project documents. By contrast, place-
based and culturally embedded knowledge about rivers often remained outside the spaces where deci-
sions were made.

Local and indigenous knowledge entered hydropower planning primarily as data to be collected
rather than as expertise to shape decisions. Community engagement was typically described through
household surveys, land inventories, grievance records, or EIA consultations. These processes translate
social and ecological relationships into narrow indicators of impact. Knowledge about river behavior,
seasonal variability, fisheries, sacred sites, and livelihood practices was rarely treated as relevant unless
it could be mapped onto predefined technical or administrative categories. As a result, local ecological
knowledge that could inform risk assessment, adaptive planning, or long-term sustainability was often
sidelined (see also Elsisi et al 2024).

This filtering matters for how climate risk is understood. Planners frequently referred to climate
change in terms of technical risks such as glacial lake outburst floods, sediment loads, and dry-season
flow decline. Yet responses were usually framed in engineering terms, including storage capacity, design
modifications, and efficiency improvements. Community observations of changing river dynamics,
shifting flood patterns, or declining fish populations were rarely incorporated into formal assessments,
despite their relevance for understanding cumulative and localized impacts.

The result is a planning system in which environmental and social concerns are recognized mainly
when they can be translated into standardized reports, metrics, and compliance categories. Projects may
therefore appear technically sound on paper while still producing serious social and ecological disruption
on the ground, a pattern widely documented in large dam development globally (World Commission
on Dams 2000, Baviskar 2004, Ziv et al 2012). This knowledge hierarchy helps explain the distributive
inequalities and compensatory practices examined in the sections that follow.

4.3. Theme 3: unequal distribution of benefits and burdens
Interviews with policymakers and sectoral experts reveal a widely acknowledged pattern: the benefits of
hydropower often accrue elsewhere, while the costs remain local. Hydropower is routinely promoted as
a driver of national development and shared prosperity, but respondents described a different distribu-
tion in practice. Economic and political gains tend to accrue to state institutions, private investors, urban
consumers, and actors positioned within formal systems of finance and influence. Rural, marginalized,
and Indigenous communities, by contrast, often bear the most immediate environmental, social, and
livelihood costs.

Several respondents emphasized that communities near hydropower projects experience direct disrup-
tions, including land acquisition, displacement, biodiversity loss, river degradation, and heightened envi-
ronmental risk. At the same time, project benefits such as electricity access, revenue, and infrastructure
investment are often spatially and socially displaced. Electricity produced in rural regions is transmitted
to urban centers such as Kathmandu or exported abroad, frequently bypassing communities closest to
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the dams. As one respondent observed, it is common to see ‘power lines going from rural areas, but the
rural people not getting any electricity.’ Another noted that ‘the most privileged people,’ typically wealth-
ier urban residents, ‘are the ones with access to electricity from dams.’

National electrification statistics can obscure this unevenness. According to the world development
indicators, 93.4% of Nepal’s rural population had access to electricity in 2023 (World Bank 2024b). Yet
interviewees stressed that a formal connection does not necessarily mean reliable, affordable, or produc-
tive access. In many rural areas, electricity may be sufficient for a lightbulb or mobile phone charging,
but inadequate for cooking, irrigation, cooling, or small-scale enterprise. Limited appliance ownership
and unreliable supply reinforce the perception that hydropower’s benefits flow elsewhere, even as local
communities absorb the costs of generation.

Respondents also described uneven spillovers from hydropower-related infrastructure. Roads, bridges,
and transmission corridors built by one developer may be used by other firms or subsequent projects
without cost-sharing arrangements or additional compensation for affected communities. This expands
the footprint of environmental and social disruption while leaving project-affected communities with
little to show for it. Local landscapes become sites of cumulative burden, as each new project builds on
earlier infrastructure without fully accounting for the combined impacts.

Formal benefit-sharing mechanisms, including royalties, equity allocations, and community devel-
opment funds, exist on paper, but interviewees emphasized that they often follow standardized, top–
down formulas rather than arrangements negotiated with affected communities. Provisions for free elec-
tricity or subsidized shares assume financial capacity, documentation, and administrative access that
many rural households lack. One policy expert remarked, ‘Everyone can afford 1000 rupees,’ a comment
that illustrates how liquidity constraints, financial literacy, and documentation barriers are often over-
looked in elite planning. In practice, these benefits are frequently symbolic or inaccessible, especially for
Indigenous groups, landless laborers, and households excluded from formal ownership structures.

Geopolitical dynamics further complicate these distributional claims. Several respondents noted that
Indian restrictions on power imports from Chinese-built dams have undermined the commercial via-
bility of major projects, reducing revenue flows and increasing financial risk. These constraints limit
the resources available for reinvestment in local development and weaken the promise that hydropower
will deliver broad-based benefits. One interviewee described this as a form of ‘resource colonization,’ in
which Nepal exports low-cost electricity while importing expensive fuels, losing control over its rivers
without capturing proportional economic returns. In these accounts, the benefits of hydropower are not
only unevenly distributed within Nepal, but also shaped by regional power relations.

This uneven distribution is closely linked to Nepal’s continued dependence on labor migration.
Although hydropower is often framed as a source of employment and growth, respondents empha-
sized that job creation is usually concentrated in short-term construction work. Long-term employment
opportunities are limited, leaving rural households reliant on migration to India and the Gulf states.
Today, an estimated 17%–20% of Nepalis work abroad, and remittances account for nearly 23% of GDP
(McAuliffe and Oucho 2024, Lamichhane 2025). As one official asked, ‘Why are my countrymen going
abroad? Six billion [in remittance earnings]. And that is excluding those working in India.’ In this con-
text, hydropower development does little to alter the structural drivers of out-migration and may inten-
sify them by disrupting river-based livelihoods without providing durable alternatives.

These interviews point to an extractive distributional logic at the heart of Nepal’s hydropower expan-
sion. Environmental risk, displacement, and infrastructural burdens are concentrated among commu-
nities with the least political leverage, while financial, political, and geopolitical gains accrue elsewhere.
Although local equity mandates and community benefit funds are presented as tools for inclusion, they
operate within a system still oriented toward centralized control, private investment, and revenue genera-
tion rather than distributive justice or long-term livelihood security.

4.4. Theme 4: transactional compensation and the normalization of loss
Across interviews, policymakers, engineers, and sectoral experts often framed compensation for displace-
ment, land acquisition, and environmental harm as a technical and financial issue rather than as a ques-
tion of justice or long-term livelihood recovery. Compensation was discussed in terms of standardized
formulas, legal thresholds, cash payments, and equity instruments, with less attention to cultural loss,
intergenerational harm, or the erosion of river-based ways of life. Within this framing, displacement
becomes an unavoidable cost of development, one that can be managed through payment or share own-
ership rather than addressed through deeper forms of redress.

Multiple government respondents pointed to formal compensation mechanisms as evidence that
social impacts are being addressed. Cash payments for land acquisition and resettlement were often
treated as sufficient remedies, even when interviewees acknowledged that these payments rarely produce
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durable livelihoods. One NEA-affiliated engineer remarked that ‘if locals’ land is taken, they get money,
which they can use to buy shares.’ This reflects a broader assumption that financial compensation can
substitute for land, labor, and the social relations that sustain everyday livelihoods. Yet these mechanisms
require financial literacy, market access, and capital security that many displaced households lack. As one
respondent noted, ‘Most people cannot afford shares. The stock exchange is complicated.’ Evidence from
large hydropower projects such as Tanahu and Budhi Gandaki similarly shows that households receiving
cash compensation often struggle to rebuild their livelihoods, with low incomes and economic insecurity
persisting years after displacement (Khanal et al 2021, 2024).

Equity-based compensation and benefit-sharing schemes are frequently presented as inclusive inno-
vations. Policy experts pointed to requirements that 10% of project shares be allocated to affected pop-
ulations to align local interests with project success. In practice, however, these schemes can reproduce
existing inequalities. Poor households may lack the liquidity to purchase shares, face documentation
barriers, or be forced to invest wages rather than savings. Several respondents acknowledged these chal-
lenges, yet continued to frame equity participation as a reasonable expectation. One interviewee stated,
‘Everyone has a phone, so they can buy shares,’ a comment that illustrates how assumptions about access
and capability often substitute for assessments of actual inclusion.

Compensation was also framed through moral narratives that shift responsibility onto affected com-
munities. Some respondents characterized cash payments as morally risky, suggesting that displaced
households misuse compensation or make excessive demands. Statements such as ‘if you give a huge
amount of money to them, they will waste it by drinking alcohol’ individualize failure and deflect atten-
tion from structural constraints. Others questioned entitlement altogether. One bureaucrat argued that
certain populations should not be compensated because they are ‘encroachers,’ highlighting how land-
lessness and caste-based marginalization can limit access to redress. When livelihoods depend on infor-
mal or customary use of riverine resources rather than titled land, there are few institutional pathways
through which loss can be recognized or compensated.

Resettlement itself was often treated as a logistical problem rather than a social or cultural rupture.
Several respondents described displacement in managerial terms, emphasizing coordination, timelines,
and compliance rather than loss of identity, place, or community cohesion. One donor-linked inter-
viewee stated bluntly that ‘people need to be managed out of these areas.’ At the same time, another
acknowledged that ‘you cannot buy culture by giving money to people,’ even as compensation frame-
works continued to rely primarily on cash-based solutions. In these accounts, cultural and ecological
relationships with rivers are sometimes acknowledged, but they remain largely absent from policy design.

Taken together, these elite perspectives show how compensation can normalize dispossession within
Nepal’s hydropower regime. By reducing displacement to a financial transaction, compensation frame-
works obscure the deeper forms of loss associated with land, river access, livelihood systems, cultural
continuity, and ecological relationships. They also narrow the range of possible remedies. Alternatives
such as land-for-land replacement, long-term livelihood restoration, recognition of customary river use,
or cultural and ecological restitution remain marginal. Rather than resolving inequality, compensation
can stabilize it, allowing hydropower expansion to proceed while transferring long-term risk to commu-
nities with limited political leverage.

These dynamics are not limited to individual projects or interviewee perspectives. They are increas-
ingly reflected in Nepal’s evolving water governance framework. The Water Resources Bill passed in sum-
mer 2025 was presented as a step toward modernizing national water management, with provisions
on pollution control, river capacity assessment, and benefit- and risk-sharing between upstream and
downstream communities (Kathmandu Post 2024, MyRepublica 2025, Nepal News 2025). Yet the bill
also reinforces a centralized, expertise-driven model of governance built around DPRs, technical assess-
ments, regulatory approvals, and prior government authorization for most water uses. Although it for-
mally acknowledges cultural and religious water uses, these appear as secondary categories, suggesting
symbolic rather than substantive recognition (KC and Onta 2024). In this sense, the bill mirrors the elite
logics identified in the interviews: development comes first, while environmental and social concerns are
handled through technical procedures, mitigation measures, and compliance frameworks.

This final theme brings the top-down analysis full circle. Rivers are framed as strategic assets, partic-
ipation is reduced to procedure, expertise is concentrated in technical institutions, benefits and burdens
are unevenly distributed, and compensation makes loss administratively manageable. The next section
turns to riparian communities themselves to examine how these governance logics are experienced on
the ground.
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5. Riparian realities: local perspectives on hydropower, climate change, and cultural loss

Hydropower development in Nepal is often framed as a symbol of sustainable progress, yet for many
rural riparian communities it represents a rupture of livelihoods, landscapes, and lifeways. This section
foregrounds the lived experiences of riparian communities affected by hydropower and related river
infrastructure—including diversion projects, tunnels, and inter-basin transfers—drawing on ethnographic
fieldwork with Indigenous and non-Indigenous communities. The analysis here focuses on a subset of
interviews and discussions that illuminate river-based livelihoods, cultural–ecological knowledge, and
everyday experiences of development-induced environmental change. This ethnographic material makes
visible cultural, spiritual, and ecological dimensions of loss that remain largely excluded from formal
impact assessments and compensation frameworks. Read alongside the elite perspectives analyzed above,
these accounts show that socio-ecological vulnerability is not simply an unintended outcome of devel-
opment, but is actively produced through governance arrangements that privilege technocratic expertise,
market-based solutions, and centralized planning at the expense of place-based knowledge and riparian
lifeways.

While the ethnographic core of the analysis focuses on Indigenous communities (Majhi and Sunuwar
of the Koshi Basin), it is complemented by interviews with non-Indigenous riparian residents that reveal
parallel, though not identical, patterns of exclusion from decision-making, uneven benefit distribution,
and livelihood disruption associated with hydropower development. Taken together, the Indigenous and
non-Indigenous evidence underscore that many of the governance dynamics documented here are struc-
tural rather than community-specific, even as their consequences are often experienced most acutely by
Indigenous peoples with deep cultural, spiritual, and subsistence ties to river systems.

5.1. Two riparian Indigenous peoples of Nepal
The Majhi are an Indigenous riverine community of Nepal whose traditional livelihoods have long been
intertwined with the country’s waterways. Historically, they sustained themselves through fishing, boat-
making, and ferrying people and goods across rivers, supplemented by subsistence farming, occupations
deeply rooted in their ecological knowledge and spiritual connection to rivers like the Koshi, where they
continue to perform cultural and religious rites. In recent decades, the Majhi have been classified as a
‘highly marginalized’ Indigenous group. Denied customary rights to fishing and ferry services, and dis-
possessed of communal land, they have progressively lost access to their ancestral territories and tradi-
tional livelihoods. Today, the Majhi struggle to preserve their cultural identity and language amid devel-
opment pressures, including hydropower and infrastructure projects that disrupt their river-based life-
ways (Rai and Majhi 2014). Our ethnographic fieldwork focused on Majhi communities in Mugitar
and Manthali on the banks of the Tamakoshi River, significantly impacted by the construction of the
Sunkoshi-Marin multipurpose diversion project and the planned (but resisted and not yet constructed)
Sunkoshi-II hydropower plant.

Like the Majhi, the Sunuwar people maintain river-based lifeways rooted in ancestral knowledge and
spiritual practice, which are increasingly threatened by hydropower development. The Sunuwar, also
known as Koı̃ts, are another one of Nepal’s officially recognized marginalized Indigenous peoples. They
belong to the Kirati ethnolinguistic group and have traditionally inhabited the eastern hilly regions of
Nepal, having lived for centuries along river valleys such as the Sunkoshi, Tamakoshi, and Likhu. The
Sunuwar rely largely on orally transmitted cultural traditions, such as songs, chants, and storytelling by
shamans and elders, that connect the community to spirits, ancestors, and their native lands through
active communal participation (Sunuwar 2024). Today, the Sunuwar face significant socio-economic chal-
lenges, including land dispossession, limited access to education, and exclusion from political representa-
tion and development decision-making. In addition, they increasingly face the erosion of their language
and indigenous ecological knowledge, due to hydropower and infrastructure projects that disrupt their
ancestral lands and livelihoods (Cultural Survival 2025). Our ethnographic fieldwork centered on the
Sunuwar people of the rural municipality of Umakunda, situated on the Likhu River in the district of
Ramechhap. This community has been severely impacted by the construction of seven dams along the
Likhu River, with the Likhu-A hydropower project being the closest and most consequential.

5.2. Legal commitments versus lived realities: experiences of neglect and exclusion
Despite Nepal’s formal commitments to Indigenous rights, our fieldwork revealed a persistent discon-
nect between legal protections and the lived realities of riparian Indigenous communities affected by
hydropower development. In 2007, Nepal ratified ILO Convention No. 169, the only binding interna-
tional treaty focused specifically on Indigenous rights, guaranteeing Indigenous communities the right
to be consulted, and to give or withhold FPIC, before any laws or projects affect their lands, cultures,
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or livelihoods. It also affirms their right to self-govern, preserve their traditions, and decide their own
development priorities. That same year, Nepal endorsed the United Nations Declaration on the Rights of
Indigenous Peoples (UNDRIP), which affirms Indigenous rights to self-determination, cultural preserva-
tion, and autonomy over their lands and resources, and explicitly prohibits displacement without consent
and fair compensation. Together, these frameworks give Indigenous communities the legal and moral
right to say whether they want a hydropower or other development project on their land. However, in
practice, both the Nepali government and private developers often disregard these commitments, pro-
ceeding with projects without meaningful consultation or consent. This came through clearly in our
interviews and fieldwork with the Majhi and Sunuwar peoples of the Koshi River basin.

Indigenous community members consistently emphasized their exclusion from decision-making pro-
cesses. According to one Majhi interviewee, local residents who would be affected by the Sunkoshi-2 dam
were not informed about the project or its impacts. She explained how ‘the project conducted the sur-
vey, but lied to the community, saying that they were only conducting a general population survey.’
Another Majhi woman, a community leader and activist in Manthali, echoed this sentiment regarding
the Sunkoshi-Marin Diversion project. ‘We were totally unaware about the diversion project in our place
in the beginning,’ she said, describing how the community was excluded from mapping, impact assess-
ments, and compensation decisions alike. ‘We did not even get a chance to put forth our opinion and
determine the price of land as compensation. They decided everything.’

The Sunuwar community faced similar exclusion from the Likhu-A hydropower project, which was
constructed near them. As one community leader explained, they submitted a 19-point memorandum to
the local government, not to oppose the project, but to safeguard their cultural practices, requesting, for
instance, the construction of artificial ponds to preserve fishing traditions. None of these requests was
honored, and the community was not consulted. While municipal documents claim that the hydropower
company addressed many of the requests in the memorandum, according to all community members we
spoke with, the work in fact bypassed them completely, with corruption the likely cause. As one man
explained, ‘We assume there was some kind of money interplay between the company and the local gov-
ernment… The hydropower, with the municipality’s help, betrayed us. Our 19-point agenda was ignored,
and we were tricked.’

Accounts from non-Indigenous riparian residents reinforce these findings. Across sites, respondents
described an initial phase of engagement in which hydropower developers met with local residents, fol-
lowed by a sharp decline in community participation once project developers shifted their attention to
key political actors, often by distributing project shares among influential elites. Several interviewees
noted that project developers worked through trusted local politicians and party representatives to per-
suade those resistant to the project, effectively sidelining everyday community members from further
deliberation. Promises made to communities, including commitments to employment opportunities and
access to electricity, were often left unfulfilled.

Consultation during EIAs was widely described as minimal and one-sided, emphasizing anticipated
project benefits while downplaying or obscuring risks. Several respondents explained that documents
signed during EIAs later constrained their ability to object, even when post-construction problems such
as leakages or soil drying emerged. As one interviewee remarked, ‘During the EIA, the authorities only
came once … there was no proper communication with local people … they only shared the positive
parts of this construction, so the local communities have signed the documents. So now, when there was
a leakage after the construction, they cannot protest against the construction because they signed the
documents.’

Even as both Indigenous and non-Indigenous respondents expressed clear frustration, they stressed
that their opposition was not to development itself, but to the way in which it was pursued and imple-
mented, one that prioritized financial returns and political interests over community well-being, cultural
continuity, and ecological care. ‘There could have been both electricity generation as well as cultural
preservation work,’ a Sunuwar man remarked, ‘but they only focus on their investment’s profit and not
the profit of the community. We are on the damage side only.’

5.3. Responses to development: desire and disappointment, agency and resistance
Despite the anger, disillusionment, and sense of betrayal that characterize Majhi and Sunuwar’s nar-
ratives of their interactions with the government and hydropower companies, community members
did not reject development outright; rather, they voiced a desire to reshape it and the way it is imple-
mented. As Pigg (1992) has shown, the idea of ‘development’ (or bikās) became central in post-1960
Nepal, becoming a powerful marker of social difference that distinguished city from village, elite from
poor, and Nepal from the so-called developed world. This development discourse helped construct the
figure of the ‘ignorant villager,’ a trope that has shaped national narratives and been internalized in the
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self-perception of many rural communities (Pigg 1992). The desire for development is thus often a con-
stitutive force in the lives of long-marginalized rural and Indigenous communities in Nepal, occupying
an affective terrain of hope and longing, imagination and disappointment (De Vries 2007).

In this context, local responses to hydropower development cannot be understood as a simple binary
of resistance or acceptance. Among the Majhi and Sunuwar peoples we worked with, development
(bikās) was simultaneously desired and contested. Community members often expressed aspirations for
reliable electricity, roads, transportation, and broader forms of convenience (suvidha), while remaining
acutely aware of development’s betrayals and uneven outcomes (Rest 2012). Local engagements with
hydropower projects thus reflect layered negotiations of aspiration, identity, and political agency rather
than outright opposition. When community members mobilize around hydropower projects, they are
not rejecting development per se; they are aiming to redefine its terms and reclaim agency within it. As
one Sunuwar man insisted, ‘We are not stupid people. We do understand that hydropower is necessary
for development. But do not we also hold the right to protect our culture at the same time?’ Another
similarly remarked, ‘The development should not be at the cost of our culture.’

Non-Indigenous riparian residents articulated remarkably similar positions: they expressed a pro-
visional acceptance of development, negotiated compensation and participation terms, and expressed
frustration with opaque consultation processes and exclusion from decision-making. This pattern echoes
findings from Lord’s (2016) ethnographic research among locals impacted by hydropower projects in the
Upper Trishuli and Upper Tamakoshi watersheds of central Nepal. Lord observed that affected commu-
nities ‘frequently and repeatedly qualify their actions with the assertion that “we are not against devel-
opment”.’ When communities oppose projects, they usually do so ‘to ensure that they are recognized as
development subjects and not overlooked, to support the recognition of their own rights to [develop-
ment]’ (Lord 2016, 152).

As one impassioned Majhi activist declared, ‘We are not against development, but it should not bring
destruction and disaster for our community.’ He continued, ‘The government has no right to bypass the
rights of the Indigenous people; even the international declarations ensure our rights. And if our rights
will not be protected, we will fight for them… Other losses can be recovered over time, but cultural
loss cannot be recovered.’ These sentiments capture the core of community resistance: not opposition
to progress itself, but rejection of a development model that demands irreversible cultural and ecological
sacrifice without consent.

5.4. Beyond compensation: the loss of livelihood, culture, and identity
Several respondents stressed the economic costs of the hydropower projects on them and the inadequacy
and inappropriateness of the compensation. For the Majhi, traditional occupations—fishing, boating,
local liquor production—are vanishing. ‘We are not against the development, but it has displaced us
totally,’ says one Majhi man. ‘We can now neither boat nor fish in the river… Now we are left with no
option of income except being a migrant laborer in the Gulf countries.’ Concerns over unfair compensa-
tion were similarly pronounced. As one Majhi man put it, ‘The valuation of our land is much more in
the market than what is decided by the government.’ A Majhi woman bluntly added, ‘That money is not
sufficient for anything; we cannot buy a piece of land, nor can we start any business out of that money.’

Non-Indigenous riparian communities similarly reported dissatisfaction with compensation rates.
One respondent stated, ‘We received compensation, but it was far less than what was originally
promised.’ Others expressed frustration about compensation classification schemes that distinguished
between ‘highly impacted’ and ‘just impacted’ households, categories widely perceived as arbitrary and
unfair. Disputes over land valuation also surfaced repeatedly, with community members commonly feel-
ing their land was undervalued, while developers framed their compensation demands as unrealistic. Yet
interviewees also stressed a deeper problem: compensation is imagined as a substitute for losses it cannot
actually replace, especially when environmental change increases everyday vulnerability and erodes the
material conditions of life.

Members of affected communities described a consistent pattern of ecological disturbance and envi-
ronmental risk associated with hydropower and related infrastructure development, particularly tunnel
blasting, dam construction, and road expansion. According to residents, these interventions altered river
flow and sediment movement, contributing to increased landslides, the drying of springs, declining soil
moisture, heightened forest fire risk, and disruption of riverine ecosystems. A recurrent concern was the
accumulation of sand and sediment in riverbeds, which participants linked to construction-related dis-
turbance and altered flow regimes. Many reported that this buildup had raised river levels, submerged
low-lying farmland, increased flood risk, and reduced agricultural productivity. Participants consistently
identified a marked rise in landslides as one of the most visible and consequential ecological changes
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associated with these projects. Across communities, interviewees reported sustained efforts to raise con-
cerns about declining agricultural productivity and environmental degradation, which both local govern-
ments and project authorities ignored.

These ecological shifts translate directly into livelihood precarity. Fishing-based households, in partic-
ular, described being pushed toward small-scale farming or informal local businesses that many found
unstable and unsustainable. As one fishing community leader explained, ‘We do not know anything
except fishing… we educated our kids and looked for other options… now they cannot find alterna-
tive jobs, and they need to depend on fishing, which is challenging at this point.’ Interviews with both
Indigenous and non-Indigenous riparian communities show that a narrow focus on cash payments,
combined with the loss of traditional riverine lands, has accelerated a shift away from subsistence and
river-based livelihoods toward precarious cash economies and remittance dependence. This transition has
weakened local food security and reduced adaptive capacity.

Importantly, many respondents, especially in Indigenous communities, stressed that the core problem
goes beyond inadequate compensation or loss of livelihood. They consistently emphasized that mone-
tary compensation entirely fails to account for the loss of cultural identity and communal life. As one
Sunuwar activist stated, ‘People only talk about the financial loss; nobody talks about the cultural, ritual,
or linguistic loss the people have to go through because of such projects.’ This concern was echoed by a
young Majhi man, who emphasized emotional and communal ties to place: ‘it is not just about money.
People have a strong connection to their land, their place, and their community. They cannot easily leave
their place and migrate to an entirely new place among new people.’ An elder Majhi man reinforced this
perspective, adding, ‘Only compensating us with money cannot help us. We have communal feelings; we
cannot live in isolation. Our identity would be in crisis; our upcoming generation would not recognize
its own people.’

What is at stake, then, when hydropower development comes to town, is not simply land or liveli-
hood, but also identity, memory, and collective continuity. For the Majhi peoples we spoke with, the
Koshi River is not just an important ‘resource’—it is a sacred lifeline. ‘Where would we go if we had to
leave the Koshi?’ asked one elder. ‘All our income, our life cycle rituals, are dependent on this river. …
The compensation money they are offering might help buy a piece of land somewhere, but can it also
help manage all our cultural and ritual practices? Certainly not.’ For the Majhi, the river is the beating
heart of community life and identity. An 87-year-old woman expressed to us this deep connection to the
riverine landscape that has long been her home: ‘How can we leave our place? We were born, raised, and
have grown old in this area. I want to die in my own place. We have created this place with our great
effort, and now I cannot leave this. We have memory, history here.’

Majhi cultural and religious life centers upon the river. Their largest annual festival, Ladi Puja, is a
communal ritual of worship, rain invocation, and thanksgiving to the river for sustenance and protec-
tion. Yet many fear that this tradition will vanish once the Sunkoshi-Marin Diversion and Sunkoshi-2
hydropower projects are completed. One Majhi woman asked, ‘Where will we perform our death ritu-
als and worship rituals when the river banks on which we traditionally do them have all been flooded
and destroyed?’ She remarked, ‘Whenever we sit to discuss these things with them, they turn indiffer-
ent; [they] do not show any concern in this regard.’ As another community member explained: ‘We have
asked the government and the project to manage the alternative for us to perform and celebrate our rit-
uals and festivals in the river, but they are silent on this. Our culture will die this way. We are victims
of these projects; we are getting displaced, and along with that will be our culture’s death and the loss of
our identity.’

Sunuwar community members expressed similar feelings of abandonment and betrayal in the face
of deepening cultural loss. ‘Who will feel our pain?’ said one Sunuwar man. ‘We have tried so much
to save our culture in coordination with the local government. But our local government did not help
us; instead, it got co-opted by the hydropower company and did everything in its favor… There are so
many dams in this one river; how can the river survive them? And how then would the community that
is dependent on the river survive?’ The intergenerational impact is stark. ‘Slowly, our community is get-
ting displaced since there are no opportunities, no possibilities left here,’ another man remarked. ‘Both
the death of culture and the death of income are happening here.’

The rupture of a people’s ties to river and land, and the cultural erosion that follows, is tragic in its
own right. Still, in the context of the climate crisis, it becomes even more consequential for the eco-
logical harm it entails. This is because the breakdown of place-based lifeways can weaken the everyday
practices of care, restraint, and stewardship that sustain river systems. Conversations about hydropower’s
impact on Indigenous and riverine communities often center on justice—who gets displaced, who gets
compensated, and who gets to decide. These questions are essential, but as Dipesh Chakrabarty argues
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in The Climate of History in a Planetary Age (2021), the climate crisis compels us to think beyond human-
centered frameworks of fairness and toward the planetary consequences of our actions. The question
is no longer only whether hydropower is just or efficient, but whether it disrupts the ecological rela-
tionships that sustain life on Earth. Recent scholarship has demonstrated the vital importance of cul-
tural identity and emotional connections to place in ecological stewardship (Cavaliere and Branstrator
2024). In other words, ecologically sustainable lifeways, like those of the Sunuwar and Majhi, emerge
naturally from a people’s affective, embodied, and identity-based relationships with specific lands and
waters. When these reciprocal relationships are disrupted by the displacement caused by hydropower
development, these lifeways can vanish, and with them the ecological knowledge, ethical commitments,
and practical orientations that enable communities to live responsibly within environmental limits.

5.5. Rituals, rivers, and ecological knowledge
A particularly vivid illustration of the interconnections between Indigenous ecological knowledge, biodi-
versity, cultural identity, religious life, and livelihoods is the role of fish in Sunuwar and Majhi commu-
nities. Among the Sunuwar, one community leader explained, ‘In any rituals starting from the birth to
death—the naming ceremony, marriage and death rites, or any other ritual we perform—we need a par-
ticular fish from the Likhu River, a special fish called Neng. We cannot buy this fish from the city or find
it anywhere else.’ For the Sunuwar people, this particular fish species is not merely a biological resource;
it is a sacred element embedded in ritual practice, marking life’s transitions and anchoring communal
identity. Yet, this cultural continuity has been ruptured: ‘Hydropower projects have destroyed all the fish
species. We cannot get the fish from the river anymore, so our rituals have stopped totally… There are
no fish at all.’ The loss of these fish is not just ecological; it is a loss of ritual life and cultural identity. It
also means an erosion of Indigenous ecological knowledge about sustainable fishing practices. As Dyrset
et al (2022) show, ecological knowledge is intimately linked to people’s social and cultural identity, and
local fishers often identify strongly with their fishing practices and associated knowledge, which they
proudly pass down to future generations to continue their sustainable fishing practices and to protect
their cultural traditions. A Sunuwar man elaborated on the community’s traditional stewardship of the
Neng fish, whose breeding grounds were once protected through Indigenous conservation practices. ‘We
used to catch only the parent fish and not the babies; we would keep their breeding space safe since fish
have left their eggs there. We also used to perform pooja (rituals of worship) in the river as a thanks-
giving for providing the Neng fish to our community. Part of the prayer in this worship was to ask the
river’s forgiveness for catching and using the fish for our own purpose.’ He continued, sadly, ‘Now we
no longer perform that pooja because there are no Neng fish in the river.’

Majhi respondents articulated similar norms of restraint and reciprocity. As one Majhi woman
explained to us, ‘We (Majhi) do not fish the baby fish, we preserve the breeding place of fish, we do not
do electric fishing or use poison in the river. We do not extract soil and stones unwantedly or to make
a profit from them. We are the community living closely with the river; we know the consequences if it
is not used wisely.’ These practices reflect a relational ethic grounded in reverence, interdependence, and
long-term stewardship. Hydropower has disrupted this balance, threatening not only river species and
ecosystems, but also the rituals, ethical norms, and cultural identities that help sustain them.

This erasure is compounded by the limitations of EIAs, which typically fail to account for such
cultural and ecological entanglements. A Nepali social scientist who has worked on numerous EIAs
remarked to us that fish scientists hired for EIAs generally ‘do not interact with local communities
to determine the cultural importance of fishing and particular fish species,’ instead relying on maps
and species lists that overlook ‘minor’ fish species that may be ecologically inconspicuous but cultur-
ally vital. These assessments lack the ethnographic, qualitative depth needed to understand local reali-
ties. As Fabrizio et al (2026) argue, conservation and development planning must be co-produced with
Indigenous and local communities, especially given the ecological and cultural importance of Nepal’s
native fish species. The loss of these species due to hydropower development is not only a matter of bio-
diversity decline; it also entails the loss of cultural memories, religious practices, and sustainable liveli-
hoods. In this sense, hydropower development disrupts not only rivers, but also the cultural knowledge,
ethical practices, and communal responsibilities that have guided human–river relations for generations.

5.6. Indigeneity, change, and the risks of romanticization
While this analysis has highlighted the importance of Indigenous cultures in Nepal—particularly their
deep ecological knowledge, relational lifeways, and the ways their traditional practices often contribute to
biocultural conservation—it is equally important to avoid romanticizing Indigeneity. Associating biodi-
versity and eco-friendly practices too closely with ‘tradition’ risks overlooking the dynamic and evolving
nature of cultures and can inadvertently reinforce narrow expectations of what ‘authentic’ Indigeneity
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looks like, privileging certain behaviors or lifeways while excluding others that diverge from externally
imposed ideals (Arts et al 2018, Chiaravalloti 2019).

Cultural identities, including those of the Majhi and Sunuwar, are neither static nor bound to a fixed
set of practices. They evolve through ongoing engagement with economic change, political marginal-
ization, and environmental transformation. Recognizing this fluidity is critical, both to avoid essen-
tializing Indigenous peoples and to respect their capacity to navigate between what are often framed
as ‘traditional’ and ‘modern’ worlds without undermining the legitimacy of their cultural identities.
Furthermore, an overly strong association between Indigeneity and biocultural conservation can place
a disproportionate burden on Indigenous peoples to act as conservation leaders or stewards of biodi-
versity, often without adequate institutional support or recognition of the political and economic chal-
lenges they face. At the same time, biocultural conservation must grapple with the reality that not all
Indigenous cultural practices are environmentally benign and that preserving cultural heritage may
sometimes involve confronting internal tensions or practices that are themselves ecologically harmful
(York 2025). As Obadia (2008) illustrates in his study of Sherpas in Nepal, Indigenous relationships to
nature are not monolithic or uniformly ‘ecological’; rather, they are shaped by complex and sometimes
conflicting engagements with both Indigenous and western ecological frameworks. Finally, essentializ-
ing Indigenous peoples as native ecological stewards risks marginalizing non-Indigenous rural commu-
nities who share similarly intimate relationships with land and water but are not formally recognized
as Indigenous (Agrawal 2005, York 2025). Indeed, as this research has shown, non-Indigenous riparian
communities are being affected by hydropower development in strikingly similar ways, expressing parallel
concerns about livelihood loss, environmental degradation, and the erosion of place-based social worlds
(see also Elsisi et al 2024).

Read in this light, the ethnographic material presented here does not offer an idealized image of
Indigenous lifeways. Instead, it highlights how Nepal’s technocratic, market-driven water governance
systematically marginalizes relational forms of knowledge, cultural practices, and place-based respon-
sibilities, across Indigenous and non-Indigenous populations alike. The testimonies of these riparian
communities reveal that hydropower expansion, as currently pursued, damages livelihoods and ecosys-
tems, increases vulnerability, and erodes cultural identities and the reciprocal human–river relation-
ships foundational to both social resilience and ecological sustainability. As one Majhi woman poignantly
remarked, ‘Our identity is in crisis in the name of development.’ Development cannot be considered sus-
tainable if it erases the cultural and ecological relationships on which riverine life depends.

6. Conclusion

This paper set out to examine how policymakers and sectoral experts justify hydropower development in
Nepal, and how it is experienced by Indigenous and other riparian communities living with its effects.
By bringing these two perspectives together, we show that the conflict over hydropower is not simply
a disagreement over project design, compensation, or consultation. It reflects a deeper gap between
how rivers are understood within development governance and how they function in the lives of river-
dependent communities.

Across elite interviews, rivers were primarily framed as economic assets and technical resources to
be optimized for energy generation, fiscal revenue, and regional trade. Planning systems treated rivers
through the language of quantified flow, storage, megawatts, feasibility, regulation, and compensation.
By contrast, riparian communities described rivers as the basis of livelihoods, cultural identity, ritual life,
ecological knowledge, and everyday survival. This mismatch is not only conceptual. It is institutional,
material, and political-economic. It shapes whose knowledge counts, how harm is defined, which losses
are recognized, and how river futures are imagined.

We have argued that the rural riverine peoples of Nepal are caught in a structural triple bind. First,
these riparian communities face a procedural bind: they are formally consulted, surveyed, compensated,
or offered shares, but they have limited power to refuse, reshape, or redirect projects. Participation is
present, but its influence is narrow. Second, they face an economic bind: once hydropower development
alters river flows, sediment patterns, fisheries, land access, and river-based work, compensation cannot
restore the livelihoods that have been lost. Cash payments and equity schemes may create the appearance
of redress, but they often fail to provide durable livelihood recovery. Third, communities face a cultural
and ecological bind: as access to rivers narrows and local knowledge is sidelined, they have fewer ways to
sustain the cultural practices, ecological relationships, and forms of stewardship that have long organized
river-based life. These binds are mutually reinforcing. Procedural exclusion makes it harder to contest
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projects; livelihood loss pushes households toward wage labor and migration; and cultural-ecological
disruption weakens the collective presence needed to maintain river-based futures.

This triple bind helps explain why hydropower governance can produce vulnerability even when it
is framed as clean energy, national development, or climate resilience. The problem is not simply one of
weak implementation or insufficient consultation. Rather, hydropower governance in Nepal is organized
through incentive structures, market logics, technical planning practices, and material infrastructures that
both depend upon and actively reproduce particular ways of seeing rivers, risk, and development, while
marginalizing alternative understandings and values. Dams, diversion tunnels, transmission corridors,
access roads, and riverbed extraction sites not only transform landscapes physically. They also shape how
rivers are perceived and valued, what counts as an impact, what counts as evidence, and what kinds of
loss can be priced, compensated, or ignored.

The ecological consequences of hydropower are central to our argument. Altered flows, habitat frag-
mentation, sediment disruption, and declining fisheries separate communities from the river systems
that sustain their livelihoods and cultural practices. Climate change intensifies these pressures by increas-
ing hydrological uncertainty across Nepal’s river basins (Sayedi et al 2026). Infrastructure built on static
hydrological assumptions becomes more vulnerable as climatic variability increases, while governance
processes that disregard local knowledge erode precisely the adaptive capacities needed in the face of
uncertainty. In this sense, hydropower expansion risks becoming maladaptive: it seeks to address energy
and climate challenges while deepening the social and ecological vulnerabilities of communities most
dependent on rivers.

The implications of these findings extend beyond Nepal. Similar tensions between technocratic
infrastructure development and river-dependent livelihoods have been documented in rapidly develop-
ing river basins worldwide, including the lower Mekong (Thailand, Laos, Cambodia, Vietnam), Xingu
(Brazilian Amazon), and Térraba (Costa Rica), where hydropower and water governance have dis-
rupted ecosystems, weakened river-based livelihoods, and marginalized local knowledge (Ziv et al 2012;
Soukhaphon et al 2021, Middleton 2022, Castro-Diaz et al 2024, Hite 2025). Nepal is therefore not an
exceptional case, but a revealing one. It shows how climate and development projects can reproduce vul-
nerability when rivers are treated primarily as technical and financial resources rather than as cultural-
ecological systems.

Addressing these dynamics requires moving beyond procedural participation toward more substantive
forms of knowledge co-production. Future hydropower EIAs should integrate cultural preservation, local
ecological knowledge, and meaningful community participation alongside technical and environmental
assessments, so that project evaluation reflects not only engineering feasibility but also livelihood con-
tinuity, cultural significance, and long-term ecological change (Dukpa et al 2019, Bergbusch et al 2025).
This would mean incorporating community-defined indicators, such as changes in river flow, fish avail-
ability, access to culturally significant sites, seasonal ecological shifts, and livelihood viability, into project
assessment and monitoring. It would also require shifting from compensation-centered redress toward
livelihood-centered planning that prioritizes long-term economic, cultural, and ecological continuity over
one-time payments.

Comparative experience suggests that more inclusive approaches are possible, even if they remain
uneven and contested. Indigenous collaboration in the Keeyask Generating Station in Canada, Māori
co-governance arrangements along the Waikato and Waipā rivers in Aotearoa New Zealand, Tribal-
led restoration on the Klamath River, and community-based micro-hydro initiatives all show different
ways that local knowledge, participation, and stewardship can shape river governance, project design,
monitoring, and restoration (Upadhayay 2009, Manitoba Clean Environment Commission 2014, Fisher
and Parsons 2020, Parsons et al 2021, Diver et al 2024). These examples should not be treated as sim-
ple models for replication. Each is shaped by its own legal, political, and historical context. But they do
show that hydropower and river governance need not be organized only around centralized expertise,
financial compensation, and technical mitigation.

Future research should extend this analysis in three directions. First, it should incorporate the per-
spectives of local government officials, international donors, financiers, and project developers to under-
stand better how decisions are negotiated across scales. Second, larger comparative or survey-based stud-
ies could examine whether the patterns identified here hold across other hydropower-affected commu-
nities in Nepal and across different river basins. Third, future work could track project outcomes over
time, comparing communities before and after dam construction to assess how compensation, livelihood
recovery, ecological change, and cultural continuity evolve beyond the project approval stage.

Ultimately, the exclusions documented in this paper point not simply to a failure of participation
or implementation, but to the need for a deeper transformation in how rivers are understood within
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development governance. More just and resilient energy futures will depend on treating rivers not only
as sources of energy and revenue but also as cultural-ecological systems shaped by multiple forms of
knowledge, livelihood practices, and stewardship. Without such a shift, hydropower expansion risks
reproducing and intensifying the very vulnerabilities it is meant to address.

Acknowledgments

The authors would like to gratefully acknowledge funding from the following William & Mary institu-
tions: Global Research Institute Postdoctoral Funding, Global Research Institute Summer Fellowships,
Institute for Integrative Conservation, and the Provost’s Office Interdisciplinary Research Innovation
Fund. We would also like to acknowledge the student researchers who assisted with the fieldwork: Cecilia
Elsisi, Dylan Mantovani, Kritika Jothishankar, Kusumlata Tiwari, Priyanka Kunwar, Sapan Thapa Magar,
and Sarah Wozniak. We are grateful to a number of individuals and organizations in Nepal who were
vital to the planning and successful execution of our research: the Institute for Integrated Development
Studies, Megh Ale (Nepal River Conservation Trust), Jailab Rai, Janak Rai, Dev Sunuwar, and Suman
Sharma. Detailed comments on an earlier draft of this article by Mary C. Fabrizio and three anony-
mous reviewers significantly strengthened the theoretical framing, organization, and analytical clarity.
We would also like to thank our former and current Nepal Water Initiative members for their key role in
formative conversations that inspired and shaped the direction of our research: Ammar A. Malik, Erica
Garroutte, Kunwar K. Singh, Mary C. Fabrizio, Robert Dongol, Troy D. Tuckey, and Vaskar Nepal.

Data availability statement

Restrictions apply. Data cannot be shared publicly via a URL/DOI. The data that support the findings of
this study are not publicly available. The study is based on qualitative interviews and ethnographic field-
work involving human participants, conducted under Institutional Review Board–approved protocols at
the College of William & Mary. Public sharing of the underlying data could compromise participant pri-
vacy and confidentiality and is not permitted under the terms of informed consent. Consistent with eth-
ical best practices, limited access to deidentified data may be considered for qualified researchers upon
reasonable request to the authors, subject to ethical review and approval.

Ethical Statement

This study involved human participants and was reviewed and approved by the College of William &
Mary Protection of Human Subjects Committee (PHSC)/Institutional Review Board (IRB) (Protocol
Nos.: PHSC-2023-02-21-16 119-slohani and PHSC-2024-05-07-17 041-slohani). The research was con-
ducted in accordance with the principles embodied in the Declaration of Helsinki and in accordance
with applicable local statutory and institutional requirements. Informed consent was obtained from all
participants prior to participation; consent was obtained orally/verbal in accordance with the approved
PHSC/IRB protocols. No identifiable personal data are included in the manuscript; participants are refer-
enced using non-identifying descriptors and/or pseudonyms to protect confidentiality.

Appendix A. Interview participants and guides

This appendix provides additional detail on the interview sample and semi-structured interview guides
used in the study. To preserve respondent confidentiality, participant information is reported by institu-
tional category rather than by name. The interview and focus group guides below summarize the core
questions used to structure conversations with policy elites, sectoral experts, and riparian community
participants. In practice, interviews were conducted in a semi-structured manner, with follow-up ques-
tions adapted to respondents’ expertise, community context, and emergent themes.

20



Environ. Res.: Climate 5 (2026) 035023 P Burchett et al

A1. Interview participant categories

Participant category Types of participants included

Government ministries and regulatory

agencies

Officials and former officials connected to energy, water resources, irrigation, labor,

forestry, environment, electricity development, and public regulatory processes.

State-owned electricity and hydropower

institutions

Representatives from the Nepal Electricity Authority and public hydropower

institutions, including experts in project development, power purchase agreements,

grid management, and implementation processes.

Hydropower project and implementation

actors

Individuals connected to specific hydropower projects, including project offices and

site-linked institutions, with expertise in construction, financing, compensation, local

engagement, and project operations.

Private sector and hydropower industry actors Independent power producer representatives, hydropower developers,

investment-facing institutions, and private sector actors involved in Nepal’s

hydropower expansion.

Policy, research, and academic experts Scholars, policy analysts, think-tank researchers, and subject-matter experts working

on Nepal’s political economy, hydropower governance, regional geopolitics,

development planning, and infrastructure policy.

Civil society and rights-based organizations Representatives of organizations working on caste equity, social inclusion, community

rights, accountability, land, compensation, and the distributional effects of

development projects.

Media professionals and public commentators Journalists, editors, filmmakers, and commentators with expertise in hydropower,

infrastructure politics, environmental debate, public accountability, and Nepal’s wider

development discourse.

Environmental and conservation stakeholders Respondents with expertise in forestry, environmental assessment, conservation,

ecological impacts, and regulatory oversight related to hydropower and river systems.

Site-based and field-informed perspectives Perspectives gathered through field visits and site-linked conversations to better

understand how hydropower development is experienced beyond central policy and

planning institutions.

A2. Elite interview guide: policymakers, planners, and sectoral experts
1. Who are the largest development partners or financiers supporting water reservoir and hydropower

development in Nepal? What are their relative strengths and weaknesses?

2. What are the most successful examples of hydropower or reservoir-based power projects in Nepal,
and why?
Potential probes: cost, environmental performance, speed of implementation, generation capacity, commu-
nity acceptance, or other indicators of success.

3. How would you describe the current state of reservoir-based hydropower production in Nepal?

4. Are there examples of hydropower or reservoir projects that have failed, stalled, or underperformed?
What explains these outcomes?
Potential probes: environmental, social, and governance factors; loss of fishing markets; lack of local commu-
nity buy-in; disaster risk; changing topographies; financing constraints.

5. Nepal is often described as highly suited for large-scale hydropower production because of its topog-
raphy, glaciers, and river systems. Do you agree or disagree with this assessment? Why?

6. What are the main reasons Nepal’s hydropower potential remains underutilized?
Potential probes: environmental constraints, social impacts, governance barriers, financing challenges,
regional trade constraints, earthquake risk, and export potential.

7. Within Nepal’s governance system, are there effective mechanisms to ensure that the benefits of
hydropower projects reach all segments of society?
Potential probes: relevant regulations and policies; benefit-sharing mechanisms; barriers to equitable distri-
bution; reforms needed to change the status quo.

8. What are the major political concerns surrounding hydropower dams in Nepal?
Potential probes: concerns related to specific dam sites, affected communities, regional geopolitics, domestic
political contestation, or intergovernmental coordination.

9. What makes hydropower projects more or less viable in Nepal?
Potential probes: cost, speed, local community buy-in, topographical risks, long-term versus short-term eco-
nomic benefits, and opportunity costs relative to other renewable energy sources.
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10. How robust are Nepal’s environmental regulations for new hydropower projects? How well are these
regulations enforced, and who is responsible for implementation?

11. Which financiers or development partners tend to follow Nepalese environmental regulations, and
which do not?
Potential probes: whether financiers bring their own environmental or social standards; how these standards
compare across actors; whether external standards strengthen or complicate project implementation.

A3. Community FGDs guide
The general community FGD guide was intentionally brief and open-ended to allow participants to collec-
tively identify the most salient livelihood, economic, and environmental changes associated with hydropower
development.

1. What are the main ways your community has adapted to dam-induced or river-related changes?

2. Have members of your community taken any measures to mitigate or reduce the negative effects of
the dam or related environmental changes?

3. How has the local economy changed since the dam or hydropower project was built?

A4. Local Riparian communities interview guide
1. Community history and cultural identity

• Could you please share with us the history of this place and the origin of your community’s culture
in this area?

• How have your cultural practices changed over time?

• What are the things you have been doing to keep your culture intact?

• What do community members feel about cultural loss?

2. River, culture, and ritual practices

• Are there cultural practices for which your community relies on the river?

• What are your cultural practices related to the river, and how have they been transforming over time?

• How do you celebrate rituals such as Ladi Pooja/Koshi Pooja?

• Are these rituals still celebrated in the same way as before, or have they changed over time?

• What are the cultural or historical reasons for using specific fish species in cultural practices?

• Since your civilization/community life is connected to the river, are there cultural ways of protecting
the river?

3. Livelihoods and environmental change

• What effects have climate change and other development activities had on the river and surrounding
area?

• Besides hydropower, are there other climate-induced or environmental changes taking place in your
area?

• You shared that traditional sources of income were affected by hydropower development; what new
sources of income have community members adopted?

4. Development projects and community impacts

• How do you think current government development projects are impacting your culture?

• What do community members know about the diversion/hydropower project and its impacts, such as
land loss or displacement?

• What was the community response toward the diversion project?
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• Did the project committee communicate well with community members and provide the required
information?

• Do you think it is possible to carry out hydropower development while sustaining these cultural prac-
tices and relationships?

5. Resistance and community response

• Were there any resistance activities conducted by local people against the hydropower/diversion
project?
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