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The Association of Asian Social Science 
Research Councils (AASSREC) is a 
non-political, not-for-profit regional 
organisation bringing together national 
social science academies, research 
councils, and institutes across the Asia-
Pacific. Established in 1973, AASSREC 
aims to strengthen the development 
and visibility of the social sciences in the 
region, while fostering a shared regional 
identity grounded in collaboration, 
knowledge exchange, and mutual 
learning.

AASSREC currently comprises 15 
full member organisations and two 
associate members, providing a unique 
platform for regional dialogue and 
cooperation. It promotes research, 
teaching, training, and the dissemination 
of social science knowledge, with due 
regard to the region’s diverse national 
and cultural contexts. The Association 
supports cross-national, policy-
relevant research on key development 
challenges, facilitates exchange 
among institutions and scholars, and 
strengthens partnerships within the 
region and globally.

AASSREC’s flagship activities include 
biennial general conferences, hosted 
in rotation by member countries, which 
serve as key forums for presenting 
research, sharing expertise, and shaping 
collaborative agendas. Through these 
efforts, AASSREC contributes to evidence-
based policymaking and regional 
cooperation across the Asia-Pacific.

AASSREC maintains consultative 
relations with UNESCO and is a full 
member of the International Science 
Council, contributing to global efforts to 
advance science as a public good.

More information available:

ABOUT AASSREC

www.aassrec.org

https://aassrec.org/
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The “Boosting Social Sciences and their Contribution to Better Lives across the 
Indo-Pacific” program is a major regional initiative aimed at strengthening 
the capacity, connectivity, and policy relevance of social science research 
across the Indo-Pacific. Implemented between 2023 and 2026, the program 
is delivered by the Association of Asian Social Science Research Councils 
(AASSREC), in partnership with the Global Development Network (GDN), with 
generous funding of Canada’s International Development Research Centre 
(IDRC).

The program is structured around three mutually reinforcing pillars, aimed at 
strengthening evidence, collaboration, and research impact across the region:

With a strong emphasis on inclusion, the program prioritises the 
participation of early and mid-career researchers, women, and scholars 
from low and middle-income countries. 

By enhancing collaboration, supporting research excellence, and promoting 
engagement with policy communities, the program contributes to more 
resilient and interconnected social science systems, and to the effective 
use of social science knowledge in addressing complex development 
challenges across the Indo-Pacific.

More information available:

BUILDING THE EVIDENCE BASE 
Generating robust, comparative insights into social science 
research systems through country-level assessments of capacity, 
infrastructure, and challenges.

STRENGTHENING REGIONAL COORDINATION
Convening funding bodies, fostering institutional partnerships, and 
supporting sustained cross-country collaboration.

SUPPORTING RESEARCH AND IMPACT
Providing targeted support for high-quality, policy-relevant research 
through competitive grants, mentoring initiatives, and policy-oriented 
outputs.

ABOUT THE BOOSTING SOCIAL SCIENCES AND THEIR 
CONTRIBUTION TO BETTER LIVES IN THE INDO PACIFIC

www.aassrec.org/boosting-social-sciences
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3.
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The Lower Mekong Basin is 
experiencing escalating water 
insecurity, driven by the combined 
effects of climate change, 
hydrological alterations, and socio-
economic transformations. Across 
Vietnam, Thailand, and Cambodia, 
communities are confronting 
increasingly erratic rainfall, 
prolonged droughts, intensified 
flooding, declining water quality, 
and ecosystem degradation. These 
pressures are further compounded 
by upstream hydropower 
development, land-use change, and 
uneven governance arrangements, 
resulting in differentiated and often 
unequal impacts on livelihoods and 
social well-being.

This policy paper examines the 
role of Nature-based Solutions 
(NbS) in addressing water security 
and social vulnerability in the 
Lower Mekong Basin. The United 
Nations Environment Programme 
defines NbS as “actions to protect, 
conserve, restore, sustainably use 
and manage natural or modified 
ecosystems, which address 
societal challenges effectively 
and adaptively, simultaneously 
providing human well-being and 
biodiversity benefits” (UNEP, 2022). 
While NbS feature prominently in 
global climate and biodiversity 
agendas, their practical application, 
governance, and social implications 
in the Mekong context remain 
insufficiently examined from a 
policy perspective.

Drawing on comparative qualitative 
research conducted in An Giang 
Province (Vietnam), Nong Khai 
Province (Thailand), and Stung 

Treng Province (Cambodia), 
this study integrates evidence 
from in-depth interviews, focus 
group discussions, participatory 
observation, and policy document 
analysis. 

This study employed a qualitative, 
comparative case-study design 
across three climate-vulnerable 
sites in the Lower Mekong Basin: 
An Giang Province (Vietnam), 
Nong Khai Province (Thailand), and 
Stung Treng Province (Cambodia) 
selected to reflect ecological 
diversity, varying hydrological 
conditions, and distinct governance 
contexts while sharing common 
challenges of water insecurity, 
climate change exposure, and 
livelihood dependence on natural 
resources. Primary data were 
collected between July and 
September 2025 through in-depth 
interviews, focus group discussions, 
participatory mapping, and field 
observations, engaging 282 
purposively selected participants 
(93 in Vietnam, 100 in Thailand, and 
89 in Cambodia), with particular 
attention to women, ethnic 
minorities, Indigenous peoples, 
widows, people with disabilities, 
elderly residents, poor households, 
and local authorities. Data were 
collected in local languages 
with trained facilitators and in 
accordance with ethical standards, 
including informed consent and 
confidentiality. Transcribed and 
translated data were analyzed 
using NVivo through a thematic 
coding approach that combined 
deductive frameworks grounded in 
sustainable livelihood and human 

1. EXECUTIVE SUMMARY
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rights-based perspectives on 
water governance, with inductive 
coding to capture emerging, 
context-specific insights. The 
research explores three interlinked 
questions: How do climate change 
and water insecurity shape social 
vulnerability? How are Nature-based 
Solutions (NbS) currently practiced 
and governed? What benefits, 
constraints, and trade-offs emerge 
from these interventions?

The findings demonstrate that 
NbS are already embedded in 
everyday livelihood strategies 
across the basin. Integrated 
rice-fish farming systems, 
agroecological diversification, 
floodplain and wetland restoration, 
community fisheries management, 
and water-saving agricultural 
practices contribute to improved 
water retention, livelihood 
diversification, and ecosystem 
health. These practices often build 
on long-standing local ecological 
knowledge and collective action, 
reinforcing social cohesion and 
adaptive capacity.

However, the research also 
identifies significant constraints. 
NbS initiatives are frequently short-
term, project-based, and weakly 
integrated into national water, 
agricultural, and climate policies. 
Governance remains fragmented 
and sectoral, with continued 
emphasis on grey infrastructure 
and economic growth. Insecure 
land and water tenure, limited 
financial resources, and insufficient 

coordination across administrative 
levels restrict the scalability and 
sustainability of NbS. Moreover, 
structural drivers of water 
insecurity, particularly hydropower 
development and upstream-
downstream asymmetries, often 
remain unaddressed.

A critical cross-cutting finding 
concerns gender and social 
inequality. Women play central 
roles in managing water, food 
security, and ecosystem-based 
livelihoods, yet their contributions 
are rarely recognized in formal 
decision-making processes. NbS 
can inadvertently intensify women’s 
unpaid labor if gender dynamics 
are not explicitly addressed. 
Similarly, ethnic minorities, land-
poor households, and elderly 
populations face barriers to 
participation and benefit-sharing. 

Nature-based Solutions (NbS) 
offer a proven pathway to 
enhance water security, climate 
resilience, and social equity 
across the Lower Mekong Basin. 
Success requires treating NbS 
as governance investments, 
not just technical interventions, 
and supporting them through 
inclusive, gender-responsive policy 
frameworks, long-term financing, 
institutional coordination, and 
transboundary cooperation. 
This integrated approach can 
deliver transformative benefits for 
communities throughout the Lower 
Mekong Basin.
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The following section situates the core problem addressed in this study 
by examining how converging environmental, social, and governance 
pressures have rendered conventional water management approaches 
increasingly inadequate in the Lower Mekong Basin, and why socially 
inclusive Nature-based Solutions represent both an urgent necessity and 
an underexplored policy frontier.

biophysical problem but a deeply 
social one, shaped by governance 
arrangements, infrastructure 
distribution, and entrenched 
inequalities (Mekong River 
Commission, 2022; Tran et al., 2024).

Across the Asia Pacific region, and 
particularly in the Mekong Basin, 
water security strategies have 
historically relied on large-scale 
“grey” infrastructure such as dams, 
dikes, canals, pumping stations, 
and flood control structures. While 
these interventions have delivered 
short-term benefits for irrigation 
expansion, flood protection, and 
energy generation, a growing 
body of research shows that they 
have also generated unintended 
ecological and social costs. These 
include disrupted sediment flows, 
declining fisheries, ecosystem 
degradation, and increased 
downstream vulnerability (Mekong 
River Commission, 2022; Tran et al., 
2024).

In the LMB, the cumulative 
impacts of upstream hydropower 
development interact with climate 
change, reducing the buffering 
capacity of natural systems. 

2. CONTEXT & PROBLEM STATEMENT

The Lower Mekong Basin (LMB), 
encompassing parts of Vietnam, 
Thailand, Cambodia, and Laos, is 
widely recognized as one of the 
world’s most climate-vulnerable 
river systems. The basin supports 
more than 60 million people whose 
livelihoods depend directly on 
seasonal flood regimes, fisheries, 
agriculture, and access to surface 
and groundwater. In recent decades, 
however, accelerating climate 
change, upstream hydropower 
development, land use change, and 
environmental degradation have 
fundamentally altered hydrological 
patterns, intensifying water insecurity 
across the region (Mekong River 
Commission, 2022; Tran et al., 2024).

Changes in rainfall variability, 
prolonged droughts, increasingly 
severe floods, declining dry 
season flows, salinity intrusion, 
and deteriorating water quality 
are no longer episodic events but 
increasingly persistent conditions. 
These changes undermine 
agricultural productivity, fisheries, 
domestic water supply, and 
ecosystem services, particularly 
in rural and river-dependent 
communities. Importantly, water 
insecurity in the LMB is not only a 

THE LOWER MEKONG BASIN AS 
A CLIMATE-WATER HOTSPOT

2.1

2.2 LIMITS OF CONVENTIONAL 
WATER MANAGEMENT 
APPROACHES



9

AASSREC WORKING POLICY PAPER SERIES

Nature-based Solutions for Water Security and Social Resil ience in the 
Lower Mekong Basin: Evidence, Governance, and Policy Pathways

support livelihoods in climate-
stressed contexts (Hicks et al., 2022; 
Debele et al., 2023). However, most 
policy frameworks continue to 
emphasize technical performance 
and ecosystem services, with 
comparatively limited attention to 
social differentiation, governance, 
and equity.

Across the three country contexts, 
gender emerges as a critical axis of 
vulnerability. Women are primarily 
responsible for domestic water 
management, food preparation, 
caregiving, and many NbS-related 
livelihood activities, yet they remain 
underrepresented in formal water 
governance and decision-making 
structures. This disconnect reflects 
broader governance gaps in which 
local knowledge and unpaid labor 
are insufficiently recognized within 
policy frameworks (Cornwall & 
Gaventa, 2001).

Existing NbS discourse in the region 
often assumes “win-win” outcomes, 
overlooking how benefits and 
burdens are distributed across 
social groups. Without explicit 
attention to gender equality, 
disability, and social inclusion 
(GEDSI), NbS risks reproducing 
existing inequalities rather than 
transforming them (Hicks et al., 
2022; Cornwall & Gaventa, 2001). 

As a result, engineered solutions 
alone are increasingly insufficient 
to address complex, multiscale 
water challenges. This has 
prompted growing policy interest 
in Nature-based Solutions (NbS) 
as complementary or alternative 
approaches that work with, rather 
than against, natural processes 
(UNEP, 2022).

Nature-based solutions are broadly 
defined as actions that protect, 
sustainably manage, or restore 
ecosystems while addressing 
societal challenges and delivering 
co-benefits for both human well-
being and biodiversity (UNEP, 
2022). In the context of water 
security, NbS include practices 
such as wetland and floodplain 
restoration, integrated rice-fish 
systems, agroforestry, community 
fisheries, rainwater harvesting, 
and ecosystem-based livelihood 
diversification.

Globally and within the Asia 
Pacific region, NbS have gained 
increasing prominence in climate 
adaptation, disaster risk reduction, 
and sustainable development 
policy agendas. Empirical studies 
demonstrate that NbS can enhance 
water retention, improve water 
quality, reduce disaster risks, and 

NATURE-BASED SOLUTIONS 
AND EMERGING POLICY 
INTEREST

GENDER, INEQUALITY, AND 
GOVERNANCE GAPS2.3

2.4
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The core challenge addressed in this 
article is therefore not simply how to 
improve water security in the Lower 
Mekong Basin (LMB), but how to do 
so in ways that are socially inclusive, 
ecologically sustainable, and 
institutionally viable under conditions 
of accelerating climate change. 
NbS offer important opportunities 
to complement conventional water 
management approaches, yet 
their effectiveness depends on 
governance arrangements that 
recognize social differentiation, 
support community-led practices, 
and address structural constraints.

For policymakers and practitioners 
in the Asia Pacific region, the LMB 
illustrates both the urgency and 
complexity of integrating NbS into 
water and climate governance (Kien 
et al., 2024; Le et al., 2024; Nguyen et 
al., 2024; Nguyen & Phu, 2024; Phung 
et al., 2023). Understanding how 
water insecurity manifests differently 
across countries and social groups is 
essential for designing policies that 
move beyond technical fixes toward 
equitable and resilient pathways. 
This context sets the foundation for 
the subsequent analysis of empirical 
evidence, governance dynamics, 
and policy pathways presented in 
the following sections.

SIGNIFICANCE FOR 
POLICY AND PRACTICE

2.5
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This study was conducted in three 
climate-vulnerable locations within 
the Lower Mekong Basin (LMB): An 
Giang Province in Vietnam, Nong 
Khai Province in Thailand, and Stung 
Treng Province in Cambodia. These 
sites were purposively selected to 
capture ecological diversity, varying 
hydrological conditions, and differing 
governance contexts, while sharing 
common challenges related to water 
insecurity, livelihood dependence on 
natural resources, and exposure to 
climate change impacts.

In Vietnam, the research focused 
on An Giang Province, particularly 
the communes of An Cư, Thoai Sơn, 
and Tri Tôn. An Giang’s hydrological 
vulnerability is closely linked to its 
semi-upland topography and the 
coexistence of distinct ecological 
zones. The province includes both 
flood-prone lowlands within the Long 
Xuyen Quadrangle (such as Thoai 
Son and Chau Phu) and upland areas 
in the Bay Nui (Seven Mountains) 
region, including Tri Ton and Tinh Bien. 
These contrasting landscapes create 
uneven patterns of water access. 
In floodplain zones, extensive dike 
systems constructed to enable triple-
rice cropping have reduced natural 
flood retention capacity and limited 
sediment deposition, while upland 
communities experience recurrent 
dry-season water shortages due 
to limited irrigation infrastructure. 
These spatial differences highlight 
the importance of diversified water 
management strategies that combine 
floodplain restoration, ecosystem-

3. METHODOLOGY

STUDY AREA based livelihoods, and decentralized 
water storage systems. Local 
livelihoods are largely dependent on 
rice cultivation. The area also has a 
significant presence of Khmer ethnic 
minority communities and notable 
upland-lowland disparities in water 
access. In contrast, Kinh households 
tend to have more diversified 
and flexible livelihood strategies, 
combining rice cultivation with 
fisheries and mixed farming systems.

In Thailand, fieldwork was carried 
out in Rattanawapi District, Nong 
Khai Province, an area bordering the 
Mekong River. Communities in this 
region experience recurrent flooding 
during the rainy season and water 
shortages during the dry season 
due to limited water distribution 
infrastructure. Agriculture remains the 
primary livelihood, and communities 
are increasingly exposed to climate-
related risks affecting food security 
and household income.

In Cambodia, the study was 
conducted in Stung Treng Province, 
covering the villages of Sam Khouy, 
Romport, Turnsong, Koh Snaeng, and 
Nhang Shum. This region is marked 
by high dependence on fisheries, 
non-timber forest products, and 
subsistence agriculture, alongside 
limited infrastructure and pronounced 
socioeconomic vulnerabilities. 
Indigenous peoples, widows, people 
with disabilities, and poor households 
constitute significant portions of the 
study population, making the area 
particularly relevant for examining 
equity dimensions of Nature-based 
Solutions (NbS).

3.1
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This study conceptualizes Nature-
based Solutions (NbS) as socially 
embedded adaptation practices 
emerging at the intersection of 
livelihoods, ecosystems, governance 
systems, and social inclusion 
dynamics. Evidence from the 
three study sites indicates that 
NbS rarely appear as stand-
alone environmental interventions. 
Instead, they are embedded in 
everyday livelihood strategies such 
as diversified farming systems, 
floodplain fisheries, community-
managed water infrastructure, and 
ecosystem-dependent subsistence 
activities. 

The study employed a qualitative, 
comparative case-study design to 
explore local knowledge, practices, 
and governance of Nature-based 
Solutions in addressing water 
insecurity and social vulnerability. 
Primary data were collected 
between July and September 2025 
through a combination of in-depth 
interviews, focus group discussions 
(FGDs), participatory mapping 
exercises, and field observations.

A total of 282 participants were 
engaged across the three 
countries, including 93 participants 
in An Giang province (Vietnam), 
100 participants in Nong Khai 
province (Thailand), and 89 
participants in Stung Treng province 
(Cambodia). Participants were 
purposively selected to ensure 
representation of diverse social 
groups, with particular attention 
to women, ethnic minorities, 
Indigenous peoples, widows, 
people with disabilities, elderly 
residents, and poor households. 
Local authorities, commune 
council members, technical 
officers, and representatives 
from relevant government 
departments (e.g., agriculture, water 
resources, environment, and rural 
development) were also included 
as key informants.

In-depth interviews were conducted 
with community leaders, farmers, 
women leaders, marginalized 
individuals, and institutional 
stakeholders to gather detailed 
insights into water challenges, NbS 
practices, livelihood strategies, 
and governance dynamics. Focus 

group discussions facilitated 
collective reflection on climate 
impacts, water access, community-
based adaptation strategies, 
and perceived benefits and 
limitations of NbS. Participatory 
mapping exercises were used to 
document local perceptions of 
vulnerability, resource access, water 
infrastructure, and ecosystem 
services, while field observations 
complemented interview data by 
capturing physical conditions and 
everyday practices related to water 
use and ecosystem management.

All data collection activities were 
conducted in local languages 
with the support of trained local 
researchers and facilitators. Ethical 
considerations, including informed 
consent, confidentiality, and 
sensitivity to vulnerable participants, 
were strictly observed throughout 
the research process.

DATA COLLECTION

ANALYTICAL APPROACHES 
AND TECHNIQUES

3.2

3.2



13

AASSREC WORKING POLICY PAPER SERIES

Nature-based Solutions for Water Security and Social Resil ience in the 
Lower Mekong Basin: Evidence, Governance, and Policy Pathways

These practices are shaped not 
only by ecological conditions but 
also by institutional arrangements, 
resource access, and social 
inequalities affecting different 
population groups.

To analyze these dynamics, the 
study employs an integrated 
analytical framework combining 
complementary perspectives.

First, the Sustainable Livelihoods 
Approach (Chambers & Conway, 
1991) is used to examine how 
households respond to water 
insecurity and climate variability 
through livelihood diversification, 
resource management strategies, 
and adaptive practices. This 
perspective is particularly relevant 
in the Lower Mekong Basin, 
where agriculture, fisheries, and 
ecosystem-based resources 
remain central to rural livelihoods 
and where households rely heavily 
on ecosystem services to manage 
environmental risks.

Second, a rights-based approach 
to water governance (Filmer-Wilson, 
2005; Laban, 2007) provides a lens 
to analyze how access to water, 
land, and ecosystem resources 
is mediated by institutional 
arrangements, tenure systems, 
and governance structures. This 
perspective highlights how unequal 
resource access and participation 
in decision-making processes can 
generate differentiated vulnerabilities 
across gender, ethnicity, and 
socioeconomic groups.

Third, the framework incorporates 
a Gender Equality, Disability, and 
Social Inclusion (GEDSI) perspective, 

recognizing that access to 
natural resources, participation in 
governance processes, and the 
distribution of benefits from NbS 
are shaped by intersecting social 
hierarchies. In the Lower Mekong 
Basin, gender norms, ethnic identity, 
disability status, age, and poverty 
influence both exposure to water 
insecurity and the capacity of 
individuals and households to 
participate in adaptation practices. 
Integrating a GEDSI lens, therefore, 
allows the study to assess how NbS 
practices may generate uneven 
benefits or exclusions across 
social groups, particularly among 
women, ethnic minorities, widowed 
households, people with disabilities, 
and other marginalized populations 
whose livelihoods depend heavily on 
ecosystem resources.

Together, these perspectives 
enable the study to examine three 
interrelated analytical dimensions:

Lived experiences of water 
insecurity among river-
dependent communities, 
including how climate variability 
affects different social groups.

The emergence of NbS within 
livelihood and ecosystem 
management systems, 
including locally developed 
adaptation practices grounded 
in ecological knowledge.

Governance and social 
inclusion conditions shaping 
NbS effectiveness and 
scalability, including institutional 
capacity, participation 
mechanisms, and inequalities in 
resource access.
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Qualitative data were transcribed, 
translated where necessary, and 
systematically analyzed using NVivo 
qualitative analysis software. The 
analysis followed a thematic coding 
approach combining deductive 
and inductive techniques. 
Deductive coding was guided by 
the conceptual framework and 
included themes such as water 
insecurity, climate impacts, NbS 
practices, livelihood strategies, 
governance arrangements, 
resource access, and stakeholder 
roles. Inductive coding was 
subsequently applied to capture 
emerging themes and locally 
specific insights, particularly those 
related to traditional ecological 
knowledge, informal governance 
arrangements, and socially 
differentiated experiences of 
adaptation.

A cross-case comparative analysis 
was conducted to identify patterns 
and divergences across the 
three study sites. This approach 
allows the study to assess how 
ecological conditions, institutional 

arrangements, and socio-political 
contexts interact to shape NbS 
outcomes across the Lower Mekong 
Basin.

Analytical rigor was strengthened 
through triangulation across 
multiple data sources, including 
interviews, focus group discussions, 
participatory mapping, and field 
observations. Particular attention 
was given to gender equality, 
disability, ethnicity, and poverty 
as intersecting dimensions of 
vulnerability, enabling the analysis 
to move beyond aggregate 
community narratives and capture 
differentiated experiences of water 
insecurity and participation in NbS 
practices.

Through this comparative 
qualitative approach, the study 
provides a grounded assessment of 
Nature-based Solutions as socially 
embedded adaptation practices, 
highlighting both their potential and 
their limitations in addressing water 
security and social vulnerability 
across the Lower Mekong Basin.
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This section presents empirical evidence and analytical findings that 
underpin the study’s core arguments. Drawing on fieldwork conducted 
across Vietnam, Thailand, and Cambodia, it first outlines the analytical 
approach and evidence base before examining how climate-induced 
water insecurity manifests in the lived experiences of river-dependent 
communities. It then explores how Nature-based Solutions function as 
livelihood-based adaptation strategies at the community level, before 
turning to an analysis of existing sub-national policies and the governance 
opportunities available to strengthen and mainstream NbS across the 
Lower Mekong Basin.

Across the Lower Mekong Basin, 
climate change has intensified 
hydrological variability, with direct 
implications for water security and 
livelihoods. Prolonged droughts, 
erratic rainfall, declining dry-season 
flows, salinity intrusion, and water 
quality degradation are increasingly 
reported across Vietnam, Thailand, 
and Cambodia (Tran, 2014; Mekong 
River Commission, 2022). While these 
processes occur across the basin, 
their impacts are experienced 
unevenly, shaped by geography, 
infrastructure, and social position.

Evidence from the study sites 
in An Giang, Nong Khai, and 
Stung Treng indicates that water 
insecurity disproportionately affects 
socially marginalized groups, 
including women, ethnic minorities, 
indigenous peoples, widows, elderly 
residents, people with disabilities, 
and land-poor households. While 
all three countries examined in 
this study experience climate-

induced water stress, the forms and 
consequences of these changes 
vary across local contexts.

In Vietnam, particularly in An 
Giang Province, climate change 
is experienced less as isolated 
extreme events than as growing 
uncertainty in seasonal water 
patterns. Farmers described 
increasing difficulty predicting 
rainfall and river flows, which 
disrupts irrigation planning and crop 
calendars. As one farmer explained:

Before, we could rely on 
experience to plan our crops. 
Now the water comes late, or 
sometimes not at all. Even if we 
follow the calendar, it no longer 
works. (Interview, male farmer, An 
Giang Province, Vietnam, 2025)

These challenges are compounded 
by spatial inequalities in water 
access. Upland and semi-upland 
communities, particularly in areas 
such as Tri Tôn district, often face 
dry-season water shortages due to 
limited canal infrastructure, while 
downstream areas experience 
stagnant or polluted water. 

4. FINDINGS AND DISCUSSION

CLIMATE CHANGE, WATER 
INSECURITY, AND LIVED 
EXPERIENCE

4.1
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A Khmer woman farmer described 
this disparity:

People downstream still have 
water, but for us, climate change 
means we are always the last 
to receive it. (Interview, Female, 
Khmer, An Giang Province, 
Vietnam, 2025)

Gendered responsibilities further 
shape how water insecurity is 
experienced at the household level. 
Women are typically responsible 
for securing water for domestic use 
and caregiving, which increases 
their workload during periods of 
scarcity. As one interviewee noted:

When water is scarce, it is 
women who have to find water 
for cooking, washing, and taking 
care of children. This work is 
invisible, but it increases every 
year. (Interview, Female, Khmer, An 
Giang Province, Vietnam, 2025)

In Thailand, communities along the 
Mekong River in Nong Khai Province 
reported increasingly frequent 
alternations between floods 
during the rainy season and water 
shortages during the dry season. 
Although irrigation and flood-
control infrastructure are relatively 
more developed than in some other 
parts of the basin, interviewees 
emphasized that recent climate 
variability has begun to exceed 
local coping mechanisms. As a 
local leader explained:

Floods and droughts have always 
existed, but now they are more 
frequent and harder to manage… 
conflicts over water increase. 
(Interview, Assistant Village Chief, 
Nong Khai Province, Thailand, 
2025)

These changing patterns 
place growing pressure on 
community-based water-sharing 
arrangements that have historically 
regulated access to local water 
resources. While collective 
management systems remain 
important, prolonged droughts 
and unpredictable flood timing 
increasingly strain these institutions.

In Cambodia, water insecurity 
is often more acute and closely 
intertwined with poverty and limited 
public infrastructure. In Stung Treng 
Province, communities rely heavily 
on rivers, wetlands, flooded forests, 
and surrounding ecosystems for 
subsistence livelihoods, including 
fisheries, small-scale agriculture, 
and forest product collection. 
Irregular rainfall and changing 
water flows disrupt agricultural 
cycles and reduce fisheries 
productivity. A provincial official 
described the situation:

Some communities do not 
have enough water even for 
daily use. Climate change 
makes this worse, but we also 
lack budget and technical 
capacity to respond. (Interview, 
Department of Water Resources 
and Meteorology, Stung Treng 
Province, Cambodia, 2025)

At the household level, these 
challenges translate directly into 
health, livelihood, and caregiving 
burdens, particularly for vulnerable 
households. A widow from Tourn 
Song village explained:

I am a widow, so I have to earn 
income and take care of sick 
children at the same time. 
Climate change makes life 
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much harder for people like us. 
(Interview, widow, Tourn Song 
Village, Cambodia, 2025)

Taken together, these testimonies 
demonstrate that water insecurity 
in the Lower Mekong Basin is not 
only a climatic phenomenon but 
also a social and institutional one. 
Climate change interacts with 
uneven infrastructure development, 
governance capacity, and 
social inequalities to produce 
differentiated vulnerabilities across 
communities and countries. 
Understanding these lived 
experiences is therefore essential 
for assessing how Nature-based 
Solutions (NbS) can support 
more inclusive and resilient water 
governance in the region.

In An Giang Province, Nature-based 
Solutions (NbS) are most visible 
in integrated farming systems 
that combine rice cultivation with 
fish, vegetables, fruit trees, and 
livestock. These agroecological 
practices enhance water retention, 
recycle nutrients, and diversify 
income sources, thereby reducing 
vulnerability to climate shocks. As 
livelihood-based NbS, they align 
local knowledge with ecosystem 
processes and seasonal flood 
dynamics in the Mekong Delta.

In several flood-prone areas of the 
Long Xuyen Quadrangle, farmers 
have begun experimenting with 

alternative livelihood models such 
as rice-lotus-fish systems. Beyond 
generating diversified income 
sources, these systems function 
as NbS by restoring seasonal 
flood dynamics, retaining water 
within agricultural landscapes, 
and allowing nutrient-rich 
sediments to replenish soils. 
Compared with closed high-dike 
systems designed for triple-rice 
production, these semi-open 
systems allow controlled flooding 
that can reduce downstream 
flood pressure while improving soil 
fertility and ecological conditions. 
Such practices demonstrate 
how livelihood diversification 
can simultaneously enhance 
water storage capacity, support 
biodiversity, and strengthen 
resilience to climate variability.

Farmers in An Giang emphasized 
that these practices build on long-
standing ecological knowledge of 
flood cycles and agricultural timing. 
As one farmer explained:

Knowledge comes from our 
parents. We learned to choose 
seeds and times by experience. 
Only some new technical advice 
comes through communal 
meetings. (Interview, Male, Kinh 
ethnicity, farmer, An Giang 
Province, Vietnam, 2025)

This traditional knowledge also 
informs decisions to diversify 
beyond monoculture rice 
production in response to 
increasing climatic uncertainty. 

One farmer described the rationale 
behind shifting to mixed farming 
systems:

NBS AS LIVELIHOOD-BASED 
ADAPTATION STRATEGIES

1. VIETNAM:  
INTEGRATED FARMING AND 
AGROECOLOGICAL PRACTICES

4.2
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In the past our family only 
planted rice, but when floods 
changed and water became 
less predictable, we started 
combining different crops and 
fish. It helps us earn more and 
also makes better use of the 
floodwater. (Interview, male 
farmer, Kinh ethnicity, Long Xuyen 
Quadrangle area, An Giang 
Province, Vietnam, 2025)

Farmers further noted that these 
systems work with natural floodplain 
dynamics rather than relying 
exclusively on engineered water 
control infrastructure. As one 
community member observed:

Rice fields during the flood 
season are not only for rice 
anymore. When the water comes, 
fish also grow naturally, and the 
soil becomes better for the next 
crop. (Interview, male farmer, 
Kinh ethnicity, An Giang Province, 
Vietnam, 2025)

Another farmer highlighted the 
ecological benefits of allowing 
seasonal floods to enter agricultural 
landscapes:

If we allow the floodwater 
to come in naturally, the soil 
becomes fertile again, and we 
do not need so much fertilizer. 
(Interview, male farmer, Kinh 
ethnicity, An Giang Province, 
Vietnam, 2025)

Despite these benefits, wider 
adoption of NbS-based farming 
systems remains constrained by 
limited access to credit, agricultural 
extension services, and secure land 
tenure. While national strategies 
increasingly promote climate-

smart and sustainable agriculture, 
implementation often continues to 
prioritize productivity and export-
oriented crops (Tran et al., 2024). 

As a result, many NbS practices 
remain driven primarily by 
household-level initiative and local 
experimentation, rather than by 
systematic policy support.

In Northeast Thailand, NbS 
practices are embedded in long-
standing community-based water 
management systems, including 
small reservoirs, wetlands, diversified 
cropping, and collective land 
stewardship. These practices 
enhance seasonal water availability 
and strengthen social cohesion. 
Interviewees highlighted the 
importance of collective action:

We cannot manage water 
alone. It only works if the whole 
community agrees and helps 
maintain the system. (Interview, 
community water committee 
member, Nong Khai Province, 
Thailand, 2025)

Despite strong social capital, 
communities face increasing strain 
as climate extremes intensify. 
Government programs often 
promote participation, yet decision-
making authority and financial 
resources remain centralized. 
Cornwall and Gaventa (2001) 
caution that participation without 
power risks becoming symbolic, a 
pattern echoed in several Thai case 
studies.

2. THAILAND:  
COMMUNITY-BASED WATER AND 
LANDSCAPE MANAGEMENT
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In Cambodia, Nature-based 
Solutions (NbS) are deeply 
embedded in floodplain 
ecosystems and community 
fisheries management systems. In 
Stung Treng Province, community 
fisheries are central to local 
livelihoods, contributing to food 
security, regulating access to 
aquatic resources, and supporting 
biodiversity conservation. As 
one community fisheries leader 
emphasized:

If the river and wetlands are 
healthy, people have food. If they 
are damaged, everyone suffers. 
(Interview, community fisheries 
leader, Stung Treng Province, 
Cambodia, 2025)

Despite their importance, these 
initiatives operate within fragile 
institutional environments. Insecure 
resource tenure, illegal fishing 
activities, and external development 
pressures continue to challenge 
local governance efforts. The 
Mekong River Commission (2022) 
observes that community-based 
natural resource management in 
Cambodia is frequently limited by 
“institutional fragmentation and 
limited enforcement capacity” (p. 
52).

Beyond fisheries, climate-smart 
agricultural practices have been 
introduced across several research 
sites as complementary NbS 
strategies. These practices include 
vegetable cultivation and rice 
production using environmentally 
sustainable techniques. 

Vegetable-focused smart agriculture 
has been implemented in Koh 
Sneng, Tunsorng, and Samkhouy, 
while climate-smart rice cultivation 
has been promoted in Nhang 
Shum village. These approaches 
emphasize the use of natural 
fertilizers and reduced water 
consumption, aiming to protect 
the environment while generating 
economic benefits for local 
communities.

In Tunsorng village, for example, 
a female farmer who previously 
cultivated vegetables using 
traditional methods was selected 
for NGO support due to concerns 
about her young children’s nutrition. 
Since 2019, she has received technical 
training and material inputs to 
improve household food security and 
income. Initially, irrigation depended 
on manually fetching water from 
the river, by both her husband and 
herself. During the dry season, shallow 
river levels made water collection 
increasingly difficult. To address this, 
support was provided for a water 
pump, greenhouse, water storage 
containers, and a drip irrigation 
system. With these improvements, 
she expanded her vegetable plot 
to approximately 15 meters by 25 
meters. Compared with traditional 
methods, the smart organic model 
improved water-use efficiency, 
reduced evaporation and heat 
stress, increased yields, and lowered 
labor demands. Vegetables are sold 
at approximately 3,000-4,000 Riel 
per kilogram, generating monthly 
earnings of around 300,000-400,000 
Riel (approximately USD 80-100), 
thereby strengthening both livelihood 
stability and household nutrition.

3. CAMBODIA:  
FLOODPLAIN ECOSYSTEMS AND 
COMMUNITY FISHERIES
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Community-based ecotourism 
(CBET) represents another 
diversification strategy. Established 
in 2016 in Koh Sneng village 
and formally recognized in 2018 
with support from NTFP-EP, the 
initiative is managed by a seven-
member committee, including five 
women. A total of 65 members 
are registered. Services include 
guided tours, food provision, and 
homestays, generating income for 
participating households. Local fish 
and poultry are incorporated into 
tourism services, strengthening 
linkages between conservation 
and local production. Governance 
rules allocate five per cent of 
tourism profits to natural resource 
protection, particularly fisheries 
conservation in the CBET area, 
and five per cent to the commune 
administration. Income is highest 
during the dry season when flooded 
forests and sandbars are exposed, 
while earnings decline during the 
rainy season when these areas are 
submerged (Group Discussion in Koh 
Sneng, 21 Aug 2025; Interview with 
CBET member, Koh Sneng, 21 Aug 
2025).

Taken together, these initiatives 
illustrate that in Stung Treng 
Province, NbS extend beyond 
ecosystem conservation 
to encompass integrated 
livelihood strategies. However, 
their sustainability depends on 
strengthened institutional support, 
secure tenure arrangements, and 
improved enforcement capacity 
within broader governance 
frameworks.

Organic rice cultivation, locally 
known as Srov Trayang, has also 
been adopted in Nhang Shum 
village in Siem Pang district, covering 
approximately 3,525 hectares. 
Farmers follow organic production 
standards, using natural fertilizers 
made from locally available animal 
waste and plant materials. Training 
has been provided to ensure 
compliance with these standards. 
Importantly, market access has 
been secured through contractual 
arrangements with a private 
company (Rising Phonic), which 
purchases rice after harvest (DoA, 15 
Sep, 2025, interview with commune 
administration, 2025). This linkage 
between sustainable production 
and guaranteed markets enhances 
economic viability while supporting 
ecological practices.

Access to safe domestic water has 
also been addressed through NbS-
related infrastructure improvements. 
Previously, households relied on 
river water and rainwater, facing 
shortages in both quantity and 
quality. During the rainy season, 
water quality deteriorated, while 
in the dry season, shallow river 
levels made collection difficult. 
Women and girls, who are primarily 
responsible for domestic water 
provision, faced disproportionate 
burdens. To alleviate these 
challenges, a solar-powered clean 
water system was installed in Nhang 
Shum village, serving approximately 
70 households (Group Discussion, 
26 Aug 2025). This intervention 
has improved water access 
while reducing gendered labor 
constraints.
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1. VIETNAM (AN GIANG PROVINCE): 
ALIGNING NBS WITH GREEN GROWTH 
AND DELTA ADAPTATION POLICIES

Vietnam’s policy framework for 
climate adaptation in the Mekong 
Delta is strongly shaped by 
Resolution 120/NQ-CP (2017) on 
sustainable development of the 
Mekong Delta in response to climate 
change. The resolution promotes a 
transition from rigid hydraulic control 
toward flexible water management, 
emphasizing ecological agriculture, 
flood-based livelihoods, and 
adaptation to natural hydrological 
dynamics. These principles closely 
align with the concept of Nature-
based Solutions (NbS), which seek 
to work with ecosystem processes 
while sustaining rural livelihoods.

Field evidence from An Giang 
Province indicates that elements of 
NbS are already practiced at the 
household level through diversified 
farming systems such as rice-fish, 
rice-lotus, and mixed agroecological 
production. These practices utilize 
seasonal floodwaters, reduce 
dependence on chemical inputs, 
and improve water retention within 
agricultural landscapes while 
supporting household income 
diversification. Research on climate 
adaptation in An Giang shows that 
such integrated farming models 
can significantly increase household 
resilience and profitability while 
reducing environmental pressures 
associated with intensive rice 
monoculture.

Local farmers emphasized that 
livelihood diversification has become 
an increasingly necessary response 
to changing water conditions. 
For example, a farmer in Tri Ton 
explained that fluctuating water 
availability has required households 
to rethink traditional farming 
strategies:

In recent years, the water level 
has not been stable anymore. 
Some years the flood is very low, 
so we cannot rely only on rice. 
Many families now combine crops 
or raise fish to maintain income. 
(Interview, Male, Kinh ethnicity, 
farmer, An Giang Province, 
Vietnam, 2025)

Women farmers also highlighted 
the importance of diversification for 
maintaining household livelihoods 
under increasing environmental 
uncertainty:

If we only grow rice like before, 
it is very difficult to cover 
household expenses. Now, many 
households try different crops 
or small livestock to reduce risks 
when water conditions change. 
(Interview, Female, Kinh ethnicity, 
farmer, An Giang Province, 
Vietnam, 2025)

These experiences illustrate how NbS 
practices in An Giang often emerge 
as locally driven adaptations rather 
than outcomes of formal policy 
programs. At the landscape level, 
policy discussions increasingly 
recognize the need to reconsider 
fully enclosed high-dike systems 
designed for triple-rice production. 
In flood-prone areas of the Long 
Xuyen Quadrangle, transitioning 
toward semi-open dike systems 

FURTHER ANALYSIS: EXISTING 
POLICIES AND OPPORTUNITIES 
TO STRENGTHEN NBS AT THE 
SUB-NATIONAL LEVEL

4.3
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or controlled flood corridors could 
allow seasonal flooding to replenish 
soils, support fisheries, and improve 
water retention while maintaining 
agricultural livelihoods.

NbS opportunities also extend to 
upland districts such as Tri Ton and 
An Cu, where dry-season water 
shortages are common due to 
limited irrigation infrastructure. 
Local ecosystems, including forest 
catchments, small reservoirs, and 
mountain spring systems, already 
function as decentralized water 
storage systems. Restoring these 
ecosystems and strengthening 
community-based management 
could enhance water security 
while supporting agroforestry and 
forest-based livelihoods, particularly 
among Khmer ethnic minority 
communities.

Despite these opportunities, field 
evidence suggests a persistent gap 
between policy ambitions and local 
implementation. Although national 
strategies promote green growth 
and climate-smart agriculture, 
agricultural extension systems 
continue to prioritize high-yield rice 
production and export-oriented 
agriculture, thereby providing 
limited incentives for farmers to 
adopt NbS-based farming models 
that emphasize water retention, 
biodiversity, and diversified 
livelihoods.

From a governance perspective, An 
Giang benefits from relatively strong 
administrative capacity. However, 
planning processes often rely on 
aggregated datasets that obscure 
local social inequalities. The absence 
of gender, ethnicity, and disability-
disaggregated data limits the ability 

of provincial programs to target 
NbS interventions toward vulnerable 
groups, including Khmer communities, 
women-headed households, and 
people with disabilities. Consequently, 
many NbS practices remain informal 
and household-driven rather than 
systematically supported policy 
instruments.

Strengthening NbS in An Giang, 
therefore, requires embedding 
ecosystem-based livelihood systems 
explicitly within provincial Green 
Growth Action Plans, agricultural 
restructuring programs, and climate 
adaptation budgets. Recognizing 
integrated farming, flood-retention 
landscapes, and upland ecosystem 
restoration as central components 
of the green economy would help 
translate national commitments 
under Resolution 120/NQ-CP into 
practical and inclusive adaptation 
pathways at the local level.

In Nong Khai Province, Nature-
based Solutions are closely 
linked to community-based 
water governance and collective 
management of natural resources. 
Practices such as water-sharing 
agreements, wetland conservation, 
small reservoirs, and diversified 
cropping systems reflect long-
standing social institutions and 
locally embedded ecological 
knowledge. These arrangements 
have enabled communities to cope 
with recurrent floods and dry-season 
water scarcity along the Mekong 
River.

2. THAILAND (NONG KHAI 
PROVINCE): BRIDGING 
COMMUNITY-BASED NBS WITH 
EMERGING CLIMATE LEGISLATION
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Community leaders emphasized the 
growing strain on these systems:

Floods and droughts have always 
existed, but now they are more 
frequent and harder to manage. 
Some years the flood comes early, 
some years there is no water to 
share. We rely on community rules, 
but the pressure is increasing. 
(Interview, assistant village chief, 
Rattanawapi District, Nong Khai 
Province, Thailand, 2025)

Thailand’s policy environment 
is undergoing significant 
transformation with the drafting of its 
first Climate Change Act, which seeks 
to strengthen mitigation, adaptation, 
and public participation while 
pursuing a national Net Zero target 
by 2065. The draft legislation offers a 
potentially strong institutional entry 
point for scaling NbS through its 
emphasis on adaptive capacity and 
inclusive governance.

However, field evidence from Nong 
Khai suggests that emerging policy 
instruments remain abstract at the 
local level. Community members 
expressed interest in initiatives such 
as low-carbon credit schemes, yet 
limited understanding and technical 
capacity constrain their relevance 
for addressing immediate water and 
livelihood risks. As one farmer noted:

We hear about low-carbon credits 
and climate policy, but we don’t 
know how this helps us deal with 
drought or floods in our fields. 
(Interview, farmer, Nong Khai 
Province, Thailand, 2025)

Despite relatively strong local 
governance institutions, fiscal 
authority and long-term financing 
remain centralized.  

Without dedicated budget lines 
and technical mandates for NbS at 
the local level, community-based 
practices risk being overstretched 
by increasing climate variability. 
The Thai case illustrates that 
participatory governance must 
be matched with decentralized 
resources and institutional authority 
to enable NbS scaling.

In Stung Treng Province, Nature-
based Solutions are not optional 
adaptation strategies but 
fundamental to daily survival. 
Floodplain fisheries, wetlands, 
community forests, and river-
dependent livelihoods underpin 
food security, particularly for poor 
households, widows, Indigenous 
peoples, and the elderly. Water 
insecurity is acute and directly 
affects health, nutrition, and 
caregiving responsibilities.

As one community member 
explained:

In the dry season, the water is 
dirty, but we still have to use it. 
Children get sick very often. When 
fish decline, poor families suffer 
first. (Interview, widow, Stung Treng 
Province, Cambodia, 2025)

In Cambodia, a number of policies 
and frameworks to promote nature-
based solutions existed. These 
include Cambodia’s Environmental 
and Natural Resources Code, 
National Green Growth Strategy 
(2013-2030), Agricultural Extension 
Policy, Cambodia Climate Change 

3. CAMBODIA (STUNG TRENG 
PROVINCE): OPERATIONALIZING NBS 
THROUGH THE ENVIRONMENTAL AND 
NATURAL RESOURCES CODE
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Strategic Plan 2024-2033, and 
Fishery law (2017). Cambodia’s 
Environmental and Natural 
Resources Code (2023) represents 
a major policy milestone by 
establishing a legal framework 
for integrated environmental 
governance. The Code creates 
formal space for ecosystem 
protection, ecological land-
use planning, and community 
participation, key foundations 
for NbS. Fishery law (2017) have 
provided legal spaces for local 
communities to protect and 
conserve the fishery resource. As of 
2025, 516 Community Fisheries (CFis) 
were established nationwide, with 
467 officially registered under the 
Ministry of Agriculture, Forestry and 
Fisheries (MAFF). These CFs manage 
freshwater and marine resources .

To promote smart agriculture, 
several policies exist in support 
of this model. National Green 
Growth Strategy (2013-2030) which 
focuses on promoting climate-
smart agriculture, ecological 
sustainability, and livelihood 
diversification. Agricultural Extension 
Policy focuses on productivity 

and export crops but increasingly 
references climate-smart and 
sustainable practices. Cambodia 
Climate Change Strategic Plan 
2024-2033  encourages adaptation 
in agriculture, including integrated 
farming systems.

However, empirical evidence 
indicates that without clear sub-
decrees and implementation 
guidelines, the Code risks remaining 
aspirational. Local authorities 
face severe capacity and budget 
constraints, while Indigenous 
knowledge and community practices 
are not systematically incorporated 
into planning. Language barriers and 
limited inclusion mechanisms further 
marginalize vulnerable populations.

To strengthen NbS in Stung Treng, 
implementation guidelines under 
the Code should explicitly: recognize 
community fisheries, floodplain 
management, and wetlands 
as NbS; mandate monitoring of 
vulnerable populations; and require 
the integration of local ecological 
knowledge into land-use and water 
planning.
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Drawing on comparative field evidence from An Giang Province (Vietnam), 
Nong Khai Province (Thailand), and Stung Treng Province (Cambodia), 
this section translates the study’s empirical findings into actionable policy 
recommendations. Across the three cases, Nature-based Solutions (NbS) 
function not simply as ecological interventions but as livelihood strategies 
and governance practices embedded in local social, institutional, and 
ecological contexts. However, their effectiveness remains constrained by 
fragmented policy frameworks, limited institutional support, and uneven 
social inclusion.

Rather than proposing a uniform model, the following recommendations 
outline policy pathways that respond to shared basin-wide challenges while 
recognizing the distinct governance contexts of the three study areas.

Across the three case studies, the 
findings indicate that Nature-based 
Solutions (NbS) are most effective 
when embedded within local 
livelihood systems and community 
resource governance, rather than 
implemented as stand-alone 
environmental interventions. In An 
Giang, NbS are widely practiced 
through integrated farming models 
such as rice-fish and rice-lotus 
systems, which improve water 
retention and diversify household 
income. However, farmers report 
that these practices remain largely 
self-driven rather than supported 
through formal policy frameworks. 
Strengthening policy integration 
between agricultural restructuring, 
climate adaptation, and rural 
development programs would 
help scale these locally proven 
approaches. In Nong Khai, NbS 

5. POLICY PATHWAYS FOR SCALING NATURE- 
    BASED SOLUTIONS IN THE LOWER MEKONG BASIN

REFRAME NBS AS 
GOVERNANCE AND 
LIVELIHOOD STRATEGIES

are closely linked to community 
water-sharing arrangements 
and wetland conservation 
practices that regulate seasonal 
flooding and drought. Integrating 
these practices into emerging 
climate governance frameworks, 
particularly Thailand’s forthcoming 
Climate Change Act, could help 
formalize community-based 
adaptation. In Stung Treng, NbS are 
embedded in subsistence livelihood 
systems, including floodplain 
fisheries, wetland management, 
and forest-based livelihoods. 
Policy frameworks should therefore 
prioritize ecosystem protection 
and livelihood security rather than 
treating NbS solely as conservation 
initiatives.

The findings suggest that Nature-
based Solutions (NbS) should be 
reframed as integrated governance 
and livelihood strategies that link 
water management, agricultural 
development, ecosystem 
protection, and rural livelihoods.

5.1
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Key actions include:

Field evidence demonstrates that 
collective management systems 
remain critical in all three study 
areas. In Nong Khai, local water-
sharing arrangements regulate 
irrigation and wetland use, yet 
increasing climate variability is 
placing pressure on these informal 
institutions. Community leaders 
reported that unpredictable floods 
and droughts are making traditional 
water management rules harder 
to sustain. Similarly, in An Giang’s 
upland districts, communities rely 
on small reservoirs, ponds, and 
mountain springs to secure water 
during the dry season. Supporting 
community maintenance of these 
natural water storage systems could 
significantly enhance local resilience.  
In Stung Treng, community 
fisheries and ecosystem-based 
livelihoods play a central role in 
the management of wetlands and 
aquatic resources. Strengthening 
the legal recognition and financial 

Integrating NbS explicitly into 
national water security and 
climate adaptation strategies;

Aligning agricultural extension 
services with ecosystem-based 
livelihood models;

Embedding NbS within long-term 
development planning rather 
than short-term pilot projects;

Strengthening regional 
coordination mechanisms, 
including collaboration through 
Mekong Basin institutions.

Establishing dedicated funding 
mechanisms for community-led 
NbS initiatives

Providing legal recognition 
for water user groups and 
community fisheries

Supporting participatory 
monitoring and adaptive 
management

Integrating local institutions into 
multi-level water governance 
systems

support for these institutions would 
enhance both conservation and 
livelihood outcomes.

Despite their importance, these 
institutions often operate with limited 
legal recognition and financial 
support, constraining their capacity 
to respond to increasing climate 
risks, which highlights the need 
to strengthen community-based 
water management institutions and 
better integrate them into formal 
governance structures for effective 
NbS implementation.

Key policy actions include:

STRENGTHEN COMMUNITY-
BASED WATER GOVERNANCE

MAINSTREAM GENDER 
EQUALITY AND SOCIAL 
INCLUSION (GEDSI)

The findings indicate that water 
insecurity affects social groups 
unevenly, with women, ethnic 
minorities, Indigenous communities, 
widows, elderly residents, 
and land-poor households 
experiencing disproportionate 
vulnerability. In An Giang, Khmer 
communities in upland districts 
face disproportionate water 
shortages due to limited irrigation 

5.2
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infrastructure, while women 
bear primary responsibility for 
securing domestic water. In Stung 
Treng, vulnerability is particularly 
pronounced among widows, 
Indigenous communities, and 
poor households who depend 
heavily on ecosystem resources for 
subsistence livelihoods.

Although NbS initiatives often rely on 
community participation, they rarely 
address the structural inequalities 
shaping access to water, land, and 
resources, underscoring the need 
for NbS policies to move beyond 
generic participation frameworks 
and systematically integrate Gender 
Equality, Disability, and Social 
Inclusion (GEDSI) considerations.

Key actions include:

resource governance can support 
both conservation and livelihoods. 
However, weak enforcement and 
unclear tenure arrangements 
limit their effectiveness. Similarly, 
in An Giang, NbS-based farming 
systems depend on farmers’ 
ability to manage land and water 
flexibly in response to seasonal 
flooding. Policies that prioritize rigid 
agricultural production targets may 
unintentionally undermine these 
adaptive strategies.

Priority policy actions include:

The findings indicate that long-
term ecosystem stewardship is 
strongly dependent on secure 
land, water, and resource tenure 
rights. In Stung Treng, community 
fisheries demonstrate how collective 

The findings indicate that 
infrastructure planning across the 
Mekong region often proceeds 
independently of ecosystem-based 
adaptation approaches. In An Giang, 
rigid flood-control infrastructure 
such as fully enclosed dike systems 
can disrupt natural hydrological 
processes and reduce ecological 
resilience. Policy discussions 
increasingly highlight the potential of 
semi-open dike systems that allow 
controlled seasonal flooding while 
maintaining agricultural livelihoods. 
Similarly, wetland systems in Nong 
Khai and floodplain ecosystems 
in Stung Treng play critical roles in 

Conducting gender and social 
inclusion impact assessments 
for NbS programs;

Ensuring representation of 
women and marginalized 
groups in local water 
governance bodies;

Supporting women-led NbS 
livelihood initiatives such as 
agroecological home gardens;

Collecting and using gender- 
and ethnicity-disaggregated 
data in planning and evaluation.

Strengthening legal recognition 
of community fisheries and 
forest areas;

Clarifying water-use rights within 
irrigation and floodplain systems;

Aligning land-use planning with 
ecosystem-based adaptation 
strategies.

SECURE LAND, WATER,  
AND RESOURCE TENURE

INTEGRATE NBS INTO 
INFRASTRUCTURE AND 
DEVELOPMENT PLANNING

5.4
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regulating water flows and sustaining 
fisheries and agriculture. The findings 
suggest that Nature-based Solutions 
(NbS) should be systematically 
integrated into infrastructure 
planning and environmental 
assessment processes.

Policy measures should therefore:

Key actions include:

The findings suggest that 
strengthening interdisciplinary and 
collaborative research partnerships 
is essential for generating 
context-specific evidence on 
the governance, equity, and 
effectiveness of Nature-based 
Solutions (NbS) to support more 
informed policymaking.

Future research priorities include:

Including NbS alternatives 
in environmental and social 
impact assessments;

Strengthening cross-sector 
coordination between water, 
agriculture, and energy sectors;

Protecting ecological systems 
such as wetlands, flood 
corridors, and forest buffers;

Encouraging private-sector 
investment in ecosystem-based 
water stewardship.

Developing indicators for equity, 
livelihoods, and adaptive capacity;

Supporting participatory 
monitoring systems involving 
local communities;

Facilitating cross-country 
knowledge exchange across the 
Mekong Basin;

Linking monitoring results to 
adaptive policy adjustments.

Long-term studies assessing 
NbS performance under climate 
change

Gender-disaggregated and 
intersectional analyses of NbS 
impacts

Comparative studies on 
governance models for scaling 
NbS

The findings suggest that 
monitoring frameworks for 
Nature-based Solutions (NbS) 
should move beyond a narrow 
focus on ecological indicators 
to incorporate environmental, 
social, and governance outcomes, 
with participatory monitoring 
approaches playing a particularly 
valuable role in contexts such as 
Nong Khai and Stung Treng, where 
community institutions are central to 
resource management.

STRENGTHEN MONITORING, 
EVALUATION, AND 
LEARNING SYSTEMS

INVEST IN STRATEGIC 
RESEARCH AND 
KNOWLEDGE SYSTEMS

5.6
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The comparative evidence from 
An Giang, Nong Khai, and Stung 
Treng demonstrates that Nature-
based Solutions (NbS) function not 
merely as technical environmental 
interventions but as socially 
embedded governance and 
livelihood strategies shaped by local 
institutional contexts.

In An Giang, NbS are closely linked 
to agroecological diversification 
and integrated farming systems 
that support water retention and 
livelihood resilience within broader 
Mekong Delta adaptation strategies. 
In Nong Khai, NbS builds upon long-
standing community-based water 
governance practices that regulate 
access to shared water resources 
and wetlands. In Stung Treng, NbS 
underpins ecosystem-dependent 

TOWARD INCLUSIVE NBS 
POLICY PATHWAYS IN THE 
LOWER MEKONG BASIN

Political economy analyses 
examining interactions 
between NbS, hydropower, and 
agribusiness development;

Supporting inclusive value 
chains is also essential. Many 
NbS livelihood systems, including 
organic rice cultivation, lotus 
cultivation, and diversified 
agroecological production, 
operate at small scales and 
face significant barriers to 
market access. Policies should 
therefore promote cooperative 
models, financial support 
mechanisms, and market 
linkages that enable NbS 
producers to participate in 
higher-value supply chains.

Inclusive governance 
arrangements that empower 
local communities in water and 
ecosystem management;

Secure land, water, and resource 
tenure that incentivize long-term 
stewardship;

Gender-responsive and 
socially inclusive policy design 
addressing differentiated 
vulnerabilities;

Stable institutional and financial 
support to move beyond short-
term project-based interventions.

subsistence livelihoods, particularly 
through floodplain fisheries, wetlands 
management, and community forest 
systems.

Despite these differences, the three 
cases reveal a common set of 
enabling conditions necessary for 
NbS to contribute effectively to water 
security and climate resilience. 

These include:

Strengthening these enabling 
conditions would allow NbS to 
evolve from localized coping 
practices into scalable adaptation 
pathways across the Lower 
Mekong Basin. While Vietnam, 
Thailand, and Cambodia have 
increasingly recognized the role of 
ecosystem-based approaches in 
national climate and development 
strategies, their policy frameworks 
differ in institutional capacity, 
decentralization, and mechanisms 
for social inclusion. As summarized 
in Table 1, aligning NbS governance 
with these country-specific contexts 
will be essential for translating 
local practices into durable and 
transformative resilience strategies.

5.8
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TABLE 1: COMPARATIVE POLICY CONTEXTS AND IMPLICATIONS FOR NATURE-
BASED SOLUTIONS (NBS) IN THREE LOWER MEKONG CASE STUDIES

DIMENSION

Key national 
policy 

frameworks

Green Growth Strategy (2021-2030); 
Mekong Delta Regional Master Plan 
(to 2050); National Climate Change 
Strategy; low-emission rice program 

(Decision 1490/QD-TTg); Resolution 120 
on sustainable development of the 

Mekong Delta in adaptation to climate 
change (No. 120/NQ-CP)

Draft Climate Change Act 
(expected 2027); National 
Adaptation Plan; Net-Zero 

2065 strategy

Integrated climate 
governance linking 

mitigation and adaptation

Increasing policy attention, 
but not yet institutionalized

Community water-sharing 
systems, wetland protection, 

small reservoirs, and 
diversified cropping

Emerging: participatory 
governance traditions, 
but constrained fiscal 

decentralization

Facilitator of community 
water governance; budgets 

are largely centralized

Strong in community 
governance institutions, but 
weakly reflected in national 

policy

Participation is emphasized, 
though women and 

marginalized groups remain 
underrepresented

Centralized fiscal authority; 
limited capacity to 

operationalize new climate 
legislation

Use the Climate Change 
Act to mandate funding 

and technical support for 
community NbS

Participation without 
decision-making power; NbS 
overstretched by increasing 

climate variability

Scaling depends on fiscal 
decentralization and 

institutionalizing community 
water governance within 

national climate legislation

Green growth and climate-
smart agriculture within delta 

adaptation strategies

Explicitly referenced in 
adaptation and green 

growth agendas, but weakly 
operationalized locally

Integrated farming (rice-fish, 
rice-lotus), agroecological 

diversification, and farm-level 
water retention

Moderate: strong policy 
recognition but limited financing 

and extension support

Provincial coordination of 
agricultural restructuring and 

climate adaptation, constrained 
by sectoral silos

Widely practiced by farmers 
but only partially embedded in 
formal planning and extension

Gender equality is referenced 
nationally; limited local targeting 

and disaggregated data

Fragmented policy 
implementation; productivity-

oriented agriculture; limited local 
data

Integrate NbS into provincial 
agricultural restructuring and 
delta adaptation programs

NbS remain small-scale household 
coping strategies rather than 

scalable adaptation pathways

Scaling requires stronger integration 
between the delta adaptation policy, 
agricultural extension, and farmer-led 

agroecological innovations

Environmental and Natural 
Resources Code (2023); 

National Climate Change 
Strategic Plan

Ecosystem protection 
and natural resource 

governance

Indirectly supported through 
ecosystem protection and 

land-use regulation

Floodplain fisheries, wetlands 
management, community 

forests, seasonal flood-
based livelihoods

Low-moderate: enabling 
legal frameworks but weak 
implementation capacity

Limited administrative 
capacity; reliance on donor 

and NGO programs

Central to livelihoods but 
poorly recognized in formal 

governance systems

Limited institutional inclusion; 
high vulnerability among 

women, widows, and 
Indigenous groups

Weak enforcement, limited 
administrative resources, 

and access barriers in 
remote areas

Operationalize the Environmental 
Code through sub-decrees 

recognizing community resource 
management

Ecosystem-based livelihoods 
eroded by environmental 

degradation and weak 
institutional protection

Scaling requires strengthening 
community tenure, enforcement 
capacity, and livelihood-based 

ecosystem management

Primary policy 
orientation

Institutional 
support for NbS

Integration of 
local knowledge

Major opportunity 
for strengthening 

NbS

GEDSI 
considerations

Risk if policies 
remain 

unchanged

Key governance 
constraints

Implications 
for NbS scaling 

pathways

Role of local 
government

Dominant NbS 
practices (field 

evidence)

Status of NbS in 
policy discourse

VIETNAM  
(AN GIANG PROVINCE)

THAILAND   
(NONG KHAI PROVINCE)

CAMBODIA    
(STUNG TRENG PROVINCE)
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This study examined the role 
of Nature-based Solutions in 
addressing water insecurity 
and social vulnerability in the 
Lower Mekong Basin through a 
comparative analysis of three 
local contexts in Vietnam, Thailand, 
and Cambodia. The findings 
demonstrate that NbS are not 
merely technical environmental 
interventions but are deeply 
embedded in local livelihood 
systems and community resource 
governance arrangements.

Across the three study sites, 
communities already employ 
diverse ecosystem-based practices, 
including integrated farming 
systems, community water-sharing 
arrangements, and ecosystem-
dependent livelihood strategies 
that contribute to water security 
and climate resilience. However, 
these practices remain largely 
under-recognized and insufficiently 
supported by formal policy 
frameworks.

The comparative analysis highlights 
several key governance challenges 
that constrain the effectiveness 
and scalability of NbS. These include 
fragmented policy implementation 
across sectors, limited institutional 
support for community-based 
water governance, insecure 
land and resource tenure, and 
persistent social inequalities 
affecting marginalized groups. 
Without addressing these structural 
constraints, NbS risk remains 
localized, with coping mechanisms 
rather than transformative 
adaptation pathways.

At the same time, the study 
identifies significant opportunities 
for strengthening NbS governance 
in the Lower Mekong Basin. Policies 
that recognize and support locally 
grounded ecosystem management 
practices, strengthen community-
based water governance 
institutions, integrate gender and 
social inclusion considerations, 
and align NbS with infrastructure 
and development planning can 
substantially enhance regional 
climate resilience.

More broadly, the findings 
underscore the importance 
of bridging global NbS policy 
frameworks with local governance 
realities. As countries across 
the Mekong region increasingly 
incorporate ecosystem-based 
approaches into climate and 
development strategies, ensuring 
that these policies reflect the 
knowledge, practices, and needs of 
local communities will be critical for 
achieving equitable and sustainable 
outcomes.

Future research should further 
examine the political economy 
of NbS implementation in the 
Mekong Basin, particularly the 
interactions between ecosystem-
based adaptation, hydropower 
development, agricultural 
intensification, and regional 
water governance. Such research 
will be essential for informing 
policies that support both 
ecological sustainability and 
inclusive development across 
one of the world’s most dynamic 
transboundary river systems.

6. CONCLUSION
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