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EXECUTIVE SUMMARY

Cambodia is divided into four agro-ecological zones—the Tonle Sap plain, Mekong plain, 
mountains/plateau and coast—representing heterogeneous agricultural activities, population 
and livelihood systems (UNDP 2011). Climate change impacts and the adaptive capacity of the 
people differ from one zone to another. Adaptation measures have varied according to the sector 
and the locality, adaptive capacity and severity of the impacts. Even though co-management 
by the state and communities of forest, fishery and water resources has been improved, local 
communities’ capacity to respond or adapt to climate change is still limited (Ros et al. 2011; 
Nang 2013). 

This study adopts a qualitative approach. It examines the impact of climate change and then 
identifies practicable measures for strengthening the capacity of local people and communities 
to cope with these impacts in the four zones. The Local Adaptive Capacity (LAC) framework 
has been applied and key issues related to institutions and entitlement—knowledge and 
information, fostering innovation, promoting forward-looking, flexible governance, decision 
making and potential interventions—have also been examined.

The study found that the adaptive capacity of rural people and communities, in particular 
the poor and marginalised in the four zones, is moderately low since they depend mainly on 
climate-sensitive resources and do not have diversified livelihood sources. In addition, their 
access to assets to help them to cope with climate-related hazards is notably deficient. In some 
areas, such assets are more or less out of reach for the poor and marginalised. 

It is apparent that actions to minimise the impacts of climate change and weather variability 
must be undertaken and strengthened at all levels and in all agro-ecological zones. It is noted 
that the availability of livelihood assets, and of institutions and entitlements, and access to the 
six LAC issues listed above are key in supporting the adaptive capacity of rural people. Those 
involved should work cooperatively to ensure that farmers and communities have better access 
to these assets and support.

Policy Considerations and Suggestions for Future Action

� Improve access to new climate-resilient agricultural practices, services and technologies 
such as multi-purpose farming and system of rice intensification to improve agricultural 
products and food security with more focus on marginalised groups such as women and the 
poor.

� Enhance access to water in both wet and dry seasons by revisiting water storage options 
such as reservoirs, natural and dug ponds and soil water conservation techniques.

� Expand the financial services of both formal and informal institutions and encourage pro-
poor services that have lower interest rates and longer loan repayment periods.

� Provide local people with accurate and timely climate data on more specific locations in 
their provinces and disseminate appropriate climate change adaptation strategies.

� Improve information in the community through vertical and horizontal channels.
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� Foster local innovation in each agro-ecological zone by establishing an enabling environment 
such as benefit sharing, social networking and collective action.

� Strengthen both top-down and bottom-up approaches, including their integration, and 
promote local involvement and participation, especially of women and the poor, throughout 
the planning process. Create an environment in which their voices can be heard and their 
ideas and suggestions are taken into consideration in climate change-related decisions.

� Encourage academia, research institutions and civil society to facilitate and coordinate 
(particularly in linking the top-down and bottom-up processes) and to ensure that climate 
change adaptation policy and strategy have responded effectively to local needs.

� Promote climate resilience projects targeting the poor, women and marginalised groups and 
expand the coverage of existing climate change adaptation projects to all vulnerable areas.

� Localise sectoral adaptation strategies by considering social institutional arrangements and 
possible challenges.

� Improve the implementation of the Cambodia Climate Change Strategic Plan at all levels by 
promoting and consolidating institutional cooperation and conducting further research on 
climate-resilient agricultural technology/practices. 
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INTRODUCTION

Cambodia’s rural people depend on natural resources for their livelihoods and food security. 
The three main constituents of livelihood resources are agriculture, fisheries and forestry 
(MOE 2011, cited in AIT-UNEP AAC.AP 2011; Nang 2012). Agriculture, in particular rice 
production, is the most important sector for rural livelihoods and the only rural sector to boost 
national economic growth. Enhancing productivity and diversity is one of the five priority 
programmes in agriculture (MAFF 2013a).

The anticipated impacts of climate change would adversely affect rural people, whose 
livelihoods depend heavily on climate-sensitive resources. Cambodia is among the countries in 
Asia most vulnerable to climate change and variability (Yusuf & Francisco 2009). Projections 
are that Cambodia would be affected by an increase in temperatures and precipitation, causing 
sea level rise, a longer dry season with less rainfall, more intense rainfall in the rainy season 
and shifts in timing, duration and intensity of seasons (MOE 2002; MOE 2011, cited in AIT-
UNEP AAC.AP 2011). Both natural changes and human-induced changes have been a major 
concern in natural resource depletion because of the interrelationship between resources, local 
livelihoods and people (Nuorteva et al. 2010). The Mekong and Tonle Sap ecosystems are 
likely to be affected by the existing and proposed hydropower dams in Mekong countries (Ros 
et al. 2011; Keskinen et al. 2013). Those dams would have lasting impacts on river hydrology, 
sediment and nutrient transport and biodiversity. Community livelihoods and food security 
would be affected by losses in fish catches and water supply for irrigation, riverbank gardens 
and downstream floodplain farming (Nang 2013). 

Cambodia is divided into four agro-ecological zones: Tonle Sap plain, Mekong plain, mountains/
plateau, and coast, representing heterogeneous agricultural, population and livelihood systems 
(UNDP 2011). Climate change impacts and the adaptive capacity of the local people differ from 
one zone to another. Adaptation measures have been taken according to the sector, locality, 
adaptive capacity and the severity of the impacts. People in the Tonle Sap Lake area migrate 
for alternative sources of livelihood or borrow from moneylenders (Nuorteva et al. 2010). In 
the northern or mountainous/plateau areas, farmers have to change to rice-field locations that 
are less exposed to climate hazards (Thuon 2009; Sumaylo 2009; Phearanich 2010). 

Recent CDRI studies reveal that even though the co-management of Cambodia’s forest, fishery 
and water resources by state and communities has improved, local communities’ capacity 
to respond or adapt to climate change impacts is still limited (Ros et al. 2011; Nang 2013). 
Local people mostly develop their own ways of fighting back or surviving during and after 
extreme weather events or natural disasters. The above studies further suggest that measures 
for strengthening the capacity of local people and communities in each agro-ecological zone to 
adapt to climate change should be examined (ibid.).

This paper reviews climate change impacts and challenges affecting agriculture and examines 
how people in each zone adapt to climate change. Through appropriate frameworks, it further 
aims to identify practicable measures to improve and strengthen local adaptation capacity. 
As impacts can vary from one zone to another, the study analyses in depth the differences in 
adaptive capacity and climate adaptation strategy.
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2

RESEARCH QUESTIONS

This study attempts to answer the following questions:

1) What are the significant constraints and challenges caused by natural and human-induced 
changes that impact on the resources necessary to support livelihoods in the four agro-
ecological zones? Why do those challenges and their effects vary in different zones?

2) What are the adaptation measures applied or required by the rural people and communities 
in those zones? This question can be divided into the following sub-questions:

� How can all people in the community have equitable access to assets needed to cope 
with the impacts of climate hazards?

� How can existing institutional arrangements and interactions be improved to cope 
with the impacts of natural and human-induced changes on rural livelihoods?

� How can climate change knowledge and information be provided for rural people so 
that they can respond to climate change impacts?

� How can local communities collectively develop measures that would help them to 
cope with climate change?

� How can local people and communities be involved in decision making on climate 
change adaptation?
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3

RESEARCH OBJECTIVES

The overall objective of the study is to gain a better understanding of the implications of 
climate change and its impacts on natural resources and livelihoods, and to identify adaptation 
strategies in the different agro-ecological zones. The key objectives of the study are twofold:

1) To examine significant constraints and challenges that farmers face with current irregular 
climatic conditions; and

2) To assess and analyse different adaptive capacities and climate adaptation strategies in 
individual zones and to examine possible measures to improve local people’s capacity to 
adapt to climate change.
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METHODOLOGY

This study adopts a qualitative approach to explore the impacts of climate and human system 
changes on agriculture based on the agro-ecological zones and experiences of the farmers in 
coping with them as well as gaps in those strategies. Information relating to existing climate 
change effects and adaptation strategies has been explored both through a desk review (taking 
into account the CDRI working paper series on climate change, agriculture, environmental 
protection and natural resource management, particularly working papers 65 and 82) and field 
exercises. 

4.1. Data Collection

To collect information on the research questions, key informant interviews were undertaken 
with provincial departments of Environment and of Agriculture, Forestry and Fisheries and 
provincial committees for disaster management. Ten provinces (in different zones) were chosen 
based on the vulnerability level determined by the Ministry of Environment (MOE 2013a). 
Seventeen communes were selected for focus group discussions (FGDs). This selection was 
based on the level and frequency of climate-related issues (floods, windstorms, droughts and 
sea level rise), human activities that lead to land use or land cover changes (infrastructure and 
hydropower development) and their impacts on resources the local people depend on. Each 
FGD consisted of five or six local men and women. The people were selected in consultation 
with the chief in each village.

Table 1 presents the major sub-sectors affected that the study examined in depth, and the 
targeted provinces, districts, communes and villages selected for key informant interviews and 
FGDs. In total 13  key informant interviews and 18 FGDs were undertaken in 10 provinces. 

The FGDs focused on the impacts of climate change on people’s resources and livelihoods such 
as rice farming, livestock raising, fishing and collection of non-timber forest products. They 
aimed to discover the severity of climate change impacts, people’s vulnerability, their existing 
adaptive capacity and planned adaptation strategies and other related issues. Key informant 
interviews focused also on the impacts and adaptation strategies, but gathered more in-depth 
information on the planning related to adaptation as well as other significant information about 
general aspects of the villages in each zone. Information associated with natural and human-
induced changes was also collected and examined. 

A series of guide questions following the Local Adaptation Capacity framework (livelihood 
assets; flexible, forward-looking decision-making and governance; innovation; institutions 
and entitlement; and knowledge and information) were developed for group or individual 
discussions. The information collected allowed this study to increase understanding about the 
status of economic, social, human, natural and physical resources and actions needed (such 
as fostering innovation, promoting forward-looking and flexible governance, and redefining 
maladaptive norms, behaviours and institutions).
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Table 1. Affected Sub-Sectors, by Agro-Ecological Zone
Agro-

ecological 
Zone

Province District Commune Community No. of 
FGD

No. of 
interviews

Affected 
sub-sectors

Coast Preah 
Sihanouk 
Koh Kong

Kampot

Prey Nob

Mondol 
Seima

Kompong 
Trach

Prey Nob

Peam 
Krasaob

Prek Kroes

Prey Nob 
FWUC
Peam 
Krasaob 
CPA
Prolay 
Spean Toch 
FWUC

3 1 Agriculture, water 
and irrigation, land 
management, sea level 
rise, mangrove, salt 
water intrusion, ground 
water infiltration, and 
land use/land cover 
change.

Tonle Sap 
Plain

Kompong 
Thom

Stung 
Saen

Kompong 
Svay

Sandan

Ou Kanthor 

Kompong 
Kou
Phat 
Sanday
Ngan

Sandan

Roluos 
FWUC 
Angko 
FWUC 
Phat Sanday 
CFi
Chorm 
Thlok CPA
Skor Krouch 
CPA

5 3 Agriculture, water and 
irrigation, fisheries, 
credit accessibility, 
ground water 
infiltration, and land 
use/land cover change.

Pursat Bakan Svay Daun 
Kaev
Me Tuek

Kampang 
FWUC
Wat Leap 
FWUC
Chin Tay 
CFi

3 2

Kompong 
Chhnang

Samaki 
Meanchey

Thlok Vien 1 1

Mekong 
Plain

Prey Veng Peam Ro
Kompong 
Trabaek

Roka

Ansaong

2 2 Agriculture, water and 
irrigation, ground water 
infiltration, fisheries, 
infrastructure, market 
and credit accessibility.

Takeo Kiri Vong

Koh 
Andaet

Phnom Den 
Romenh

Plov Touk
FWUC
So Hang 
FWUC

2 3

Mountains Kompong 
Speu
Preah 
Vihear

Thpong

Rovieng

Year Angk

Romoni

NA 

Chi Ok 
Boeung 
Prey CPA

2 1 Agriculture, irrigation, 
infrastructure, ground 
water infiltration, land 
use/land cover change, 
and market and credit 
accessibility.

4 10 14 17 12 18 13
CPA: community protected areas. FWUC: farmer water user community. CFi: community fishery
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4.2. Site Selection and Mapping

Figure 1. Studied Sites

 
Source: Adapted from MOE & UNDP 2011
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CONCEPTUAL FRAMEWORK FOR 
EXAMINING LOCAL ADAPTIVE CAPACITY

Human and natural systems have always interacted and caused variations and changes in climate 
systems (Jianguo et al. 2007). Human use of land, water and forests has markedly changed land 
cover and hydrological cycles, ecology and even the climate system. Furthermore, natural 
processes damage human systems through environmental degradation and disasters, such as 
floods, droughts, hurricanes and diseases (ibid.). The interaction between the natural system 
and the human system impacts on community livelihoods, agriculture, water and fisheries and 
forestry. 

The increase in the Earth’s average temperature, the changing patterns, amount and frequency 
of rainfall and sea level rise will have a tremendous impact on agriculture, forestry, water 
resources, the coastal zone and health (Karl et al. 2009; IPCC 2012, cited in Nang 2013). 
Future climate projections contain large areas of uncertainty. However, any impacts will be 
more manageable if those impacts are properly understood, and coping capacities on site- and 
context-specific scales are well analysed in respect of current variability and possible extremes: 
a full understanding of the ecosystem and human sensitivity are a part of this. 

The countries in the Greater Mekong Sub-region have been experiencing irregular rainfall, 
and the associated shocks are increasingly damaging agriculture, livelihood assets and human 
life. Unreliable rainfall also has an impact on the cultivation season of rice (Ros et al. 2011). In 
addition to natural and climate-related hazards, changes in natural systems and declining access 
to the main livelihood resources have intensified local people’s vulnerability. This particularly 
impacts women and marginalised groups (Nang 2013). 

Figure 2. Conceptual Framework for Examining Local Adaptive Capacity in Relation to the 
Impacts of Climate Change on Rural Livelihoods in Different Agro-Ecological 
Zones

Human System
Changes*

Vulnerability Asset Base:
N, P, H, F & S

Adaptive Cabacity and 
Measures

Flexible
Forward-looking
Decision-making

Governance

Institutions &
Entitlements

Innovations Knowledge &
Information

Impacts

Local Livelihoods

Agro-ecological zones
Natural

Climate Change

*These include either contextual or localised changes caused by infrastructure and economic activities.
Source: Adopted from Jones 2011
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Even as the effects of climate change have intensified and created a need for adaptation, they 
cannot be assessed separately from other changes in the human system (Warrick 2000). These 
impacts are diversified due to varied determinants of vulnerability (Iyalomhe 2011). Adaptation 
is sparked by climate hazards, and local adaptive capacity plays an important role in shaping 
the adaptation strategy. Improving rural and household adaptive capacity and climate response 
actions would significantly decrease the impact of climate change and help to build rural 
people’s resilience to climate vulnerability (IPCC 2012: 48). 

In DFID’s livelihoods framework, the notion of five assets (E: Economic, S: Social, H: Human, 
N: Natural and P: Physical) is presented as a means to understand fully the characteristics of 
local livelihood systems (DFID 1999). In addition to this framework, Jones (2011) suggests 
other intangible assets that can affect the adaptive capacity of local people. These include 
relevant institutions and entitlements (see section 7.2.2) and knowledge and information. Other 
factors include the extent to which innovation is fostered, along with forward-looking, flexible 
governance and decision making. Also assessed is the degree of support that exists for potential 
interventions. These appear in the pentagon in Figure 2. Both the assessment of natural and 
human system changes and the identification of adaptive capacity will help to shape adaptation 
responses to climate changes in the four agro-ecological zones.
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OVERVIEW OF RURAL LIVELIHOODS 
AND CLIMATE CHANGE IN CAMBODIA

Of Cambodia’s total 2012 population of 14.8 million (World Bank 2013), 86 percent live in 
rural areas and depend on agriculture and natural resources. In its efforts to tackle poverty, the 
country has achieved commendable results, reducing the rate from 53 percent of the population 
in 2004 to 20 percent in 2013 (Peter 2013). This has enabled Cambodia to meet its Millennium 
Development Goal of reducing the poverty rate to 19 percent of the population by 2015 (RGC 
2012). Gross domestic product per capita has quadrupled, increasing from USD216 in 1992 
to USD946 in 2012 (World Bank 2013). Available data indicate that income inequality has 
lessened (Peter 2013). Cambodia will soon progress from a low income to a lower-middle 
income country (GDP of USD1025 per capita) (Lewis 2013). However, in 2009 about one in 
five Cambodians still subsisted on daily consumption of less than USD1.25, while one in two 
had daily consumption of less than USD2 (CDRI 2013). 

Cambodia is prone to natural hazards, namely droughts, floods and storms, which cause 
economic losses and damage livelihoods. Typhoon Ketsana in 2009, for instance, led to 
agricultural losses of USD132 million and caused damage and destruction in 14 of Cambodia’s 
24 provinces; further, most of the affected districts are the poorest in the country (Ros et al. 2011). 
Government response to natural hazards is mainly in the form of emergency relief, including 
temporary shelters and some livelihood restoration such as the provision of agricultural inputs 
or subsidies towards their cost. Communication systems and coordination mechanisms for an 
effective multi-hazard early warning system are lacking, and the preparedness capacity of local 
communities at risk from natural hazards is low (RGC 2012).

6.1. Climate Change Projection

The pace of global warming and climate change has been increasing over the 21st century 
(Scott et al.2008). A scarcity of natural resources, the impacts of climate change and a lack 
of international mitigation measures will undermine the competitiveness and growth of the 
country over the next 10 years (Ellis et al. 2013). Fankhauser and Tol (1997) have estimated 
that climate change will result in a total monetised damage equivalent to 1.5 to 2.0 percent 
of world GDP; the OECD would face losses equivalent to 1.0 to 1.5 percent of GDP, and 
developing countries of 2.0 to 9.0 percent. 

Heng (2012) revealed the main projections of future climate change in Cambodia: 

� The mean annual temperature will increase by 0.7 to 2.7°C by the 2060s, and 1.4 to 4.3° 
by the 2090s. 

� Rainy season rainfalls will increase, partially offset by decreases in dry season rainfalls. 

In Cambodia, climate change and its negative impacts are already marked, including higher 
and more intense rainfall, a shift in the timing of the rainy season, changes in rainfall pattern—
the rains start late and end late (Chem 2012). There are frequent floods, droughts, more severe 
water scarcity and strong storms, which have severely damaged agricultural production (UNDP 
2011b). Cambodia is highly vulnerable due to its high level of poverty, lack of infrastructure 
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and limited adaptive capacity (Yusuf & Francisco 2009). The rural poor can be particularly 
vulnerable since their livelihoods rely very much on natural resources that are sensitive to 
climate change. Fragile food security, insecure land titling, many health and education-related 
constraints and recurrent natural disasters accentuate such vulnerabilities (Peter 2013). Rice 
and maize are the main crops for food security and agricultural trade, but the price of these will 
rise under various climate scenarios (Magnan & Thomas 2011). This will negatively impact the 
poor’s ability to buy food.

Figure 3. Future Climate Change Projections in Cambodia: Mean Annual Temperature 
change (oC) Using Data from the Centre for Climate System Research (CCSR), the 
Commonwealth Scientific and Industrial Research Organisation (CSIRO), General 
Circulation Models (GCMs) and SRES scenario A2 (SRESA2)1

Source: MOE 2002, cited in Heng 2012

1 SRESA2 developed by IPCC is an updated scenario used to analyse climate change. This scenario is 
characterised by heterogeneous world, regional-oriented economic development, and population growth which 
represent high greenhouse gas emission in the future (Nakicenovic et al. 2000). See more at http://www.ipcc.
ch/ipccreports/sres/emission/index.php?idp=0
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Figure 4. Future Climate Change Projections in Cambodia: Mean Annual Rainfall Change 
(%) Using Centre for Climate System Research (CCSR), Commonwealth Scientific 
and Industrial Research Organisation (CSIRO), General Circulation Models 
(GCMs) and SRES scenario A2 (SRESA2) 

Source: MOE 2002, cited in Heng 2012

6.2. Institutional, Legal and Policy Frameworks Related to Climate Change

Cambodia has been working on its first national communication report to the United Nations 
Framework Conevtion on Climate Change (UNFCC) and other climate change issues since 
1999. The Ministry of Environment (MOE) is responsible for a wide range of climate change 
activities, including planning and policy formulation, implementation of the United Nations 
Framework Convention on Climate Change (UNFCCC), assessment of new technologies to 
cope with the adverse effects of climate change or to mitigate greenhouse gas emissions and 
capacity building and awareness raising. The MOE also serves as a Cambodian secretariat of 
the UNFCCC, the Inter-governmental Panel on Climate Change, the Kyoto Protocol and the 
Clean Development Mechanism. 

In 2006, the National Climate Change Committee was established to deal with climate change 
issues, including overall policy. The committee is composed of 20 ministries and governmental 
departments, including the MOE, the Ministry of Agriculture, Forestry and Fisheries (MAFF), 
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the Ministry of Water Resources and Meteorology (MOWRAM), the Ministry of Economy and 
Finance, the Ministry of Industry, Mines and Energy, the Ministry of Health, the Ministry of Land 
Management, Urban Planning and Construction, the Ministry of Public Works and Transport, 
the Ministry of Rural Development and the National Committee for Disaster Management. 
Its responsibilities are: 1) to coordinate the implementation of climate change activities; 2) to 
develop climate change policies, strategies, legal instruments, plans and programmes; and 3) 
to integrate climate change concerns into relevant policies, strategies and legal instruments. 
The minister of environment chairs the committee, while the prime minister is an honorary 
chairman (RGC 2012).

In MAFF, the Forestry Administration (FA) and the General Department of Agriculture are 
working on climate change issues, including Reducing Emissions from Deforestation and Forest 
Degradation (REDD), land degradation and farming and agro-industry plantations. Cambodia 
has also established a REDD Task Force to improve work on conservation and forest cover 
rehabilitation. The FA is a REDD focal point. MOWRAM measures changes in the levels 
of rivers and tributaries, temperature, rainfall distribution, flood and drought. The Ministry 
of Health is dealing with health, vector-borne disease prevention and sanitation and hygiene 
services for local communities. The Ministry of Land Management has responsibilities including 
cadastral administration of state land, public and private state land and individuals’ private land 
registration, as well as the issuance of land titles. The Ministry of Industry, Mines and Energy 
deals with energy efficiency, clean energy, cleaner production and rural electrification.

Cambodia has also adopted laws and policy frameworks on natural resource management, 
environmental protection and climate change adaptation including the Forestry Law 2002, 
Land Law 2001, Fisheries Law 2007, Protected Areas Law 2008, Environmental Protection 
and Natural Resource Management Law 1996, the Royal Decree on the Creation and 
Designation of Protected Areas 1993, Sub-decree 83 on the Registration of Land of Indigenous 
Communities 2009, the National Adaptation Programme of Action to Climate Change 2006, 
National Forestry Programme (2010-29), National Action Programme for Land Degradation 
(2010-20), Cambodia REDD+ Road Map 2010, Green Growth Roadmap 2009 and the National 
Self-Capacity Assessment Action Plan (2007) for United Nations Convention on Biological 
Diversity UNFCCC and United Nations Convention to Combat Desertification 

The Law on Water Resources Management was developed by MOWRAM in 2007, building 
on the National Policy on Water Resources Management and the Strategic Plan on Water 
Resources Management and Development (2005-08). The law was set up within the framework 
of integrated water resources management, recognising the different sectoral interests in 
water while calling for greater coordination and the balancing of social and environmental 
considerations. MAFF and MOWRAM produced the Strategy for Agriculture and Water for 
the period 2010-2013. The strategy will promote regulation, capacity building, research and 
education, food security, water resource management, agricultural land management and 
agricultural business marketing (MAFF et al. 2009). Meanwhile, in close collaboration with 
the Food and Agriculture Organization of the United Nations, MAFF is preparing the Plan 
of Action for Disaster Risk Reduction in Agriculture to enhance capacities and resilience of 
farmers and local communities (MAFF 2013b). 

With climate change-related legal, institutional and policy frameworks in place, the country 
is working towards climate change adaptation and mitigation and sustainable economic 
development.
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6.3. Adaptation Strategies

Under the National Adaptation Programme 2006, Cambodia has developed 39 national 
adaptation projects embracing agricultural development, water supply, irrigation, health care, 
the fight against malaria, agro-forestry development and coastal zones. The projects aim to 
provide capacity building, awareness raising and education and infrastructure development.

The government, with funding support from donors including the European Union, Danish 
International Development Agency, Sida and UNDP, has established a Cambodia Climate 
Change Alliance with a comprehensive and innovative approach to addressing the issues (RGC 
2012). It is to focus on capacity building and institutional strengthening, targeting key national 
institutions, sub-national authorities and civil society. The alliance includes a horizontal multi-
donor Climate Change Trust Fund, administered by the UNDP, which provides resources for 
the programme and for mainstreaming initiatives, and creates a harmonised engagement point 
for donors, thereby minimising transaction costs for government. The overall objective of the 
alliance is to strengthen the capacity of the National Climate Change Committee to fulfil its 
mandate and to enable line ministries and civil society organisations to implement priority 
actions.

The government is also implementing a Pilot Programme for Climate Resilience (PPCR) with 
funding of USD86 million for 2010-2015 (RGC 2012). The objective is to build on the National 
Adaptation Programme and other relevant country studies and strategies to mainstream climate 
resilience into national and sub-national development policies, plans and projects. These will 
be supported by scaled-up financing of adaptation activities in key development sectors, 
underpinned by: 1) strengthened participation and coordination; 2) science-based adaptation 
planning; and 3) enhanced links between adaptation and disaster risk reduction measures. 
Furthermore, the pilot programme is expected to: enhance capacity for mainstreaming climate 
resilience in planning and budgeting of national ministries; support mainstreaming in sub-
national planning and budgeting processes; improve the climate resilience of investments in 
agriculture, water and rural infrastructure through adaptation measures; and strengthen civil 
society and private sector engagement and gender considerations in climate change adaptation 
and enhance policy-relevant climate change adaptation consistent with local capacities and 
capabilities. 

The newly developed Cambodia Climate Change Strategic Plan 2014-2023 is jointly developed 
by line ministries. It embraces various sectoral strategic plans with the overall aim of creating a 
greener, climate resilient, equitable, sustainable and knowledge-based society. It aims to reduce 
vulnerability to climate change of critical natural and social systems and the most vulnerable 
groups. It also represents a shift towards a green development path by nurturing low-carbon 
development and appropriate technologies and promoting education and public participation in 
climate change response actions (MOE 2013b). 

Within the strategic plan, MOWRAM has focused on water and meteorology (MOWRAM 
2012). The quality and quantity of meteorological services and the capacity of meteorological 
institutions will be strengthened and improved in line with climate risk assessment and 
management. Notably, in 2012, MOWRAM constructed and began to operate a modern 
station (see also http://www.cambodiameteo.com/articles?menu=115&lang=en) to improve its 
ability to forecast weather. In the water sector, efforts have concentrated on farmer water user 
committees (FWUCs) and strengthening private sector involvement, decentralisation, good 
governance and water research and development. Likewise, MAFF has developed a sectoral 
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strategic plan 2013-18 (MAFF 2013c) to reduce the negative impacts of climate change on 
agriculture, livestock, fisheries and forests. Countering land degradation is a particular concern 
of MAFF as part of its efforts to ensure agricultural productivity. Agriculture and agro-industry, 
rubber plantations, animal husbandry, forestry and fisheries are important elements within the 
main sub-sectors of the strategic plan. Improving and increasing agricultural productivity, 
mainstreaming low carbon development initiatives in agriculture, farmer capacity building, 
introducing climate-resilient crops and applying the REDD+ programme are integrated within 
the strategic plan.

A second version of the National Biodiversity Strategy and Action Plan 1998-2002 is being 
revised by MOE. Of particular note, among these policies, the National Forest Programme 
aims to secure forest cover for 60 percent of Cambodia’s total territory. One of the central 
components of this strategy is supporting the establishment of community forestry initiatives 
and allocating 2 million hectares of forest area to rural communities (FA 2010). In 2013, 457 
community forestry initiatives with a total area of 400,167 ha had been established in 21 provinces 
(FA 2013). So far, 345 community forestry initiatives (308,563 ha) have been approved (FA 
2013). In addition, the government has committed to sustainable local forest management. The 
Community Forestry Sub-Decree 2003 and the Community Forestry Guidelines 2006 enable 
local communities to obtain rights to forest resources. They lay the foundation for the future 
expansion of the community forestry or REDD model. 

Cambodia REDD+ programmes are also being implemented. A total of 2.96 Gt of carbon is 
stored in Cambodia’s forest ecosystems, with 30 percent of forest carbon stock estimated to 
be in the forestry concessions managed by the FA (RGC 2012). REDD+ presents significant 
opportunities for emission reductions and has strong government support. It plays an important 
part in carbon sink creation. The FA, with development partners Pact and Terra Global Capital, 
developed Cambodia’s first REDD carbon-offset project and introduced it in December 2007. It 
involves 13 community forestry groups, which protect 67,783 ha of forest in Oddar Meanchey. 
The project is expected to generate an estimated 7.1 million tonnes of CO2 offset credits over 
30 years (Pact 2008).
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7

FINDINGS

7.1. Impacts of Climate and Human System Changes on Rural Livelihoods and 
Adaptation Strategies

7.1.1. Tonle Sap Plain

Based on the preliminary data, impacts of climate change in the Tonle Sap plain seem likely to 
increase. Both river floods2 and flash floods3 happen every year. River floods bring sediments 
and nutrition that maintain soil fertility in the flood plain, benefitting ecosystems, farming and 
fisheries. The annual flood pulse4 enhances soil quality in flood plains. During the flood, fish 
resources are abundant, and fishing activities are an important part of people’s livelihoods 
and income throughout the area. Although these two types of flood cause the same amount 
of damage to crops and infrastructure, generally flash floods cannot be as well predicted as 
river floods. Heavy storms such as Ketsana in 2011 destroyed rice and other crops, houses and 
infrastructure in Pursat, Kompong Thom and other provinces. Local people have observed 
an intensification of flood and drought and a change in rainfall over the last decade with late 
and heavy rainfalls, and more and stronger storms. Small dry spells in the rainy season, which 
always occur between July and August, have become longer, while the dry season has become 
drier. This results in a lack of water for irrigation. Outbreaks of pests and weeds are also 
reported to have occurred with greater regularity, and high temperatures have been observed 
by local communities in both the rainy and dry seasons.

Many studies predict changes, specifically in the Tonle Sap (including the lake and its floodplain) 
and Mekong floodplain, caused by either climate change or development (hydropower dams, 
reservoirs, urban development and irrigation infrastructure). These have presented both 
negative and positive perspectives on the effects climate change will have on agriculture and 
water resources. The changes of the hydrology and flood pulse system of the Mekong are not 
due mainly to local climate changes but to regional ones, particularly development activities in 
the Mekong basin (TKK & SEA START RC 2009; Keskinen et al. 2010; Kummu & Sarkkula 
2008; Västilä et al. 2010; Eastham et al. 2008). Wetter weather and higher water levels, a more 
extensive flooded area and longer flood duration in the rainy season are the results of climate-
related changed hydrology (TKK & SEA START RC 2009, Eastham et al. 2008). Floods start 

2 River floods occur along the basin of the Mekong, Tonle Sap and their tributaries and are caused by river 
overflow. Provinces affected include Kompong Cham, Kratie, Kandal, Prey Veng, Stung Treng, Svay Rieng 
and Takeo (MOWRAM 2012, PDRSEA 2008). In MoE & UNDP (2011), this type of flood is called “seasonal 
flood”. There is one more type, called “severe flood”, which results from the coincidence of heavy rains and 
storms.

3 Flash floods occur during the rainy season, usually after rainfall. The provinces affected are Battambang, 
Kompong Chhnang, Kompong Speu, Kompong Thom, Kampot, Kandal, Pursat and Ratanakkiri (MOWRAM 
2012, PDRSEA 2008).

4 The annual flood pulse is defined as affecting “the ecosystems that experience fluctuations between terrestrial 
and aquatic conditions” (Junk 1997 in Kummu & Sarkkula 2008) or “the cyclical changes between high and 
low water levels” (Baran et al. 2007). This pulse increases the Tonle Sap lake’s volume from 1.3 km3 to 75 
km3, while the lake’s surface is enlarged from 2500 km2 to about 15,000 km2, and the water level rises from 
1.4 m to 10.3 m above sea level (ibid.). The Tonle Sap Lake gets around 57 percent of its water from the 
Mekong (ibid.).
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earlier and end later. This also increases the maximum and annual average water levels (Västilä 
2009). This brings an abundance of water for farming and fisheries but is very harmful to 
the Tonle Sap’s ecosystem since it alters and degrades the lake’s productivity and floodplain 
vegetation (Kummu & Sarkkula 2008).5 Besides flood and drought, changed conditions lead to 
greater infestations of, for instance, rats and brown hoppers. 

Table 2. Estimated Impacts of Climate Change and Development Activities on Selected 
Hydrological Indicators in the Tonle Sap Area

Hydrological Variable Impact: development Impact: climate Certainty of climate impact
Average water level (Feb-
Jul)

↑ ↑ Very likely increases

Average water level (Aug-
Jan)

↓ ↑ Likely increases

Annual cumulative flooded 
area

↓ ↑ Very likely increases

Maximum water level ↓ ↑ Likely increases
Maximum flooded area ↓ ↑ Likely increases
Flood start date → ← Very likely occurs earlier
Flood peak date - → / ← Occurs possibly later in 

average years and earlier in 
driest years

Flood end date ← → Likely occurs later
Flood duration ↓ ↑ Likely increases
IMPACT TIMESCALE Short-medium

(~5  30 years)
Medium-long

(~20  100 years)
Source: Adopted from Keskinen et al. (2010)

Flood pulse adaptation measures have become a regular annual practice (food preparation and 
the creation of other sources of income such as wage labour and fishing). People have changed 
their cropping calendar due to the intensity of floods and climate variability. Previously, they 
grew rice from April to December and May to November (long term variety). Under current 
circumstances, varieties that are able to cope with floods and droughts, and that are demanded by 
the market, have been selected. Short-term rice varieties are chosen and grown at the beginning 
of the rainy season and close to its end (receding rice). Fishing remains the main livelihood 
activity for those living near the lake who do not grow crops during the dry season. 

Local people apply various measures to cope with drought. Two major examples were 
observed during the study: water management and migration. In Pursat, people dig individual 
or community ponds to store water at the end of the rainy season because of the change to 
less rainfall and a drier dry season. They also build their own field bunds for storing water 
and efficient in situ water management. Land levelling is another measure that enables them 
to better manage water in the fields. These measures are the result of farmers’ information 
exchange and learning by doing. Local communities have also sought help from the provincial 
Department of Water Resources and Meteorology (PDOWRAM) to share water from upstream. 
In Kompong Thom, people depend on the irrigation available in their area and on assistance 

5 The reported impacts of climate change in the dry season differ among the studies. SEA START RC (2009), 
Nijssen et al. (2001), Hoanh et al. (2004) and Eastham et al. (2008) reveal that precipitation in the dry season 
is decreased while Keskinen et al. (2010) and Västilä et al. (2010) state that the dry season water level is 
increased.
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from PDOWRAM. Migration is one of the main choices for those who cannot find alternative 
local livelihoods during the dry season. Non-farm jobs are another solution to help farmers 
who have suffered from flood, drought or other crises.

The provincial committee for disaster management (PCDM) has the coordinating role in disaster 
preparedness and response; all relevant provincial departments—PDOWRAM, environment, 
agriculture and health—take part. Safe places and food aid have been prepared for unexpected 
disasters. For instance, PDOWRAM finds water sources, prepares pumps and constructs or 
rehabilitates water reservoirs and canals during droughts. The PDA has responsibility for 
research and development, and for the provision of extension services, agricultural technology 
and drought- and flood-tolerant crops. Short-term rice, ponds, vegetable bags, fertilisers, systems 
of rice intensification (SRI) and multi-purpose farming (MPF) are provided and recommended 
to farmers by the PDA. In collaboration with both provincial and local institutions, NGOs and 
development partners have also assisted farmers in coping with climate change. They have 
mainstreamed climate change and disaster response strategies into their planning and trained 
farmers via farmer field schools, and have created farmer associations to ensure information 
exchange among farmers and their communities. Farmers report that MPF is the most effective 
way to support them and to boost economic, environmental and sustainable agriculture in the 
face of climate change. 

Table 3. Impacts and Adaptation Strategies of Tonle Sap Plain
Changes Impacts Adaptation 

Strategies 
Institutions Remarks 

Increased 
temperature

Hotter weather Local communities 
just feel the hotter 
weather without any 
noticeable impact 
on cropping

Changes in rainfall 
pattern

Late rainfall Shifting cropping 
strategies
Short-term varieties

Local innovation
Market 
NGOs and PDA
PDOWRAM
Commune councils

Increased floods and 
droughts

Intensive floods
Longer mini dry 
season in the rainy 
season

Composting and 
mulching
Community ponds
Earth bunds
Seasonal migration
Fishing 
Safe location, safe 
water, health care 
and sanitation 
provision

Local innovation
Market driven
NGOs and PDA
PDOWRAM
Commune councils
Community 
information sharing

Increased incidence 
in pests and 
diseases

Rats

Brown hoppers

Pesticides
Net fencing

Local innovation
NGOs and PDA
Commune councils
Community 
information sharing
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7.1.2. Mekong Plain

The Mekong plain has encountered the same climate change risks as the Tonle Sap plain: 
floods, droughts, irregular rainfall and pest infestations. Both river and flash floods frequently 
occur in the area. The Mekong flood always affects the area in October and brings nutrition 
to the soil. The local community is always well prepared before and after the annual flood. 
However, if the flood’s arrival, duration and location are not well predicted, people are unable 
to prepare, and the result can be extreme damage to houses, crops, infrastructure and other 
livelihood assets. Another concern of floods is water quality. Since there are many upstream 
developments ongoing in the Mekong, water flow that used to bring nutrition to fertilise the 
soil is changing. As one of the key informants stressed:

“… since 2000, flooding has not brought a lot of humus nutrition like before. Water 
seems to be more transparent and not as nutritious as before …” (Prey Veng, 2013)

This is consistent with the study of Kummu et al. (2010) in Grumbine et al. (2012) on sediment 
trapping by existing and planned mainstream Mekong dams. Not only dams in the upper 
Mekong would obstruct the sediment, but also proposed dams on the lower Mekong. 

Figure 5. Distribution of Average Annual Rainfall (1981-2004)

Source: UNEP 2010

Floods, droughts and rainfall are predicted to change in duration, frequency and severity 
(MRC 2009). For rural people in the Mekong plain, floods, higher temperatures, droughts 
and mini-dry seasons in the rainy season and the changes in rainfall pattern pose risks to their 
living and farming activities. A mini-dry season, which normally occurs between the middle 
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of July and August and lasts for two to three weeks, can destroy rice crops, particularly where 
irrigation structures and soil water conservation techniques are limited. Local communities 
and provincial departments share the concern over the irregularity of floods and rainfall, which 
prevents farmers from making precise plans for cropping. Rainfall patterns have changed to 
late and early rainfall in the rainy season in various locations.

The coping mechanisms created by farmers in this zone seem to be better adapted to climate 
change, particularly in areas that receive annual river floods. However, it is still a big concern 
in locations where big floods are not common. To cope with this, farmers grow rice just before 
the flood comes and at the end of the rainy season (receding rice). This response is driven 
by the market, which prefers short-term rice varieties, and also draws on experiences and 
information transmitted from farmer to farmer, and dissemination of recommendations by the 
PDA and NGOs. In drought, farmers in Prey Veng have two water sources: drilled wells and 
irrigation. According to the Commune Database (NCDD 2013), Prey Veng province has the 
largest number of drilled wells for agriculture in Cambodia. Farmers who double-crop depend 
not only on rainfall but also on their individual drilled wells. However, people report that a 
dropping groundwater table is a concern; from year to year, they have to increase the depth 
of the well. In Ansaong commune, 10 years ago farmers drilled to a depth of 75 metres to 
reach the water table, but now they need to use a deep-set pump to get water from the well, 
and some farmers are having to drill wells deeper. Farmers in Takeo depend on irrigation. For 
those whose cultivated land has access to irrigation, a small dry spell does not matter in the 
wet season. Farmers in the areas visited are innovative, learning new cropping techniques with 
support from the PDA and development partners. Communities have also adopted SRI and 
MPF to maximise yield as well as to conserve the ecosystem. SRI with a selection of strong 
seed and green manure application has helped farmers to use less water and allowed the soil 
to store more moisture. MPF has helped farmers to diversify and increase their production and 
incomes. In common with people in the Tonle Sap zone, people in this zone also migrate to 
earn money, especially during cropping and harvesting time. A farmer in So Hang community 
stressed:

“… we do not want to migrate to other places. But, as long as we do not have our own 
savings, we have no other choice. But when we earn some money, we come back home 
and continue our cultivation.” (Takeo, 2013).

Rats and brown hoppers are considered to be particularly troublesome. People deal with them 
mostly with pesticides. In addition, the rats are eliminated when floodwater remains long 
enough in the fields. 
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Table 4. Impacts and Adaptation Strategies of the Mekong Plain
Changes Impacts Adaptation 

Strategies
Institutions Remarks

Increased 
temperature

Hotter weather Local communities 
just feel the hotter 
weather without 
noticing any impact 
on cropping

Changes in rainfall Late and early 
rainfall

Shifting cropping 
strategies
Use of short-term 
varieties of rice

Local innovation
Market 
NGOs and PDA
PDOWRAM
Commune councils
Community 
information sharing

Increased floods and 
droughts

Intensive floods
Longer mini-dry 
season in the rainy 
season
Irregular flood 

SRI and MPF
Community ponds
Earth bunds
Seasonal migration
Drilled wells
Safe location, safe 
water, health care 
and sanitation 
provision

Local innovation
Market 
NGOs and PDA
PDOWRAM
Commune councils
Community 
information sharing

Increased pest 
infestation

Rats
Brown hoppers

Pesticides Local innovation
Market driven
NGOs and PDA
Community 
information sharing

7.1.3. Mountains/Plateau

Due to the topography, the main disasters afflicting this zone are droughts, windstorms, pest 
outbreaks and floods. With limited rainfall, one crop per season is undertaken. The local 
community has observed over the last 10 years that drought is lasting longer and damaging 
their crops. Drought usually lasts two weeks between July and August and is followed by 
outbreaks of pests—brown leaf hoppers and other insects. Rainfall has never been sufficient 
for the whole cropping period; if there is sufficient rainfall in the early rainy season, the end 
of the season always has insufficient water or vice versa. In this zone, with the exception of 
Kompong Speu, all areas experience annual flood.

To cope with drought, local farmers dig their own wells. They also depend on irrigation 
to maintain the crop during drought and even to grow dry season crops. To cope with pest 
outbreaks, farmers learn from their neighbours and other community members as well as from 
the PDA via agricultural extension services. Even so, the methods employed by these sources 
are not always effective. 

The PDA has disseminated information about some agricultural technologies to help farmers to 
cope with both climate change and variability. They include SRI, composting, home gardening 
and cash crops. As in the other zones, PDOWRAM is involved in rescuing crops during the 
drought by pumping water and restoring canals.



21

7. Findings

Table 5. Impacts and Adaptation Strategies of the Mountain and Plateau Zone
Changes Impacts Adaptation 

Strategies
Institutions Remarks

Increased 
temperatures

Hotter weather Local communities 
just feel the hotter 
weather without 
noticing any 
impacts on cropping

Changes in rainfall 
pattern

Irregular rainfall Use of drought-
resilient rice 
varieties
Migration
Drilled wells 

Local innovation
Market NGOs and 
PDA
PDOWRAM
Commune councils

Increased floods and 
droughts

Longer mini- dry 
season in the rainy 
season

Use of drought-
resilient rice 
varieties
Seasonal migration
Drilled wells
Safe location, safe 
water, health care 
and sanitation 
provision

Local innovation
Market 
NGOs and PDA
PDOWRAM
Commune councils
Community 
information sharing

Increased incidence 
of pests 

Insects and brown 
hoppers
Rice diseases

Pesticides NGOs and PDA
Community 
information sharing

NGOs and development partners provide the same assistance of agricultural technology as they 
do in the other zones.

7.1.4. Coastal Zone

In the coastal zone, sea level rise, salt water intrusion, high temperatures, irregular rainfall, flash 
floods, droughts and storms are the major impacts of climate change. According to some current 
studies, sea level rise has been a major concern although the communities visited during this 
study, and the concerned provincial department, are unable technically to monitor such change. 
However, other studies indicate that sea level rise can be observed through the intrusion of salt 
water into fresh water (MOE & UNDP 2011). November and December are the months when 
salt water intrusion increases due to the elevated sea level driven by storm surges. Salt water 
intrusion has affected agricultural production in coastal communities. All three communes in 
coastal provinces that were visited for this study share this concern. 

Although the main occupation of the people in Peam Krasaob commune is fishing, they still 
need fresh water to grow vegetables and trees in their homesteads. In Prey Nob the salt water 
protection dike enables people to cultivate wet season rice, although they still face problems 
of soil quality, which is affected by salt water. In Kampot province, the Prolay Spean Toch 
farmer water user community has received major benefits from the Cambodia Agricultural 
Value Chain’s (CAVAC) canal construction, allowing it to boost its agricultural productivity. 
However, these farmers are also encountering soil quality problems caused by salt water 
intrusion. Storms frequently occur in the coastal area, and the storm season usually starts in 
November. Storm surge inundates the coastline, damaging agricultural land and infrastructure. 
Local people have also observed an intensification of storm surges over the past 10 years. For 
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example, in Peam Krasaob, where people depend entirely on marine fishing, the intensification 
in both windstorms and high tides makes fishing, travelling, collecting other marine products 
and so on more difficult. By 2060, a sea level rise of up to 1 metre is expected, inundating some 
25,000 ha and damaging infrastructure and coastal fisheries (MOE & UNDP 2011). Sea level 
rise is also predicted to have a huge impact on both surface and ground fresh water, putting 
more pressure on alternative sources (DHI 2012a). The community in Prey Nob commune 
reported increasing temperatures and intense rainfall at the same time. The pattern of rainfall 
has also changed. In some areas, flood is not a major concern because dams or dikes are in place 
to protect crops and drain water from fields. Flash floods occur between June and July. A mini-
dry season during the rainy season is also not a problem because the area is low lying, so soil 
moisture retention is high. Flash floods are also seen as a positive phenomenon because they 
bring down nutrition from the plateau area. The local community, however, expressed concern 
about the land use changes caused by agro-industry and hydro dams and the consequently 
reduced nutrition from upstream.

According to the PDA of Preah Sihanouk, there is technology to reduce salt water intrusion, 
but it is too expensive for farmers. In coping with salt water intrusion to freshwater sources, 
the PDA claimed that there were eight possible reservoirs in Preah Sihanouk and urged the 
PDOWRAM to think about this possibility. This is not seen as a main concern for people in the 
community since this area offers diversified sources of income such as forest and fisheries, and 
agriculture is not seen as the major source. However, salt water intrusion is a major concern 
among other climate-related disasters in Prolay Spean Toch community, since there are no 
alternative sources of livelihood besides migration. The people of Peam Krasaob commune 
have created an alternative livelihood by increasing eco-tourism activities and thus lowered 
their dependency on fishing. They also suggested that the relevant provincial departments 
build a dike along the coast to halt the intrusion and to protect agricultural production and 
mangroves. Farmers in Prolay Spean Toch community revealed another option: building a 
dike to prevent salt water intrusion and constructing more canals to ensure water allocation 
for farming. For the poor, the way to cope with all the above disasters is to migrate either 
seasonally or permanently, and this happens in all three provinces visited. 

Dissemination of information about rainfall, floods and storms is the main help for people to 
prepare themselves. National TV and radio stations share such information but it is not yet 
enough because of the inaccuracy of the information and the limited means of local people to 
access it (e.g. the lack of electricity). However, people use their social networks to get this kind 
of information. In Koh Kong, people living near the border rely on information broadcast from 
Thailand, which is reported to be more accurate specifically for fishers. 

The adaptation measures are both autonomous and planned. Autonomous measures are adopted 
by local people, while planned ones are assisted by local government and NGOs. Autonomous 
adaptation measures include changing cropping strategies, such as shifting planting dates and 
using resilient crops, cropping diversification-MPF and diversification of income sources 
through off-farm jobs and migration. Planned adaptation strategies consist of the provision of 
seeds and agricultural technology, irrigation canals and dams, water pumps and gasoline, initial 
savings provided by NGOs and financial inputs for starting livelihoods diversification.
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Table 6. Impacts and Adaptation Strategies of the Coastal Zone
Changes Impacts Adaptation 

Strategies
Institutions Remarks

Sea level rise Land inundation None It cannot be 
observed, and there 
is no local scientific 
data to prove it.

Salt water intrusion Land inundation
Damage to soil 
quality
Damage to water 
quality

Building effective 
dike (suggested)
Soil cleansing 
(suggested)
Fresh water 
reservoir 
(suggested)
Digging canal to 
divert salt water 
(suggested)

Local innovation
NGOs and 
development 
partners
PDA
PDOWRAM
Commune councils
Community 

Increased 
temperature

Hotter weather Local communities 
just feel the hotter 
weather with little 
note of its impact on 
cropping

Changes in rainfall 
pattern

Irregular rainfall Information sharing Social networks
TV and radio
Neighbouring TV 
and radio

Increased floods Obstacles to fishing
Land inundation 
Salt water intrusion

Seasonal and 
permanent 
migration
Information sharing
Safe location 
construction and 
identification
Safe water, health 
care and sanitation 
provision

Local innovation
Market 
NGOs and PDA
PDOWRAM
Commune councils
Community 
information sharing
Neighbouring TV 
and radio

Storms Obstacles to fishing
Damage to 
settlements and the 
shoreline

Information sharing
Create measures 
to protect people’s 
settlements and the 
shoreline

Social networks
TV and radio
Neighbouring TV 
and radio

7.2. Observed Rural Adaptive Capacity and Measures under the LAC Framework

7.2.1. Livelihood Assets (N, P, H, F & S)6

Livelihood assets play an important role in determining local adaptive capacity. 

Land ownership is important for those whose main source of income is farming. Up to 25 
percent of households in the four zones do not own any land (Sophal 2008, cited in MOE & 
UNDP 2011). Among the four zones, the Tonle Sap area has the most landholding for living 
and farming. People received land from the state in 1989. The size of the land depended on 

6 N-natural, P-physical, H-human, F-financial and S-social assets
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the number of working members, so the bigger the family, the more land they were given. 
People could also get land via inheritance from their families. The government has created a 
countrywide programme to provide certificates of land ownership. Each household has more 
than one parcel of agricultural land. The Cambodia Socio-Economic Survey 2009 reported 
that the average number of parcels owned by households was 1.6. Table 6 shows that about 45 
percent of landholders own less than one hectare of agricultural land. 

Rain-fed farming is commonly practised countrywide since irrigation coverage is not complete: 
only a small proportion of cultivated plots have access to supplementary irrigation water in the 
rainy season. Dry season agriculture depends largely on irrigation canals and dams, and access 
to those structures is limited. Farmer water user communities have been established to share 
water among their members equally regardless of size of land, gender or location of the plot. 
This institution has enabled farmers in some locations to access supplementary water in both 
rainy and dry seasons. However, people whose land is not flat or is located at the end of the 
canal find it hard to get sufficient water. One more critical issue is conflicts between upstream 
and downstream users, since catchment governance is not yet practised. 

Table 7. Landholdings (% of households)
Agro-ecological 

zone
Landless <0.5 ha 0.5-1. ha 1-3 ha >3 ha Total

Plains (Mekong) 24.8 26.3 21.6 20.0 7.2 100
Tonle Sap 19.2 17.3 20.5 29.7 13.3 100
Plateau 
(Mountainous)

11.1 20.6 27.4 31.3 9.5 100

Coastal 22.8 34.1 22.0 17.9 3.3 100
Total 21.1 23.4 22.1 24.4 9.1 100

Source: Sophal 2008, cited in MOE & UNDP 2011

Road networks, drainage systems, flood protection dams and dikes and irrigation facilities 
protect people.

Infrastructure that could help to protect people from climatic hazards is in poor condition and 
limited even for basic human needs (MOE 2013b). A study by the ADB (2002) showed that in 
rural areas road networks were tertiary types, while in urban areas roads were high quality. In 
Kompong Thom after the Ketsana storm in 2011, flood protection dams were built to protect 
particularly Stung Saen city. However, there is not enough infrastructure development in the 
provinces visited. Furthermore, the existing infrastructure is not operated effectively. Prey Nob 
polder in Preah Sihanouk is now below sea level (DHI 2012b). In Peam Krasaob commune 
in Koh Kong, the dike is not able to prevent salt water intrusion and floods into either surface 
water or groundwater (DHI 2012a; interview  2014). In Kampot, where CAVAC has constructed 
canals and drainage systems, the community still reports problems with low soil quality due 
to salt water intrusion (interview, 2014).Irrigation and flood protection dams and road systems 
are insufficient to be used by everyone. Existing irrigation systems are reported to malfunction 
due to poor operation and maintenance and damage (CEDAC 2009). 

People can access personal savings, local or community savings groups, microfinance 
institutions and banks. 

People with medium or high incomes have their own savings to help them in times of crisis. 
The poor need access to other means. Group savings, which are mostly practised by women’s 



25

7. Findings

groups, are seen as an important resource to help the poor to respond to change and crises 
without needing to rely on other sources. However, the group has limited capability of making 
loans and facilitating cash withdrawals. Microfinance institutions and banks can lend, and 
people can obtain money by selling their property or cattle. This strategy is fast and reliable 
since people do not need assistance from others. Some people can earn from small businesses 
in the village or cash cropping in upland areas. In the rainy season, the rural poor can earn 
from wage labour transplanting, weeding or harvesting, and in the dry season planting and 
harvesting cash crops. They can also migrate either seasonally or annually, to take employment 
as factory or construction workers or in other jobs in other provinces, Phnom Penh or other 
countries, legally or illegally. 

In acquiring capital, farmers have access to many financial services. Both formal and informal 
financial institutions—including savings groups, microfinance institutions and banks such as 
ACLEDA and PRASAC—operate in local areas providing loans to farmers. Savings groups, 
which exist in all the communes visited, have limited numbers of members and consequently 
their loans are limited. Both microfinance organisations and banks require land titles as collateral 
for credit. They provide larger loans to farmers than do savings groups. Land titling is a big issue 
for the poor. People can access local moneylenders in arrangements that specify repayment at 
the end of the harvesting period or another time. A money-rice or agricultural inputs/money-
rice form of lending is operated by local businesses that give fertilisers, seeds and pesticides 
to farmers and ask for a return in either cash or crops, usually after the harvest. Moneylenders 
set quite high interest rates, which means that some farmers are unable to access these loans. 
Another source of finance is relatives and neighbours, who impose lower or no interest: the 
time frame for return of the capital is also negotiable. Among all these financial routes, local 
moneylenders set the highest rates of interest, but the service is fast and convenient. In times 
of crisis such as flood, drought, pest outbreaks, low yields and personal disaster, informal 
financial services seem to provide space and a more understanding environment for negotiation 
on the return of capital than do the formal ones.  

Savings groups are seen as social networks in which people collectively save and give loans 
to members of their community. FWUCs are another resource to which people turn when they 
have a water problem—either too much water or a shortage—while they go to the commune 
when they face problems such as conflicts or natural disasters. Agricultural extension services 
are available in each commune visited; however, the services are not stable since there are 
not enough human resources or funds. These services are provided not only by provincial 
departments of agriculture, forestry and fisheries but also in various projects undertaken by 
development partners such as the Food and Agriculture Organization, International Fund for 
Agricultural Development, Partnership for Development in Kampuchea, Centre d’Etude de 
Développement Agricole Cambodgien / Cambodian Center for Study and Development in 
Agriculture (CEDAC) and Live With Dignity. If farmers are supported by such projects, the 
service is active and effective. In addition, social capital, through which local people interact 
in their livelihood systems, is a form of cooperation embedded in Cambodian society. This will 
be presented in more detail below.

The groups that represent human capital involved with climate change and local agriculture and 
fisheries are commune councils, FWUCs, agricultural cooperatives, community protected areas, 
PDA, PDOWRAM, the Red Cross and PCDM. These institutions help people by providing 
disaster information, agricultural technology, irrigation water, aid before and after disasters. 
In addition, soft skills and knowledge are also available for local people via institutions such 
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as FWUCs, agricultural cooperatives, PDA, PDOWRAM and commune councils. These help 
people to improve the resilience of their agriculture in collaboration with development partners 
and NGOs. Since climate change has become a hot issue, many related projects from both 
government and development partners are progressing in dispersed parts of the four agro-
ecological zones. They are providing training on SRI and MPF, and are introducing resilient 
rice varieties to help people adapt to climate change by transforming negative impacts into an 
opportunity. 

As mentioned above, the five assets in DfID’s livelihoods framework are interrelated in helping 
farmers to cope with changes and hazards. However, financial capital is seen as the quickest and 
most effective in restoring the livelihood and agricultural system and in coping with changes. 
It also helps poor and medium income farmers to improve their agricultural productivity, 
enabling them to buy inputs and find alternative sources of livelihood. People from poor and 
medium income families, however, seem to have restricted access to these resources despite 
the ongoing interventions throughout the country. It was also reported during field visits that 
during natural and climate-related disasters, the poor, women, children and vulnerable groups 
are given insufficient attention not only by the local community but also by the provincial and 
national agencies, NGOs and development partners. 

7.2.2. Institutions and Entitlements

Institutions and entitlements in the LAC framework cover local rules, networks, interactions 
and institutional arrangements (Jones et al. 2010). Ostrom (2005) defined institutions as “the 
rules that govern belief systems, behaviour and organisational structure”. Woolcock (1998) and 
Narayan-Parker (1999) argued that the relations between local people of different institutions 
can be categorised as bonds, bridges and links. In addition, Woolcock pointed out that the 
norms and networks facilitating collective action for mutual benefit are recognised as social 
capital and are essential in enabling local people to sustain their livelihoods in the light of 
changes. The links in social capital are seen through the relationship between local people and 
provincial departments, NGOs and development partners. The relationship among people in 
the same community, network or group is defined as bonding social capital, while that among 
different communities, networks or groups is regarded as bridging social capital. 

Formal institutional arrangements with the state are made through provincial departments, 
which complement each other. In times of crisis, each department is responsible for a certain 
type of assistance: the PDA is in charge of seeds and fertiliser, PDWORAM of water supply, 
PCDM and PRC of food, shelter and clothes, and the provincial department of health of 
protection against vector-borne diseases, general human well-being, sanitation and hygiene. 
Commune councils facilitate and assist and bridge between local communities and provincial 
departments. This assistance is reactive and post-disaster, except for identifying safe spots and 
preparing for annual flooding. Another role of these institutions is disseminating information 
about and supporting adaptation strategies among local communities. The most active in this 
role are the PDA and PDOWRAM. The PDA is in charge of disseminating information about 
new cropping strategies, resilient seed varieties and cropping techniques. The PDOWRAM is 
in charge of promoting water storage for both wet and dry seasons (canal digging in the paddy 
fields). Commune councils, again, facilitate these activities. 

An informal horizontal relationship among local community members seems to enhance 
local adaptive capacity. This relationship allows people to cooperate and help each other. For 
example, in Takeo, Kompong Thom and Pursat, people share land to build canals or dig ponds 
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to store water. Reciprocal labour arrangements still exist in some areas, although these have 
been transformed into a cash-based system and people are hired rather than exchanging help 
in cropping, specifically rice transplanting and harvesting. However, people have ceased to 
cooperate so positively in reciprocal labour arrangements and water sharing between upstream 
and downstream users. Water sharing is a very complicated issue that triggers conflicts and 
requires proper resolution and coordination.

Local community networks including FWUCs, agricultural cooperatives and savings groups 
also have their own internal financial arrangements to make capitals of each accessible. These 
arrangements are limited to the members of the group or community. Furthermore, attention to 
gender roles in these arrangements is still far from sufficient. 

Another emerging institutional arrangement is made by external supporters including NGOs 
and development partners. These institutions have been working with commune councils 
and provincial departments and have established institutional arrangements specifically for 
the beneficiaries of their projects. For example, the Project for Agricultural Development 
and Economic Empowerment (PADEE), CAVAC and CEDAC, in collaboration with PDA, 
PDOWRAM and local authorities, have built local capacity to minimise the negative aspects 
of climate change and to adapt appropriately. 

Institutional arrangements also allow participation in decision making on how to adapt to 
climate change and to mainstream adaptation into local planning. The trend to involve local 
people from the very beginning of the project is speeding up, and this participatory approach has 
proved very effective in sustaining projects and enhancing their results. However, participation 
is still limited because mechanisms of interactive discussion are not yet in full use. Social 
norms and beliefs compel local people to perceive themselves as inferior to government and 
local officials, making them unable to present their views. Participation also differs between 
males and females. Observation during local discussions and interviews suggested that although 
considerable numbers of women join discussions on agricultural issues, they remain muted 
since they are just replacing their absent husbands in the discussion. 

The most important institutions that communities depend on during climate shocks are 
community members, community networks, commune councils, provincial departments and 
NGOs. Social capital and local institutions in rural Cambodia help the community to sustain 
livelihoods. However, these institutions still have limited human, technical and financial 
resource. Furthermore, due to insufficient social relationships, they are not yet strong and 
effective enough to build resilient communities. 

7.2.3. Knowledge and Information

Access to information about cropping technology, alternative livelihoods, markets, upcoming 
disasters, reciprocal labour arrangements and financial remuneration can be spread through both 
formal and informal institutions and social networking. These comprise local neighbourhoods, 
FWUCs, agricultural cooperatives, savings groups, commune councils, provincial departments 
and connections with relatives and the media. However, not all the relevant information reaches 
all the people concerned. The community in Kampot that was studied for this report has not 
yet updated agricultural technology, specifically the multi-purpose farming techniques. The 
discussion with farmers in Peam Krasaob of Koh Kong revealed that the dissemination of 
information about appropriate alternative sources of livelihood is still not in place for them. 
The extent to which information is accessed depends on the connections between people and 
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social institutions and networking, the nature of information, access to the media and the target 
groups. 

The climate-related information used to guide cropping strategies and calendars comprises 
traditional knowledge, early warning systems, TV and radio broadcasts and word of mouth. 
The current climatic and weather information is reported to be inaccurate. For example, farmers 
reported that in 2012 they were told that there would be intense rainfall, so that flash flooding 
could be expected; farmers were warned not to cultivate crops. But the reality turned out to be 
totally the opposite (interviews in Kompong Thom and Pursat, 2013). An additional point is that 
a complete climate-related weather information package is not yet available. Early warnings 
about floods, drought or storms reaches local people mostly from the top down and is not 
specific enough: it just identifies the province that is going to be hit without any information 
on specific locations. 

Local sharing of information about disasters, agricultural technology, labour arrangements and 
resources to help each other in cases of hardship is done through local networks or relationships 
(local communities or authorities, savings groups, volunteer groups). Based on the discussions 
and interviews with farmers, word of mouth spreads warnings about upcoming disasters more 
effectively than TV and radio or top-down methods. In the Svay Daun Kaev commune of 
Pursat, information about building bunds to store water for cultivation in the rainy season has 
been spread widely by community members. 

7.2.4. Fostering Innovation

Because climate variability has hit all the provinces visited for this project, the chance of 
adopting new practices is very high. To survive in a changeable climate, farmers have shifted 
the cropping calendar from single rainy season cultivation to double cropping with short-term 
rice varieties just before and after the arrival of floods or intense rainfall. This innovation exists 
in the two zones that receive a flood pulse from the Tonle Sap and Mekong. This shift protects 
crops from flood damage and supports household economies. The practice is conducted on 
an individual or trial basis by some farmers, and then starts to spread once neighbours see the 
results. Everyone is keen to adopt new technology and practices if these can improve their 
livelihoods. 

There are two scenarios in adopting innovations. One is that farmers embrace the change if 
they have enough resources—labour, time and inputs—and the innovation is simple. Another 
scenario is that they accept it if there is ongoing technical and financial support. Since climate 
change has put more pressure on livelihood systems, farmers have been pushed to work more 
on how to adapt to the change and not be affected by the adverse impacts. Another innovation 
is the selection of rice varieties, which is driven by the market. IR504 is an excellent example; 
it is not only the market that has made this variety popular among farmers but also its short 
growth period (three months). 

The institutions concerned have done their best to support local people in trying new rice 
varieties or exploiting new opportunities. For example, PDOWRAM is able to provide weather 
forecasts and climatic data for local farmers but final decisions about cultivation still rest with 
the farmers. If a trial fails, farmers themselves still bear the cost, and this can discourage 
innovation. But there are areas where projects focusing on agriculture and climate change are 
supporting farmers and encouraging them to conduct experiments. For example, in Prey Veng, 
where PADEE is undertaking a demonstration on SRI, farmers can acquire rice seedlings free 
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for trial in their fields. Agricultural extension is also available from this project to help farmers 
if they face challenges. 

Many measures have been taken to ensure that everyone has equal access to improved innovation 
and technology. Improved water access, sharing information and knowledge and ongoing 
extension services are among the measures. But because of the limited human, financial and 
technical resources, state and external support is mainly targeted at vulnerable groups or people 
living in the most climate-sensitive areas.

7.2.5. Promoting Forward-Looking, Flexible Governance; Decision Making; and Potential 
Interventions 

Climate change strategy, policies and plans, in particular the Cambodia Climate Change Strategic 
Plan involving many relevant ministry institutions, support local communities to cope with 
climate-related hazards. Furthermore, NGOs and development partners—including PADEE, 
Partnership for Development in Kampuchea, Joint Climate Change Initiative,  CEDAC, Live 
With Dignity, CAVAC, Wildlife Alliance, Worldwide Fund for Nature, Pact Cambodia, UNDP, 
United Nations Environment Programme, Food and Agriculture Organization, International 
Fund for Agricultural Development, World Bank, Asian Development Bank, European Union, 
Global Environment Fund—are also working on enhancing the adaptive capacity of local 
communities. Some of their climate-related activities are conducted in collaboration with 
communities, commune councils and provincial departments. That said, these institutions’ 
interaction and sharing of climate change information and knowledge with local communities 
is still insufficient due to limited resources and ways in which interaction and information 
transfer can take place. 

Commune disaster risk reduction measures were already in place before climate variability 
was taken into consideration. They were incorporated into commune development planning 
with supporting funds from either the Ministry of Planning or external assistance. A bottom-up 
approach has been implemented in the commune planning of all four zones. Each village chief 
collects information about local needs and priorities and then informs the commune councillors 
in village-commune meetings. The councillors and village chiefs work together in developing a 
plan to be sent to the district integration workshop, where priority projects are identified based 
on support from line departments, private institutions, NGOs and development partners. This 
is how a bottom-up approach works in developing the commune plan. However, although there 
are planned priorities to follow, ad hoc meetings and plan redesign are possible if unexpected 
events occur. The commune planning system has a flexible governance structure to respond 
to changes, but the outcome still depends on how much the system can afford to deal with 
farmers’ needs.
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8

DISCUSSION

8.1. Constraints and Challenges Caused by Climate Change 

The above preliminary findings suggest that Cambodian agriculture is affected by the impacts 
of climate change in four ways: an increase in temperature; changes in rainfall patterns; floods 
and droughts; and sea level rise. The impacts differ according to the geographical conditions 
of each area (weather, soil type and quality), the dependence on climate-sensitive resources, 
socio-economic conditions and infrastructure, internal and external support and government. 
Based on scores for vulnerability and adaptation assessment, the MOE has found that the Tonle 
Sap zone is the most vulnerable, followed by the delta (lower Mekong) and plateau zones, 
while the coastal zone is the least vulnerable (MOE 2013b).

Change in rainfall is predicted to affect the duration, intensity and dates of both rainfall and the 
dry season, in which rainfall will be delayed, last for a shorter time and be higher in intensity: 
the dry season will be longer and drier (see also MOE & UNDP 2011). Since the rainfall pattern 
is shifting, drier areas of the country might benefit from the increased precipitation in the rainy 
season (ibid.). The Tonle Sap and lower Mekong zones are likely to be the most vulnerable 
to floods, while at the same time the Tonle Sap, lower Mekong and plateau are vulnerable to 
drought (MOE 2006). 

Annual flooding of the Tonle Sap and Mekong brings nutrients for soil fertility (MOE 2013a). 
However, a concern has emerged about the capacity of the rivers to bring nutrients with the 
flood pulse since hydropower developments in both the main stream and tributaries are likely 
to reduce the nutrient load. And if flooding is very strong, this could destroy not only crops but 
also homes, infrastructure and even human life. Historically, there were devastating floods in 
Cambodia in 2000, 2001, 2002, 2011 and 2013 during which many lives, infrastructure, crops 
and homes were lost or damaged (ibid.). 

Scientific calculations have indicated that every 1oC increase in growing season minimum 
temperature would lead to a 10 percent reduction in average rice yield7 (see also IWMI 2010). 
The impacts of climate change are also expected to be different in wetter and drier zones of 
Cambodia (MOE & UNDP 2011). If rainy season precipitation increases, the mini-dry season 
will be minimised, and this would be beneficial for drier areas but harmful to wetter areas, with 
increased frequency of flooding (Eastham et al. 2008). 

In the mountainous region, communities have observed that if there is sufficient rainfall in the 
early rainy season, the end of the season always has insufficient water or vice versa. Farmers 
also noted that over the last 10 years the drought can last longer and damage their crops. 

To cope with the drought and mini-dry seasons in the rainy season, local community members in 
all agro-ecological zones dig their own wells or ponds. They also depend on irrigation systems 
and reservoirs to maintain their crops during drought and even to grow dry season crops. In the 
coastal area, a mini-dry season is not a major concern since the rainfall intensity is much higher 
than in the other three zones and soil moisture retention is high. 

7 Based on IWMI 2010, this would affect all four zones. 
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In coastal areas, climate change has an impact on marine resources and compels some 
communities to find alternative sources of livelihood and new adaptation strategies. Sea level 
rise, salt water intrusion and windstorms are the key impacts. Sea level rise has been a major 
concern for coastal communities since it would destroy settlements and tourist facilities, 
marine resources and mangrove forests. Windstorms can not only hamper fishermen but 
also cause erosion of the shoreline, damage beaches, diminish tourist facilities and hamper 
coastal settlements. Salt water intrusion has noticeably affected agricultural production. There 
are insufficient roads, flood protection and salt water intrusion prevention structures, canals, 
irrigation and water storage facilities to serve all the needs of the population in coastal areas, 
although ongoing support from relevant institutions is already in place.

Table 8. Damage to Agriculture from Both Floods and Droughts 
Flood Drought

Year Damage (ha) Year Damage (ha)
1984 400,000 1991 200,000
1995 150,000 1994 250,000
1996 450,000 1996 400,000
2000 400,000 1997 430,000
2001 200,000 2002 150,000
2002 100,000 2004 300,000
2011 267,000 2012 80,000
2013 221,476

Sources: Ty 2012, MAFF 2012 and HRF 2013

8.2. Adaptive Capacity and Strategy and Suggested Course of Action

The preliminary findings suggest that the existing adaptive capacity and strategy in the four 
agro-ecological zones ranged from low to medium (mainly for poor and medium-wealth 
families) to high for the better-off families. The poor frequently have insufficient support from 
local and national institutions. They are the most vulnerable to the changes and are directly and 
indirectly compelled to migrate to earn income. Medium-wealth families are better adapted to 
climate change impacts than the poor since most of them have diversified sources of income, 
more land and better access to financial resources. 

Adaptive capacity and strategy depend heavily on the five components mentioned under the 
LAC framework. Each of them is discussed in more detail below to identify how local adaptive 
capacity and strategy can be improved. 

8.2.1. Assets and Capital: Improving Equitable Access to Key Resources

Although credit schemes are operated throughout the country, access to these schemes is not 
yet enough to support the poor. Local credit schemes, influenced by international experience 
and assisted by NGOs, help the poor to have their own savings and loans (IFAD 2014). Savings 
groups help people to save and also provide loans. Although they do not handle large sums, their 
contribution to financial management is significant. Even so, some enabling factors, including 
training, equal and full access, flexible collateral and reimbursement, and participation in design 
and management, have to be in place to make sure these rural credit schemes are effective for 
the poor; training for the members and leaders of such schemes is vital (ibid.). 
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Generally, female members are the largest membership component of savings groups. NGOs 
and development partners have actively supported and sustained these activities (Pickens 2004). 
However, a review of savings groups reveals that the enabling factors to make these a reliable 
resource for coping with unexpected natural disasters or improving livelihoods are not in place. 
Savings groups are not as flexible in deposits and reimbursement as they would be ideally. To 
enable the poor to participate, it is suggested that deposits and reimbursements be made either 
in cash or in kind. Trust-building is also important in sustaining such groups. 

To enable everyone to enjoy equitable access to the four other key assets and capitals in the 
LAC framework, assistance is desperately needed. Water is highly important in helping local 
communities to improve agricultural products, particularly rice. Access to productive land, 
in which water is an important element, is achieved through both vertical and horizontal 
institutional lines. Water provision via irrigation is a priority in the government’s agenda. Private 
sector representatives, development partners, NGOs and local authorities— horizontal lines—
are also important in expanding and ensuring equitable access. Building and rehabilitating 
irrigation infrastructure, establishing FWUCs and support for operation and maintenance and 
institutional arrangements, as well as capacity building for improving cropping systems and 
water sharing, should be continuously undertaken. 

8.2.2. Institutional Arrangements: Building Climate Resilience through Existing  
Social Capital

Three types of local relationships (bonds, bridges and links) that are important to build adaptive 
capacity are identified. Bonding social capital is the strongest of the three since it relates to 
kinship and neighbourhood relationships (Pellini 2007; Ang et al. 2007). The formation of 
bridging networks across communities opens opportunities for improving livelihoods and 
mobility (Ang et al. 2007). This reflects the way that local people share information about 
agriculture and climate within their community or with other communities so that prevention 
or remedial actions can be prepared. Other important measures to improve farmers’ networks, 
awareness and experience include exchange visits from one community to another or one 
province to another. These are generally supported or organised by government institutions, 
NGOs and provincial departments. 

Local institutions are the most effective in enhancing adaptation strategies and capacities due 
to their long experience in dealing with climate-related disasters. They can also organise the 
incentive structures such as market for household and community adaptation responses and 
mediate external interventions (Agrawal & Perrin 2009). It should be noted that access to 
local institutions is still limited since they are restricted by unfavourable conditions, such as 
insufficient human, financial and physical resources and social factors.

Due to interventions from government, line agencies, NGOs and development partners, more 
networks to help people cope with changes have been built (MOE 2013b). However, the 
sustainability and effectiveness of these arrangements is still questionable. Clear roles and 
responsibilities for each relevant national and provincial institution and the provision of sufficient 
resources for them (in particular government agencies) to support rural livelihoods are required. 
For example, challenges are still observed in the scaling down of roles and responsibilities from 
national to sub-national level, although the decentralisation and deconcentration reforms and 
fiscal devolution have been implemented. These challenges include limited budgets, limited 
participation, restricted representation of and lack of accountability to marginal groups and 
uncertainty over the stakeholders’ mandate on natural resource planning and management (MOE 
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& UNDP 2011). Local institutions and authorities should use their roles and responsibilities 
accountably to promote collective action and to build networks to improve local adaptive 
capacity. 

Collective action should be encouraged to support adaptation strategies and to ensure that 
people are not left vulnerable. Adger (2003) suggests that collective action can be built through 
networks and the flow of information. Furthermore, community word of mouth as a means of 
transmitting information and building networks should be encouraged; this can help not only 
to share information on climate-related disasters and related agricultural techniques but also 
to build collective action to improve institutional arrangements. Collective action can also be 
undertaken through local climate change-related projects. For example, the climate-related 
projects conducted by Cambodia Climate Change Alliance, Joint Climate Change Initiative, 
PADEE, CAVAC, USAID’s HARVEST programme and CEDAC, in collaboration with PDA, 
PDOWRAM, PCDM and local authorities, have built local capacity and collective action. These 
include forums, workshops, farmer field schools and exchange field visits and the creation of 
farmer associations, through which lessons can be disseminated and experiences exchanged. 

8.2.3. Sharing Knowledge and Scientific Information for Climate Change Adaptation

The only obstacle here is the accessibility to the information in terms of type, coverage and 
sharing channels. Knowledge and information are provided by the media and formal training 
but are also embedded in local social interaction. Local horizontal relationships have allowed 
access and sharing. New knowledge and information should be provided in a form that fits with 
communities’ existing knowledge, will earn social acceptance and is sufficient as a base for their 
decision making on cropping strategies. But how can information that fits with local communities’ 
needs be provided? The answer lies in effective dissemination of a combination of indigenous 
and scientific or technical knowledge. This can be achieved by linking communities to technical 
experts within local government and NGOs as facilitators. Accurate and specific information 
about the distribution of rainfall and its intensity in time and place, due to the high variability of 
local weather, is vitally important for decision making (see also MOE & UNDP 2011). 

8.2.4. Innovations: Collectively Developing Measures to Respond to Climate Change

The challenges in fostering innovation to cope with climate change revolve around institutions 
taking or sharing responsibility for unexpected results from their services and market 
interventions. For example, compensation or incentives should be provided for farmers whose 
crops fail after they have applied new cropping methods provided by institutions or NGOs. To 
motivate farmers to be innovative, a crop insurance scheme has been suggested internationally 
and locally (MOE & UNDP 2011). Insurance would need to be based on a public-private 
partnership involving government, farmers and private institutions (Herbold 2010). Also, some 
projects in some rural areas are supportive in that they provide technical advice and inputs 
although they do not take responsibility for any losses. In relation to market intervention, 
CEDAC has been doing a crucial job in encouraging farmers to grow organic crops by buying 
those products. This sets a good example.

Collective action can be an effective solution to individuals’ limited capacity in applying 
innovation. For local communities collectively to develop measures or adopt new products 
or processes, they have to be informed of the impacts of the changes as well as given 
support, advice and guidance. Once people are knowledgeable about what is going on in their 
communities and about assistance at hand, they become more confident about the future, and 
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positive development is possible. Indeed, the word “collective” is another major theme in this 
discussion. Many observers have been working on how collective action helps a community’s 
capacity to adapt. This social capital does exist in Cambodian culture, and although now there 
seems to be a change to a more market-driven mode or individualism, it is still alive. Once 
people see the benefits of such initiatives and innovations, both commitment and willingness 
emerge, allowing more room for cooperative activities. A good example of this is the digging 
of a community pool in Pursat, where farmers who wanted to share water from the pond also 
had to share part of their land. Before this innovation, local people had experienced a rainfall 
change and water shortage and were experiencing an emerging crisis.   

Again, a participatory approach is needed. People have to talk to each other and find out what 
the major climate changes or natural hazards are in their communities and what measures 
should be developed to minimise or adapt to such changes. To build systematically and improve 
adaptive capacity, they should first together identify the impacts and then the existing resources. 
Planning involving representatives from each institution is effective in identifying the needs, 
roles and responsibilities and possible solutions for all of them. Since they all operate at the 
community level, the interaction is good enough to develop suitable plans as long as sufficient 
financial, physical and technical resources are accessible. 

8.2.5. Decision Making: Enhancing Participation in Decision Making on Climate Change 
Adaptation

Interactive climate change adaptation decision-making involving local men and women 
should be developed through the decentralisation and deconcentration (D&D) process. D&D 
requires a participatory approach and process. The current bottom-up approach in village and 
commune planning is seen by stakeholders as an effective means to bring local voices upward. 
Meetings between villagers and their local government are an excellent example of how D&D 
works in rural areas, although there are emerging issues regarding participation, capacity and 
limited commune funds (MOE & UNDP 2011; Plummer & Tritt 2011). However, the issue of 
climate change has only recently entered the D&D debate (MOE & UNDP 2011), and specific 
procedures for discussing the topic locally are reported to be limited. Existing debates and 
meetings are for brainstorming local needs and priorities to develop local planning, including 
the comprehensive five-year development plan and annual commune investment plan (MOI 
2013). Additional meetings should occur regularly so that local government can update the plan 
to meet critical situations or respond to natural disasters in good time. In addition to the state-
related formal meetings, NGOs and development partners generally have various meetings with 
their project beneficiaries. Some of these activities directly contribute to commune investment 
plans, commune development plans, commune climate change adaptation plans and commune 
disaster risk reduction plans. Participation of rural men and women in these kinds of meetings 
is of crucial importance.

In women’s participation, important is not just the number of women attending meetings, but 
also how women can contribute to the proceedings. This requires a focus on social norms 
and arrangements. Social arrangements are vitally important in enhancing local participation 
and gender balance, and in promoting the productive and community-oriented role of women. 
Although the trend of having both sexes attend meetings is better than before and female 
participation has increased, a participatory atmosphere is still limited, and women are still 
somewhat inhibited in expressing their ideas. This has meant that the participatory approach 
has not achieved the expected level of interaction and involvement of local people.
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CONCLUSION

Climate change, whether current or projected, anthropogenic or natural, has major implications 
for livelihoods and ecosystems. Actions to minimise the impacts must be undertaken 
systematically and strengthened at all levels and in all agro-ecological zones. However, the 
limited accurate information about climate and weather, the lack of appropriate climate-smart 
agriculture and technology for cropping and mitigating pest infestation and disease and lack 
of infrastructure for transportation, flood protection and drought management hinder people in 
coping with major changes. Traditional cropping strategies, low access to financial resources 
for fast recovery, low access to markets, high input costs and lack of effective support remain 
key challenges to local climate change adaptation capacity in each zone. In addition, geography 
and landscape, weather, soil type and soil quality and dependence on climate-sensitive resources 
increase the vulnerability of people’s livelihoods in each of the zones and also determine local 
adaptive capacity.  

In particular, rural adaptive capacity, especially of the poor and marginalised groups in the four 
zones, is moderately low since they depend mainly on climate-sensitive resources and do not 
have diversified livelihood sources. Their access to financial, human, infrastructure, social and 
economic assets to help them to cope with climate hazards is notably deficient. In some areas, 
such assets are accessible, but only to some extent for the poor and marginalised. This compels 
them to find off-farm jobs and to migrate to towns or neighbouring countries, and reduces their 
will to improve their own farming. 

Under the LAC framework, livelihood assets and the other four closely interrelated and 
interdependent components are key to ensuring the effective evolution of rural adaptive capacity. 
Those involved have to work cooperatively to enhance the adaptive capacity of local people by 
providing them with better access to the assets that have been discussed in this report: accurate 
weather and climate information and knowledge about adaptation strategies; local innovation 
and sharing; and flexible decision making. Furthermore, rural people and communities in each 
zone should collectively work on climate change adaptation strategies and planning, as well 
as on innovation, and they should strengthen the existing strategies and measures to cope. At 
the same time, the impacts of climate change and local adaptive capacity should be further 
examined at sub-national and community level to build resilience.

The recommendations derived from this study are presented in the Executive Summary.
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