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Abstract
Thailand is expected to experience major impacts to their water resources and agricultural sectors
due to climate change. Thus, agricultural water management is incredibly important to smallholder
resilience. Thailand’s smallholders already experience weather shocks, and are learning to adapt
accordingly. From observations of rice production during the climate extremes of the past several
years, it is possible to identify adaptive innovations to longer‐term climate changes: in Yasothon
Province smallholders have increased the varieties of rice grown to include both drought and flood
tolerant varieties, selected seed to adapt varieties to current conditions, increased the number and
variety of crops grown, and found better water management practices. It is also known that social
networks play a key role in innovation diffusion in agricultural communities. Yet, within Thailand,
there is a dearth of research into agricultural innovation diffusion in water resource management.
To study the influence and character of social networks and innovative individuals within the
context of water resources management for climate adaptation, we conducted a comparative
analysis of two villages in Yasothon Province in Northeast Thailand. One village had participated in
an Oxfam/Earth Net Foundation pilot project intended to assist farmers in financing and sharing
their innovations to establish water management systems for adapting to climate risks. The other
village had autonomous innovations that they shared through creating their own local training
centers. Through researching the individual characteristics of innovators, the network
characteristics of the two village networks, and the institutional framework within which these
actions are occurring, we developed key insights into how adaptation strategies could become more
widespread that can be utilized by adaptation planners and practitioners’ in Thailand.
To study the process by which community‐based adaptive strategies are being or could be scaled
up nationally, we interviewed several institutions that intervene at different levels of policy‐
making. In Thailand, most policy on adaptation exists in the form of individual projects, or vague
national policies with limited capacity for implementation. There is a persistent disconnect
between national and local adaptation efforts; in essence, they are parallel efforts. Community‐
based adaptation is already happening, both through autonomous coping strategies as well as
explicit donor‐driven adaptation efforts like Oxfam’s pilot.
It is clear that innovative farmers can provide locally‐appropriate adaptation responses to climate
change. Innovators are significantly different from non‐innovators in both intervention and non‐
intervention networks. Innovators tend to be better off, but have less access to irrigation implying
that innovators have the resources to innovate and also the motivation to innovate. Innovators were
also all men while failures were all women. This indicates that future interventions should tailor
their approach to including women and providing extra support for successful adoption. This is
consistent with ongoing need to emphasize the role of women in community‐level climate change
adaptation. Innovators also act as innovation hubs and gatekeepers within their networks,
positioning them to contribute to the dissemination of successful adaptation strategies.
It is also clear that having some form of formal support is helpful for spreading innovations. When
comparing the two networks, respondents appear to be bound in a more closely connected network
across intervention villages than in non‐intervention villages, and had more active adopters. While
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this may be due to bias in the data collection, it also seems consistent with the work of ENF to make
connections between intervention villages. For villages that have not had an intervention,
connection to local groups is very important for innovators. These factors indicate that an
intervention such as the ENF’s climate adaptation intervention can be successful in strengthening
innovator‐adopter links and the capacity of adopters. However, it is necessary that the intervention
take particular care to build on top of existing networks instead of replacing them.
In order to create an enabling environment for adaptation in Thailand, three main issues should be
addressed. First, there is a critical need to connect the national and local parallel adaptation efforts.
Thai farmers have inherent resilience and adaptive capacity. But, they need technical and financial
support. Community‐based adaptation benefits from outside support, as mentioned in the previous
paragraph. And, national adaptation efforts would benefit from local knowledge, particularly
increased awareness of successful pilots that can be scaled up and used to inform an effective and
implementable national adaptation strategy. Second, it is important to find ways to work within
existing decision‐making pathways because sectoral and fragmented nature of the Thai
Government is unlikely to change in the near future. Pathways already exist in Yasothon that bridge
communication gaps between the government and its population, as well as between different
government agencies, however these channels have not yet been leveraged to address climate
change. Climate change could be a catalyst for integrated planning across sectors because its
impacts pose serious risks to many areas of government functioning. Third, in terms of planning for
future climate change, there is a general lack of understanding in terms of what changes to expect
and how to deal with them across all levels vertically and horizontally. Building national and local
capacity to think about and manage climate risks is a first step. Therefore, the sooner government
institutions involved in agricultural development are informed and equipped for planned
adaptation, the better the outcome will be.
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1. Introduction
Agricultural water management technology transfer is increasingly being promoted for poverty
alleviation in the smallholder farming systems that dominate rural areas in many developing
countries. Although poverty alleviation is the primary goal of these development organizations and
the funders who support them, technologies created in industrialized countries and then spread to
developing countries do not always have positive impacts (German et al., 2006). And, remarkable
innovations made by smallholders in developing countries have been largely ignored by the
broader development community (Chikozho, 2005). In particular, social innovations around water
resource management often go unrecognized (German et al., 2006).
Smallholder‐developed agricultural innovations emerge as a way to facilitate economic
development while sustainably managing water resources. For example, a study of two river basins
(one in Tanzania and one in South Africa) found that in times when rainfall is unpredictable or
inadequate for agriculture, the uptake of smallholder system innovations for resource conservation
can improve sustainable agriculture for communities (Chikozho, 2005). A failure to acknowledge
and learn from these sources of innovation undermines the success of initiatives.
Over the past few decades, Thai farmers and the Thai agriculture sector itself have adapted to
changes in socio‐economic and environmental conditions. Multiple initiatives—from public to
private‐ are promoting soil conservation, reduction in the application of chemical pesticides and
fertilizers, and even chemical‐free or organic agriculture. In Northeast Thailand, anecdotal evidence
suggests that smallholder farmers have been designing on‐farm water‐management systems and
diversifying crops in response to changing climatic conditions (Anuchiracheeva and Pinkaew, 2009;
Field observations, SEI staff, 2009).
Climate change threatens to undermine farmers, Thailand’s agricultural economy, and the success
of agriculturally‐focused initiatives. Climate change (through drought, floods, rainfall pattern
changes, plant disease and insect epidemics) is expected to negatively impact agricultural yields
(TRF, 2008; Chotchuen, 2009; Roekkasem, 2009). While the future structure of the agricultural
sector cannot be predicted, the Government of Thailand expects that, over the next 25 years,
roughly 40 percent of the population will still have agricultural livelihoods (ONEP, 2000).
Continued reliance on agriculture while climate change undermines the ability of farmers to sustain
their climate‐sensitive livelihoods bodes for an uncertain and potentially difficult future.
Autonomous adaptation to climate change in Thailand will continue to occur, but the extent of such
adaptation is difficult to assess, especially in the long‐term. Thus, planned adaptation is a major
component of reducing climate risks and transforming vulnerable communities; encouraging
innovation for adaptation is an inherent part of the process. This case study sought to understand
how social processes, specifically the diffusion of agricultural water management innovations via
social networks, influence adaptation. To achieve this end, the following research questions were
identified at the outset of the project:



What are their processes for agricultural innovation and innovation diffusion in Northeast
Thailand, specifically focused on appropriate water‐management systems?
What are the individual characteristics of farmers and social characteristics of communities
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who adopt sustainable agricultural water resource management?
To what extent does innovation make farmers more or less resilient to climate change?
What are the implications for adaptation planning in the water resource management
sector, given when we learn about how innovation is spread?

To answer these questions, this report includes the following sections. Section 2 covers the
background and approach of the case study, including a literature review of the various strands
woven together in this inter‐disciplinary project and a background of the area. Section 3 reviews
the research methodology used to complete this case study. Results for both the village social
network analysis and institutional analysis of the adaptation policy environment in Thailand are
described in Section 4. And, Section 5 discusses the implications of the results and provides
recommendations for government action to utilize the learning provided from this research.

2. Background and approach
We conducted a comparative analysis of the spread of innovation from an Earth Net
Foundation/Oxfam pilot project called “Adaptation to Climate Change of Organic Jasmine Rice
Farmers in the Northeast Thailand” ” conducted between 2007 and 2008 in the Yasothon Province,
with the spread of innovation from a community in northeast Thailand whose innovation was
autonomous. The desired outcome was an improved understanding of smallholder innovation in
Thailand, and how technologies and strategies for water resource management are transferred.
This understanding affords the adaptation planners and practitioners’ in Thailand key insights into
how adaptation strategies could become more widespread.
2.1. Case study location
Yasothon geography
As can be seen in Figure 2‐1, Yasothon Province is located in the northeast of Thailand and covers
approximately 4,161 km2 (2.6 million rais). The predominant land uses in Yasothon Province are
agriculture (62% of land cover), and forested area (27% of land cover). Yasothon is one of five
provinces of Thung Kula Rong Hai plain, a vast plateau in the northeast of Thailand that used to be
an expansive, dry, harsh place but has changed considerably since a government program to
develop the area for agriculture (and in particular, rice production) was established in 1983. Now,
one‐third of the area is Thailand’s most important source of growing Khao Hom Mali Rice, which is
famously known worldwide as “Thai Fragrant Rice” or “Thai Jasmine Rice” (Saenrungmueang et.al.,
2009).
Population, income and livelihood
By 2008, Yasothon had a population of half a million, with the average household size around 4
individuals (National Statistic Office, 2010). Population density is around 130 persons per square
kilometer, while average natural population growth rate is 0.45 percent. . Sixty percent of the
population in Yasothon make their living from agriculture, and most of them are smallholders with
the average landholding in the three districts included in this case study as follows: Kham Khuan
Kaeo (17 rai/2.7 ha), Maha Chana Chai (21 rai/3.4 ha), and Kho Wang (18 rai/2.9 ha) (Yasothon
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Provincial Governor’s Office, 2010; National Statistic Office, 2010). Yasothon is one of the 10
poorest provinces in Thailand (Yasothon Provincial Office, 2010; Samerpak, 2010). In 2008, the
average per capita annual income was only THB 42,818 (USD 1,427). Most households grow
Jasmine rice, cassava, sugarcane, para‐rubber, water melon, and corn. Jasmine rice is the
predominant crop of the region and is largely rain fed, covering an area of 32% of the province
(Yasothon Provincial Office, 2010).

*

*

*

Figure 2‐1.Yasothon province map and study sites in Maha Chanachai, Kham Khuan Kaeo, and
Kho Wang districts (starred) Source: SEI‐Asia, 2010

Water resources management in the province
The Chi and Mun River Basins are the main water resources in Yasothon Province. The Mun river
basin provides water to the north and central parts of the province (including areas within Kham
Khuan Kaeo district), while the Chi river basin allocates water to the central and south parts of the
province (including Maha Chana Chai, Kho Wang and areas of Kham Khuan Kaeo districts.) Most of
surface water resources for each village do not provide adequate water year‐round, often running
low during the dry season (Yasothon Provincial Office, 2010).
With respect to water rights, Yasothon province is divided into zones based on pumping stations.
All the pumping stations distribute water to 3‐4 different zones. Within these zones, different
farmer groups receive water according to a pre‐set schedule. Each zone receives water for 3‐4 days
in a row, and then the water goes to the next zone, and this cycle repeats throughout the month.
Each zone also has a water management group made up of farmers who use the system in that zone.
10

Each group is responsible for managing its own resources, enforcing rules, and resolving conflicts.
Currently, these medium and small‐scale irrigation systems and electricity pumping stations along
the Mun and Chi rivers can only cover about 11% of the total agricultural area. Therefore, rain fed
agriculture remains incredibly important for the region.
The Thai government has allocated finances to expand irrigation in the Northeast of the country,
aiming to help increase the reliability of the water supply to agricultural land (The Consulting
Engineers Association of Thailand, no year). Despite these efforts, many pump stations are
malfunctioning or left unused due to high electricity prices. Lack of adequate irrigation has led
some farmers to diversify their water sources by using ponds, wells and other water collection
systems. For example, some famers in Maha Chana Chai and Kham Khuan Kaeo districts have
constructed their own ponds, wells, water‐drainage systems (ditch, sprinkle, pipe), and water
pumps (Anuchiracheeva S. and T. Pinkeaw, 2009) with support from the government and local
NGOs in order to improve their resilience to changing rainfall patterns.
Climate change impacts
In Thailand, much of the work done on climate change has focused on understanding the impacts
and current and future vulnerabilities, and much less has been about adaptation (Lebel, L. et al.,
2010). Limited work has been carried out developing climate change projections at a national level
for Thailand, although Thai institutions are playing an important part in regional work. Recently
completed innovative studies by SEA START RC1 (2006) provide important reflections on the
national situation. The potential impact of climate change in Thailand depends on several factors:
the topographical nature, economic and social characteristics, and national endowment of natural
resources. In general, an economic and social structure that is more natural resource‐based has a
higher potential for vulnerability to climate change. In Thailand, more than half of its 62 million
inhabitants depend on agriculture, where less than 20 percent of agricultural land is fully or
partially irrigated. These irrigated areas are relatively productive, and land use intensity is high.
The relative scarcity of water resources and low soil fertility of land in the northeastern region, on
the other hand, require efficient allocation and utilization of water resources and conservation of
land resources (ONEP, 2000).
Expected climate change in Thailand includes: gradually but continuously increasing temperatures;
more areas affected by major heat waves of longer duration; a shorter cool season; and increased
quantity of rain during the rainy season with greater variability within and between years. These
trends suggest an increase in mean annual temperatures and a longer hot season which translates
into a higher number of days with a temperature greater than 33◦C, and a corresponding decrease
in the length of the cold season. Higher rainfall intensity is also expected in the cold season, which
could lead to an increase in flooding in some areas. Others areas are expected to face water
shortages and an increase in drought frequency. The impacts of climate change are also expected to
include changes in rice productivity: wet season crop yields are expected to increase in some areas
1

Southeast Asia START (SysTem for Analysis, Research and Training ) Regional Center. The Southeast Asia START Regional
Center is the regional research node of the Southeast Asia Regional Committee for START (SARCS). Southeast Asia is one of the
eight existing regions of the Global Change SysTem for Analysis, Research and Training (START) network.
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and decrease in others. Damage to wetland sites from reduction in water availability and to the
coastal zone from changes to coastal erosion and accretion patterns are also expected (ICEM, 2009).
And, changes are already beginning to be noticed in the Northeast. Yasothon had a maximum
temperature of 42˚C and a minimum of 8.5 ˚C in 2007 (Meteorology Department, 2007). The
Meteorology Department (2007) expects Yasothon to experience gradually increasing
temperatures as well as increasing range between the maximum and minimum temperature.
Statistics from the Meteorological Department suggest that an intensive dry spell that occurred
in 2007 was not a one‐off phenomenon, but part of a gradual trend that has developed in the
past decade due to rising temperatures and changes in rainfall patterns caused by climate
change. In general, Thailand has three seasons: the dry season (March ‐ May), the rainy season
(two periods of mid‐May – June and July‐October) and the winter season (November ‐ February).
However, rainfall records for Yasothon in the last decade show that the rains are arriving later
and later each year, from a few days late to many weeks (Anuchiracheeva S. and T. Pinkeaw,
2009). The Northeast of Thailand regularly suffers seasonal natural disasters, usually floods or
droughts. This creates high levels of risk for farmers, particularly in rice cultivation. For example,
during 2001 – 2003, around 8,421.97, 6,824.19 and 2,571.84 km2, respectively, were damaged
from floods (Kerdsuk et.al., 2010). In Yasothon province in 2005, about 25% of the area under
rice production was damaged from floods and droughts. These changes directly affect crop
production and animal husbandry. In future, environmental changes will also alter the balance of
pests and predators, an indirect negative impact on farmers’ yields. Farmers participating in the
Oxfam/ENF intervention have identified the change of climate and rainfall patterns as their
reason for adapting their seasonal cultivation pattern (see Table 2‐1).
Table 2‐1. Changes in Rainfall Patterns According to Farmers in Yasothon province

Past (normal)
situation
Current
(changing)
situation

Climate effect
Effect on crops

Apr
Prepare soil
Starts raining

Monthly Farmer Activities in Yasothon Province
May – Jun
Jul ‐ Sep
Oct
Plant seeding
Transplant
Seeding flower
seeding
and grow
Little or no rain Rain comes at Rain continues
the
end
of
August
and
heavy
in
September
Drought
Drought
Seeding
wilt
and hard to
transplant

Nov
Harvest
Rain continues
even
heavier
and stops at the
end
of
November
Water logging
Grain
quality
affected by high
moisture and
lack of colder &
dry weather

Source: Anuchiracheeva S. and T. Pinkeaw (2009)

Over the past few decades, Thai farmers and the Thai agriculture sector have begun to adapt to
these environmental changes. Multiple initiatives throughout the country are promoting soil
conservation, reduction in the application of chemical pesticides and fertilizers, chemical‐free
and/or organic agriculture. These agricultural “movements” have four main drivers: first, the push
for organic agriculture comes largely from an economic perspective of improving livelihoods
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through increased income, with a side benefit being improved health due to reduction in chemical
use (this approach was found in the intervention villages). Second, many have started to recognize
the major health impacts of increased chemical use on farmers in Thailand2, and are calling for
reduced application of chemicals. Third, a movement towards what they term “sustainable
agriculture” but is really the concept of smallholder self‐sufficiency is largely due to support for this
approach from the king and government organizations (this movement was found in the non‐
intervention villages.) Fourth, a movement towards organic and vegetarian agriculture has grown
out of Buddhist teachings to “do no harm”.
Oxfam Pilot Project on Adaptation
Oxfam has been working with Earth Net Foundation (ENF) in Yasothon Province since 2004,
promoting organic agriculture and fair trade marketing. In recognition of the challenges climate
change posed to the farmers of Yasothon, and in consultation with farming communities and ENF,
Oxfam decided to implement an initial one year pilot climate‐change adaptation project for organic
rice (May 2008‐ March 2009). The three major pilot project activities included: 1) promoting
community learning processes on impacts of climate change and farm adaptation; 2) supporting
water management systems at the farm level; and 3) developing a revolving fund for water
management in organic agriculture. Of the 509 organic‐farming households ENF works with, 57
decided to participate in the Oxfam pilot (Oxfam, 2009).
Members of the Bak Rua Organic Famers Cooperative were among those that Oxfam/ENF offered
the opportunity to participate in a pilot water management in organic agriculture development
project. The pilot project provided loans for each household with a maximum of 30,000 baht for
constructing on‐farm water management systems. Each of the participating 57 farming families has
to return the money to the project within the period of 6 years. ENF, acting as the local
implementation partner, established a committee to oversee the “water management in organic
agriculture system fund”. The committee selected farmers from each area to be project participants
(Anuchiarcheeva and Pinkaew, 2009; Oxfam, 2009).
According to Oxfam, most of the participating families agreed that the water management system
development project helped mitigate the effect of drought (52 out of the 57 families or 91%); those
families who disagreed relayed that they were not able to store sufficient water for their farms and
their rice harvest failed (Anuchiarcheeva and Pinkaew, 2009; Oxfam, 2009).
2.2. Literature Review: Adaptation Policy and Community Based Adaptation in Thailand
Vulnerability and Adaptation to Climate Change
Prior to discussing adaptation, it is important to understand to what an individual, community or
system is adapting. To answer this question, researchers try to understand the individual,
community or system’s vulnerability to current or future change. Vulnerability is a broader concept

2

Since the 7th National Economic and Social Development Plan (1992 to 1997), Thailand has had a national strategy to reduce
chemical use in the agricultural sector. However, it has been unsuccessful in reducing the rate of application of agricultural
chemicals (Panyawadee, 2007).
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than just impacts of climate change. The prominent definition of vulnerability in global change and
climate change research is defined in the IPCC’s Fourth Assessment Report as follows:
“The degree to which a system is susceptible to, and unable to cope with, adverse
effects of climate change, including climate variability and extremes. Vulnerability is
a function of the character, magnitude, and rate of climate change and variation to
which a system is exposed, its sensitivity, and its adaptive capacity.” (IPCC 4AR
Glossary, 2007)
Vulnerability is multi‐dimensional: social, generational, geographic, gendered, economic and
political processes influence how hazards affect people in varying ways and with different
intensities. Enquiring about the conditions (e.g. a hazardous physical environment, or severe
economic deprivation) helps us understand what makes some people more vulnerable than others
and gives a sense of their adaptive capacity, or ability to “re‐configure themselves without
significant declines in crucial functions in relation to primary productivity, hydrological cycles,
social relations and economic prosperity” (Resilience Alliance, 2010).
Typically, vulnerability assessments are employed to identify physical and social risks due to
climate change because the expected physical changes profoundly influence and interact with
transformations in social systems. To better understand both the influence of climate change on
physical and social vulnerability, and options for response in developing country regions, twenty‐
four regional assessments were implemented under the international project The Assessments of
Impacts and Adaptations to Climate Change (AIACC). Four of the main lessons about vulnerability
that emerged from that synthesis are highly relevant to this study (Leary et al., 2008):





The danger is greatest where natural systems are severely degraded and human systems
are failing.
The livelihoods and food security of the rural poor are threatened by climate change.
A household’s access to water, land, and other resources is an important determinant of its
vulnerability.
These have particular implications for women given gendered differences in cultural, social
and economic roles and access to resources, information and property.

Due to these vulnerabilities, many are beginning to work toward planned adaptation. In a human
context, adaptation refers to a process, action or outcome in a system (household, community,
group, sector, region, country) that enables the system to better cope with, manage or adjust to
some changing condition, stress, hazard, risk or opportunity (Smit and Wandel, 2006). When future
climate change compounds an already inadequate infrastructure and services environment, the
challenge becomes “new and special”. It introduces additional threats to current and planned
poverty alleviation and vulnerability reduction programs, sustainable development initiatives, and
the ability of existing institutions to manage new and emerging risks. Thus, Van Aalst (2006)
suggests that what is new about adaptation is not so much the particular activities that reduce
vulnerability but rather the planning framework in which activities are considered in the context of
uncertainty. Burton and Van Aalst (2004) raise a similar point, emphasizing that typical
development projects and plans are reasonably well designed relative to average climatic risks, but
14

pay far less attention to risks associated with climate variability and extreme events, which is
resulting in rapidly rising disaster losses. They argue that this is due to, among other things,
uncertainty and lack of information.
Anticipatory, planned adaptation is a process that entails more than merely the implementation of a
policy or the application of a particular technology; it is a multi‐stage and iterative process,
involving four basic stages: information development and awareness raising; planning and design;
implementation; and monitoring and evaluation (Klein, 1998). Burton and Van Aalst (2004)
conclude that adaptation should be integrated in national economic planning, deal with both
current and future risks simultaneously, and incorporated into development planning processes.
In agriculture, adaptation to climate change is important for impact and vulnerability assessment
and for the development of climate change policy (Smit and Skinner, 2002). Rural, on‐farm
adaptation measures incorporate both “hard” efforts such as modern technologies for water
conservation and irrigation, as well as “soft” interventions, such as crop research, awareness‐
raising, and capacity building. What is interesting about agricultural innovation, particularly with
respect to water resources, is its link to an experienced or anticipated change in the availability of,
or access to, climate‐sensitive resources. Innovations on farms by smallholders are a strategy to
cope with current climate variability. Understanding these innovations and their diffusion
mechanisms can inform planned adaptation to climate change.
According to Olsson et al. (2004) and Berkes and Folke (1998), successful adaptive management
strategies under uncertainty need to do the following:




build knowledge and understanding of resource and ecosystem dynamics,
develop practices that interpret and respond to ecological feedback, and
support flexible institutions and organizations and adaptive management processes

Our case study emphasizes the third point by identifying ways to incorporate learning about social
networks into policy recommendations for those in Thailand creating climate adaptation policy.
Awareness has grown over how adaptive processes, feedback learning, and flexible partnerships
shape environmental governance (Armitage, 2007; Folke et a., 2005). Ultimately, adaptive
management systems are flexible community‐based resource management systems that are
tailored to specific places and supported by various organizations at different levels. Through
providing information about how social networks fit into adaptive management of environmental
resources, we hope to strengthen the ability of institutions in northeast Thailand to address current
and future vulnerability.
Climate Chance Adaptation Policy in Thailand
Thailand ratified the UNFCCC in December 1994 and the Kyoto Protocol in August 2002. From 1997
to 2000 Thailand developed the Initial National Communication to UNFCCC, funded by the Global
Environment Facility. In 2006, the Second National Communication to UNFCCC began. The National
Communication efforts identified precautionary measures that could be implemented as
preliminary adaptation options while research remained ongoing. Such precautionary measures
include (ONEP, 2000):
15

Agriculture options:

Demand‐side water resource management:















Conservation and improvement of local
drought resistant varieties
Improvement of cropping practices to
minimize water use
Application of risk averse cropping systems
Analysis of potential crop substitution in
different regions
Promotion of crop diversification program

A proposed water act
Water resources pricing and water rights
Integrated watershed management
Community‐based resources management
Water conservation and crop diversification
in agriculture

The Ministry of Natural Resources and Environment is Thailand’s national focal point for climate
change issues. In 2007, Thailand established the National Board on Climate Change Policy (NBCCP),
and the Climate Change Coordinating Unit under ONEP3 (see Figure 2‐2 for an organizational chart).
NBCCP produced Thailand’s 10‐year Strategic Plan on Climate Change (2010‐2019), which is
further divided into two 5‐year plans. Produced by ONEP, the Five‐Year Strategy on Climate Change
(2008‐12) synthesized the different concerns coming out of 18 meetings in different locations in
the country. It was designed to be a participatory process, however, the quality of work and
recommendations depended on the capacity and engagement of each individual working group.
Since some of the working groups were stronger than others, the Strategy reflects this disparity. It
outlines measures that need to be undertaken by various agencies, which include (ICEM, 2009):
o
o
o
o
o
o

Building capacity to adapt and reduce vulnerabilities to climate change impacts.
Promoting greenhouse gas mitigation activities based on sustainable development.
Supporting research and development to better understand climate change, its impacts
and adaptation and mitigation options.
Raising awareness and promoting public participation.
Building capacity of relevant personnel and institutions and establishing a framework of
coordination and integration.
Supporting international cooperation to achieve the common goal of climate change
mitigation and sustainable development.

National Board on Climate Change Policy
Policy
on
Carbon
Sinks

Policy on
Emissions
Sources

Policy on
Vulnerability
and
Adaptation

Board of Thailand Greenhouse
Management Organization (TGO Board)

Project
Analytical
Unit

Registration
&
Information
Service
Center

Marketing
and
Promtion
Unity

Monitoring
Unit

Capacity
Building
Unit

Figure 2‐2. Thailand’s Institutional Arrangements for Climate Change, adapted from ICEM (2009)

3

The membership of the National Board on Climate Change Policy is wide and includes representatives of line ministries,
research institutes and the economic interests. The Board is chaired by the Ministry of Natural Resources and Environment.
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Community Based Adaptation in Thailand
In addition to national political and physical responses to climate change, Thailand has a wealth of
experience at the local level on coping with climatic variability and extreme events like floods and
droughts. Farmers have implemented a number of traditional practices to cope with and adapt to
climate variability, e.g. intercropping, agro‐forestry and livelihood diversification. Several
Community Based Adaptation (CBA) activities have been or are being implemented in Thailand.
The projects tend to emphasize agriculture, water management, disaster risk reduction,
diversification of agriculture, conservation of water and raising awareness to alternate agricultural
practices (ICEM, 2009).
The members of the Organic Farming Groups of Yasothon’s Bak Rua, Na so and Lerng Nok Tha
Districts see organic farming as a way to manage the impacts of climate change because organic
inputs enhance soil fertility and produce more robust rice stalks in the presence of drought. It is
also less costly due to decreased input purchases, which frees up valuable household income for
investment in other livelihood ventures, or as a savings mechanism for use on unplanned expenses
to avoid going into debt. While acknowledging organic farming’s benefits, it does not safeguard
farmers against all climate impacts. To manage erratic weather, unpredictable precipitation, and a
shift in growing seasons, farmers agreed that it was essential to know “how to appropriately make
plans and manage the rice fields based on the physical features of the farms” (Oxfam, 2009).
2.3. Literature Review: Social Network Analysis
Social Network Analysis and tracking innovation
Historically, the pathways to smallholder adoption of agricultural innovations have been seen as a
linear process from public research organizations to extension agents to smallholders (Davis et al.,
2006). Thus, the tracking of agricultural innovation adoption has reinforced a focus on externally‐
introduced technologies that lack consideration for local characteristics (German et al., 2006).
Projects often fail to capture the re‐invention processes that happen at the local level (German et al.,
2006). Due to this bias, little attention has been paid to tracking the diffusion of innovations that
emerge from smallholders themselves. There is increasing information that suggests smallholders
innovate through seeking information from many different sources, piecing it together, and
adjusting it to suit their needs and institutional context (Nguthi, 2007). Further, adoption has much
to do with institutional dynamics (Chikozho, 2005; Douthwaite et al., 2006).
Social Network Analysis (SNA) focuses attention to the relational aspects of social behavior,
viewing social structures as arising from patterns of interaction between individuals (Wasserman
and Faust 1994). Its roots lie in sociology, social psychology, and anthropology (Matuschke, 2008).
SNA maps the human relationships that can be used to identify knowledge and information flow
(Akinwale et al, 2010). Thus, applying SNA to innovation diffusion has a long history (Coleman,
Katz, and Menzel 1957; Rogers and Beal 1958), and it has been found useful in studying agricultural
innovation and adaptation in developing countries (Darr and Pretzsch, 2007; Raini, Zebnitz, and
Hoffmann, 2005; Hartwich et al., 2007; Spielman, Ekboir, and Davis, 2009; Poncet, Kuper, and
Chiche, 2010; Davis et al., 2006) and high‐income countries (Balconi, Breschi, and Lissoni, 2004;
Canter and Graf, 2005; Oreszczyn, Lane, and Carr, 2010; Sligo and Massey, 2007). Methods for
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collecting social network data have evolved over time in response to increased computing power
and the perceived limitations of past practices (Marsden, 2005).
Ego‐centric networks
The ideal approach is to collect full data for an entire network. A whole network analysis will
measure the structural patterns of interactions and how outcomes can be explained by these
patterns. In a project analyzing a whole network, the actors of the network are usually known
because the focus is on a ‘closed’ network (Chung et al., 2005). While methods exist for collecting
representative, randomly selected, subsets of networks, they are challenging to apply (Frank,
2005). For the current project, time and budget constraints limited the breadth of data collection,
making it necessary to collect partial network data. Rather than collect a statistically representative
sample, specific information about ego‐centric networks (that is, respondents’ networks as
perceived by those respondents) was collected. Ego‐centric SNA focuses on the network of
relationships of individuals where the individual may have ties to many groups. The relationships
explored can influence the individuals’ behavior and attitudes. Therefore, ego‐centric analysis is
good at showing the embeddedness of a person within his/her network and capturing diversity in a
network, thereby improving the applicability of the analysis (Matuschke, 2008). Participants in an
ego‐centric network are prompted for a list of people in their network who are called “alters”.
However, it is difficult, costly, and time‐consuming to survey every alter that is mentioned by every
ego. Thus, researchers sometimes rely on an ego reporting the relationship to their alters as well as
the links between the alters (Akinwale et al., 2010) as a “who talks to whom” set of relationships.
Although it has benefits, there are some difficulties in using ego‐centric networks. Because self‐
reported behavior can be misleading, secondary snowballing methodology (generated network
partners are personally contacted, and their information is directly retrieved) has been suggested
to counteract the problem. Also, collected data for ego‐centric networks can have missing links
(Santos and Barrett, 2007) due to individuals who are hard to reach or unwilling to participate;
these missing links can lead to systematic bias in the results. Random matching has been suggested
as a counter‐measure. However, when studying past network behavior, random matching does not
give an accurate understanding of information exchange (Matuschke, 2008). Therefore, secondary
snowballing was utilized in this case study.
Connecting SNA, social capital, and adaptation
Although there have been several studies that have used SNA to study innovation and diffusion,
there are no studies that have looked at this process explicitly in the context of adaptation to
climate change. Yet, SNA, social capital, and adaptation are interlinked. Historically, both individuals
and societies have adapted to changes in climate, and the effectiveness of the strategies employed
“depend on the social acceptability of options for adaptation, the institutional constraints on
adaptation, and the place of adaptation in the wider landscape of economic development and social
evolution” (Adger, 2003). Processes of adaptation depend on the interdependence of people that is
formed by personal relationships, institutions, and the resources they depend upon. Several
different disciplines have studied these relationships from different angles (human ecology, human
geography, micro‐ economics, anthropology, and political science). The recognition in the 1980s of
‘social capital’ as an important livelihoods component brought all of the disparate relational
18

concepts together, and led to increased interest in social networks (Matuschke, 2008). Social capital
explains the nature of relationships (trust, reciprocity, and exchange); the creation of commonly
agreed‐upon rules, norms, and obligations (particularly pertaining to collective natural resource
management); and the role of networks (Adger, 2003; Matuschke, 2008). Because social capital is
not individual, but relational, social networks are actually “an expression of social capital”
(Matuschke, 2008).
Social capital is incredibly important in risk management for smallholders, playing a primary role in
adaptation and recovery. For example, networks are used to cope with the impacts of extreme
events, such as drought or floods. It also is heavily utilized when government intervention to warn,
protect, or assist in recovery is lacking. However, it is not a panacea: social capital can actually limit
innovation and adaptation (Dasgupta, 2003). Therefore, it is necessary to understand local level
social networks to explore differentiation in vulnerability.
Although social capital is important for risk reduction and recovery, some public goods (like water
service delivery, infrastructure to prevent floods, and planning for climate change) need state
action to be effective over a wide scale. Therefore, some argue that planned adaptation to climate
change requires collective resource management where stakeholders share a long‐term vision of
adaptation and short‐term sustainable resource management (Adger, 2003).
On one hand, communities throughout history have collectively managed resources that their
livelihoods depend upon, such as water resources. On the other hand, governments also manage
and regulate resources on a wider scale. If linkages between the two strengthen social capital, the
ability for societies to adapt to climate change increases (Adger, 2003). Our study attempts to shed
light on the local social networks to inform adaptation policy and strengthen such ties.

3. Methodology
3.1. Fieldwork methods – village social networks
The objective of the project was to compare innovation and diffusion in a village where an
adaptation intervention had taken place with one where it had not. Due to the nature of villages in
the northeast of Thailand, namely, that villages are small and clustered together such that it is
difficult to parse out the social networks in one village, a cluster of villages was chosen instead.
Thus, in this report, the term ‘village’ refers to a cluster of villages. Oxfam and ENF had
implemented a water resources management pilot project for climate adaptation in 2007 following
their efforts in the area to encourage organic production (see section 2.1). This project aligned
nicely with our research objective, and connections were made with ENF to become our local
partner. Among the groups that the project had worked with, SEI and ENF jointly chose to focus on
farmers that were part of the Bak Rua Farmers Group for the intervention villages because it
contained many diverse innovators who had innovated around water management systems such as
the wind‐turbine pump, water‐distribution system, and groundwater management. These farmers
were also cultivating in a rain fed area (with no access to a government irrigation system) and thus
were vulnerable to recent droughts and other climatic conditions.
Our study villages in Kho Wang district were identified as non‐intervention villages for multiple
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reasons. First, the area had never had an intervention related to climate change adaptation and
small‐scale water resource management, yet there were two well‐known innovators there that
were suggested by the Provincial Agriculture Department. Second, Kho Wang district was also
similar in topography and climate conditions to Maha Chan Chai and Kham Kheaon Kao, although
one major difference was that many individuals in Kho Wang had access to canal irrigation through
a government scheme. And, third, it was in a different district from the intervention villages, so any
overlap in the two networks could be minimized. Through the interviews it became apparent that
although there had been no specific intervention there, these innovative farmers were assisted by a
national farmer‐led organization called the Sustainable Agriculture Foundation as well as
government extension agents. These two innovative farmers had set up agricultural learning
centers in Kho Wang and train specifically on “sustainable agriculture” (largely self‐sufficiency).
Once the intervention and non‐intervention villages were selected, secondary data was sought to
get a background of the area. Then, meetings with ENF staff and Health Public Policy Foundation (a
partner in the intervention) were held to obtain a thorough understanding of the ENF intervention
process and the major agricultural water management interventions in the area. Next, four main
sub‐groups were chosen to represent the various individuals in the villages and parse out different
personal attributes that might affect the individual within the network: innovator, adopter, failure,
and non‐participant. For the intervention village, our local partner ENF selected 3‐5 respondents in
each of the sub‐groups and then a secondary snowball technique was used to find the rest of the
respondents. For the non‐intervention village, the two notably innovative farmers assisted in
identifying individuals in each of the other sub‐groups (although they were not explicitly aware of
this) and then a secondary snowball technique was used to find the remainder.
A total of 32 respondents were interviewed in the intervention village spanning Kham Khuean Kaeo
and Maha Chana Chai districts; a total of 17 were interviewed in the non‐intervention village,
located in Kho Wang district. Two staff from SEI‐US (each with a translator) and one staff member
from SEI‐Asia conducted the interviews. The intent was to interview a similar number of
households for each village; however, it proved much more difficult to locate the respondents in the
non‐intervention village because there was no local organization to set up interviews ahead of time.
Respondents were asked some specifically network‐oriented, relational, questions; other questions
in the survey collected information about the characteristics of respondents (see Appendix A.) The
survey was broken into six sections. The first section captured individual attributes including
household size, education, landholding size, sources of livelihood, access to information,
participation in groups, and wealth classification. The second section catalogued the types of
agricultural water management (AWM) used and water access. The third section was “innovation
discovery” questions about how farmers learn about, initiate, and communicate AWM innovations.
The fourth section was a “name generator” (to identify ‘alters’) where the respondent was asked
whom he/she spoke to about agricultural issues and to rank their advice (Marsden, 2005;
Matuschke, 2008). The fifth section then inquired who amongst the alters regularly interacted
(Matuschke, 2008). The sixth section was “small‐world” questions, which ask respondents how they
would communicate with someone distant from them (for example, in the government or in
another, distant part of their province) (Killworth and Bernard, 1978; Bernard and Shelley, 1987).
And, the seventh section was about innovation and resilience: if and how innovation has influenced
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their resilience and perceptions of environmental change.
When interpreting the results of the relational questions, it was assumed that responses to ego‐
centric network questions were the viewpoint of the respondent and represent their beliefs
(therefore, a likely guide to their actions) and not objectively accurate. For example, Marin (2004)
found that respondents provided biased lists of alters when elicited by a name generator
questionnaire, as was used in this study. Despite these biases, experience with SNA has found that
the links between alters provided by the respondent are useful (Matuschke, 2008).
Once the fieldwork was complete, the interviews were catalogued by creating a database in an open
software program called Lime Survey. These responses were then exported to excel and reviewed
to remove any name errors. Then, the information was imported into ORA, a social network
analysis software, that was utilized to identify, analyze, and visualize network characteristics.
Further statistical tests were conducted on these findings using R, a software package for statistical
computing and graphics.
3.2. Fieldwork and analysis methods – institutions
Adaptation to climate change is a relatively new problem for the Thai Government. At an abstract
level, all government departments and agencies could claim to be relevant to building adaptive
capacity or taking specific adaptation actions. The fragmented and sectoral structure of the Thai
government means that individual departments and agencies often take independent, and parallel,
actions in response to climate change. Even though there is the national over‐arching 10‐year
Strategic Plan on Climate Change (2010‐2019), much, in terms of implementation, comes down to
actions by individual Ministries. Therefore, we designed the institutional questionnaire to target
government departments and agencies, NGOs, and other types of institutions that could potentially
be involved in adaptation planning in Thailand. The questionnaire was designed to improve our
understanding of how individual Ministries and their Departments are thinking about and reacting
to climate change, specifically in terms of their relationship to farmers. To facilitate conversations
at various administrative levels, two questionnaires were developed, one for each level. (See
Appendix B: Institutional survey questionnaires).
SEI‐US staff spent a week in Bangkok meeting with the five institutions listed below, as well as
attending the Regional Climate Change Adaptation Knowledge Platform for Asia’s third bi‐monthly
seminar. A second week was spent in Yasothon Province interviewing Provincial and District level
institutions (also listed below). These interviewees were in part identified by local farmers during
the first week of Social Network Analysis interviews, and in part based on the local knowledge and
contacts of ENF. The national and local level questionnaires facilitated semi‐structured interviews
with 14 different institutions:
In Bangkok (National):




Researcher, Health Public Policy Foundation
Directors, The Southeast Asia System for Analysis Research and Training (START‐SEA)
Policy Coordinator, Sustainable Agriculture Foundation
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Managing Director, Hydro and Agro Informatics Institute of the Ministry of Science and
Technology
ONEP liaison, GTZ

In Yasothon and Ubon Ratchathani (Local)










Director, the Organic Agriculture Centre, Yasothon Province, Earth Net Foundation
Director, Bank for Agriculture and Agriculture Cooperatives, Yasothon Province Office
Director, Yasothon Province Department of Irrigation
Director of Agriculture Extension, Yasothon Provincial Office of Agriculture and
Cooperation
Director, Maha Chana Chai District Agriculture Office
Agriculture Officer, Kham Khuean Kaeo Sub‐District Agriculture Office
Kannoi Sub‐District Agriculture Officer, Department of Agriculture Extension
Group Manager, Bak Rua Organic Famers Cooperative
Group leader, Bak Rua Organic Famers Cooperative Water Management sub‐group

The institutional questionnaire served as an interview guideline for the semi‐structured interviews
and was broken into six main sections. The first section captured individual attributes including the
interviewee’s position within the institution and the geographic coverage of the institution. The
second section summarized what the institution does and how it supports either farm
interventions, or climate change and adaptation efforts. The third section captured the institution’s
perceptions of problems, challenges, solutions and opportunities at local, district, province and
national levels. The fourth section asked questions about key institutions or actors in their network
and what kind of influence their institute has over policy. The fifth section asked about outreach
strategies and the potential for knowledge about village social networks to influence this. The final
section determined their opinion on which interventions were more effective and how they gauge
effectiveness. Not all sections were discussed at each interview; interviews were tailored to the
specific interviewee and their role in the climate adaptation policy arena in Thailand.
In hopes of capturing their experience and knowledge, we developed an Adaptation Knowledge
Platform4 Survey (see Appendix C) to help identify the influence of platform members in the
adaptation domain, and how knowledge and resources are exchanged among them. The desired
outcome was an improved understanding of how adaptation strategies can be shared through an
organizational network of adaptation planners, policy makers, and practitioners’ in Thailand. It
included sections on:

4 The Adaptation Knowledge Platform (AKP) in Thailand is intended to benefit from, and contribute to, a Regional Platform already
established. The Platform is supported through a partnership between the Stockholm Environment Institute (SEI), the Swedish
Environment Secretariat for Asia (SENSA), the United Nations Environment Programme (UNEP) and the UNEP/Asian Institute of
Technology (AIT) Regional Resource Centre for Asia and the Pacific (RRC.AP) with funding support from Swedish International
Development Cooperation Agency (SIDA). Thailand was selected as one of the initial countries to support national‐level activities
(Adaptation Knowledge Platforma, 2010).
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The nature of their institution’s work in adaptation, and at what level;
Their identification of who the “Thailand Adaptation Network” actors are and a gauge of the
actors’ influence; and
A summary of how their institution interacts with identified actors.

The survey was distributed by an SEI researcher to the
attendees of the Platform’s third bi‐monthly Knowledge
Sharing & Learning Seminar on the “Effectiveness of
Community‐based Adaptation to Climate Change” in
Bangkok on August 6th, 2010. The seminar aimed to
share and discuss information and knowledge of
Community‐based Adaptation (CBA) planning and
practices, selected CBA tools and practices as well as
discuss the priorities for future CBA research and
partnerships amongst key regional institutions,
Figure 3‐1. Attendees listening to a
agencies and NGOs. A total of 8 surveys were returned, presentation at the third bi‐monthly AKP
representing a fraction of policymakers, CBA seminar in August 2010
practitioners, and managers of regional and national
organizations (AKPb, 2010):









Climate Change Communications Officer, WWF Greater Mekong
Climate Change Communications Officer, WWF Greater Mekong
National Policy Coordinator, WWF Thailand
Senior Program Officer, The Center for People and Forests (RECOFTC)
Climate Change Focal Point, The Center for People and Forests (RECOFTC)
Regional Fisheries Policy Network (RFPN) Member from Philippines, SEAFDEC Secretariat
(Southeast Asian Fisheries Development Center)
Senior Advisor, SEAFDEC Secretariat
Senior Program Officer, Royal Norwegian Embassy

Once the fieldwork was complete, the recorded interviews were transcribed and analyzed to reveal
the status of Thailand adaptation policy vis a vis its implementation at sub‐national levels, the role
of various institutions, and institutional perceptions of challenges, opportunities for both current
and future action on adaptation to climate change.

4. Results
The following results include the differences between individual characteristics of innovators and
non‐innovators, comparison of the characteristics of the agricultural social networks in the
intervention and non‐intervention villages, and qualitative trends arising from the analysis of
institutional interviews. Taken together, these results paint a picture of the individual farmers, the
networks within which they innovate and share their innovations, and the political context at the
local, district, and national level that bounds and influences their activities.
4.1. Characteristics of innovators
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Age, Education, and Landholding size
When thinking about innovation, it would be logical to assume that age (as a proxy for experience)
or education might influence someone to be more innovative. However, although there are some
slight trends in age and education (using years of schooling to indicate education) with innovators
vs. non‐innovators, the differences are not significant in either intervention or non‐intervention
villages.
Similarly to age and education, it might be presumed that those with larger landholdings have more
capability to innovate and reduced risk in trying new innovations. Nevertheless, innovators have
about the same size landholdings as other sub‐groups in the community. There is an indication that
perhaps in the non‐intervention villages innovators had smaller landholdings. However, it is not
statistically significant.
Wealth ranking
So, age, education, and landholding size do not seem to explain innovation. With wealth, on the
other hand, we start to see some differentiation. Table 4‐1Table 4‐1. Wealth ranking of innovators
and non‐innovators in intervention and non‐intervention villages. shows the enumerators’ wealth
rankings for innovators vs. non‐innovators in the intervention and non‐intervention villages. In
intervention villages, innovators are not among the poor. The distribution of non‐innovators across
wealth groups in the intervention village is reasonably uniform (excluding “poorest”), and
innovators tend to be at the higher end of the income scale. In the non‐intervention village, the non‐
innovators were at the high‐income end of the scale (medium and above). There was only one
innovator in the non‐intervention village whose wealth ranking was recorded (richest). Note that
there were 7 “NAs” for respondents who had no coded wealth level.
Table 4‐1. Wealth ranking of innovators and non‐innovators in intervention and non‐intervention villages.

Intervention
villages?
(Y/N)
Y
Y
N
N

Innovator?

Poorest

Poor

Medium

Richest

Innovator
Non‐innovator
Innovator
Non‐innovator

0
0
0
0

0
2
0
0

2
6
0
6

4
4
1
7

Gender factors
In both the intervention and non‐intervention villages, all innovators were men, all failures were
women, and the adopters were evenly split (see Table 4‐2). This may have been a problem with
identifying respondents. However, it could be culturally related. Historically, men in Thailand have
dominated the agricultural sector with women largely providing a supporting role through seeding,
transplanting, and harvesting.
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Table 4‐2. Gender split of the four subgroups in intervention and non‐intervention villages.

Subgroup
Innovator
Adopter
Failure
Non‐participant

Intervention villages
Female
Male
0
6
7
8
4
0
3
4

Non‐intervention villages
Female
Male
0
2
6
5
2
0
0
1

Access to irrigation
Access to irrigation is another area of difference. Innovators tend to be less likely to have irrigation
than non‐innovators in both the intervention and non‐intervention villages (see Figure 4‐1). For
non‐intervention villages, the result is significant, t(12) = 5.5155, p<0.001, at the 95% confidence
interval. For intervention villages the results are significant at the 90% confidence interval, and are
therefore marginally significant, t(7.32) = 2.12, p=0.07.
Non-Intervention

Intervention

Irrigation (0 = none, 1 = all options)

1.0

0.8

0.6

0.4

0.2

Innovator

Adopter

Failure Non-participant

Innovator

Adopter

Failure Non-participant

Figure 4‐1. Comparison of innovator and non‐innovator access to irrigation
n intervention and non‐intervention villages
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Organizational membership
It also appears that organizational membership is a key factor in non‐intervention villages. Our
results show that innovators in the non‐intervention villages belong to more organizations than
non‐innovators t(12) = ‐2.7928, p<0.05, whereas in the intervention villages all respondents belong
to a similar numbers of organizations (see Figure 4‐2) and no statistically significant difference was
found. While not tested statistically, it is striking from the figure that failures and non‐participants
are quite distinct from innovators and adopters in the non‐intervention villages.
Non-Intervention

Intervention

6

Organizational membership

5

4

3

2

1

0
Innovator

Adopter

Failure Non-participant

Innovator

Adopter

Failure Non-participant

Figure 4‐2. Comparison of organizational membership by innovators and non‐innovator
in intervention and non‐intervention villages.

Innovators as innovation hubs and gatekeepers
Another key characteristic of innovators within a social network is the difference in the type and
number of connections they have to different individuals. Innovators in intervention villages have a
higher ‘network authority centrality score’ than non‐innovators (see Figure 4‐3). The network
authority centrality score is calculated from the respondents’ ego networks. “Out” links are
between a respondent and the people he or she names. A respondent gets an “in” link if another
respondent names him or her. An individual is considered authority‐central if its in‐links come
from nodes that have many out‐links. This indicates that the individual receives information from a
wide range of people who are also sending information to a large number of other people. This
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seems to be quite relevant to the question whether innovators act as innovation hubs. A t‐test
shows that at the 95% confidence level, in intervention villages innovators have a significantly
higher authority centrality score than do non‐innovators, t(5.52) = ‐3.59, p<0.05. However, the
difference is not statistically significant in non‐intervention villages.
Potential differences in access to information between the different sub‐groups was also explored,
however, access to information was found to be fairly uniform across both intervention and non‐
intervention villages.
Non-Intervention

Intervention

Authority centrality of survey respondents

1.0

0.8

0.6

0.4

0.2

0.0
Innovator

Adopter

Failure Non-participant

Innovator

Adopter

Failure Non-participant

Figure 4‐3. Differences in network authority centrality score between innovators and non‐innovators
in intervention and non‐intervention villages.

Two measures were taken from the combined network (utilizing both the respondent alters and the
connections between them) ‐ ‘betweenness centrality’ and ‘clique count’ – to discover that
innovators are hubs in a network (See Error! Reference source not found. ad Figure 4‐5).
Betweenness centrality is used to find individuals that are ‘gatekeepers’ in a network by locating
those that are most often on the shortest path between other individuals in the network. On the
other hand, a clique count looks at the number of distinct cliques (a group of over 3 people who are
connected to one another but not well connected to others) that an individual belongs to. At the
90% confidence interval, In the intervention village, innovators are more likely than others to have
higher betweenness centrality, t(5.19) = ‐2.39, p<0.1, and clique count, t(5.70) = ‐2.29, p<0.1. In the
non‐intervention villages, betweenness centrality is not significant but clique count is significant at
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the 5% confidence level, t(11) = ‐20.31, p<0.0001. This finding in the non‐intervention village could
be biased due to data collection. Due to the lack of a local organization facilitating contacts,
respondents were located by beginning with two recommended innovators in the village and
snowballing from them.

Betweenness centrality of respondents in full network

Non-Intervention

Intervention

0.10

0.08

0.06

0.04

0.02

0.00
Innovator

Adopter

Failure Non-participant Innovator

Adopter

Failure Non-participant

Figure 4‐4. Betweenness centrality of the four groups in the intervention and non‐intervention villages.
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Clique count of respondents in full network
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Innovator
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Innovator

Adopter

Failure Non-participant
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Figure 4‐5. Clique count of the four groups in the intervention and non‐intervention villages.

4.2. Characteristics of intervention villages
In addition to the unique individual characteristics of innovators that help to explain their behavior
in a network, there are also differences between the social networks of villages that have had an
intervention and those that have not. The “respondent” network is the network of respondents and
the people they name as people they talk to. It does not include the “who talks to whom” network,
thus it is the basic network that was created from egos and their alters. The respondent network is
a directed network: when a respondent names someone else, it is an “out‐link” and when someone
else names them, it is an “in‐link”. Figure 4‐6 (black circles) shows the respondent network of the
intervention villages and Figure 4‐7 (black circles) shows the respondent network of the non‐
intervention villages. In both figures, gray circles are for people from “other” sources (villages,
cities, or organizations) that are neither intervention nor non‐intervention villages. These two
figures show that the respondent networks in the intervention villages are more connected than in
the non‐intervention villages.

Figure 4‐6. Respondent network in intervention villages (R means “respondent”, N stands for “named”)
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Figure 4‐7. Respondent network in non‐intervention villages (R means “respondent”, N stands for “named”)
Network metrics for the intervention and non‐intervention villages are shown in the
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Table 4‐3. Most of the metrics are quite similar. However, two are distinct (in bold): the ‘Krackhardt
connectedness’ and ‘network fragmentation’ metrics. The connectedness metric is an indicator of
the extent to which individuals tend to link otherwise disconnected parts of the network – that is,
whether there are people who act as bridges. The network fragmentation metric is an indicator of
whether there are small, disconnected sub‐networks. Based on these measures, the respondent
network in the intervention villages is more connected than the respondent network in the non‐
intervention villages. Consistent with this, although less dramatic, the characteristic path length
(that is, the average path length between any two people in the network) is higher in the
intervention villages network than in the non‐intervention villages network. Further, the number
of network levels (the number of “concentric rings”) is higher in the intervention village network.
These metrics present a picture of connected sub‐networks, in which individuals act as bridges
connecting one sub‐network to another (as indicated by the connectedness score) in an expanding
ring of contacts (the number of network levels).
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Table 4‐3. Network metrics for respondent networks

Network metric
Density
Characteristic path length
Betweenness centralization
Closeness centralization
Clustering coefficient
Reciprocity
Krackhardt connectedness
Krackhardt efficiency
Network fragmentation
Krackhardt hierarchy
Network levels (diameter)
Degree centralization
Krackhardt upperboundedness
Component count

Intervention Non‐Intervention
0.01
0.01
3.14
2.47
0.05
0.03
0.03
0.03
0.06
0.06
0.04
0.07
0.93
0.57
0.99
0.99
0.07
0.43
0.96
0.95
7.00
5.00
0.06
0.09
0.85
0.91
2.00
3.00

In Figure 4‐8 and Figure 4‐9 the “who talks to whom” networks are added into the respondent networks for the
intervention and non‐intervention villages. Compared to the respondent networks, there is less difference
between the combined networks. Table 4‐4 shows the same indicators as
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Table 4‐3, and although the intervention villages still show greater Krackhardt connectedness and
lower network fragmentation metrics, the differences are not as sharp as for the respondent
networks.
Table 4‐4. Network metrics for the combined respondent + "who talks to whom" networks

Network metric
Density
Characteristic path length
Betweenness centralization
Closeness centralization
Clustering coefficient
Reciprocity
Krackhardt connectedness
Krackhardt efficiency
Network fragmentation
Krackhardt hierarchy
Network levels (diameter)
Degree centralization
Krackhardt upperboundedness
Component count

Intervention Non‐Intervention
0.05
0.06
2.74
2.25
0.20
0.24
0.01
0.01
0.73
0.82
1.00
1.00
0.69
0.41
0.95
0.88
0.31
0.59
0.00
0.00
6.00
4.00
0.26
0.34
1.00
1.00
7.00
5.00

Figure 4‐8. Combined respondent and ‘who talks to whom’ networks in intervention village
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Figure 4‐9. Combined respondent and ‘who talks to whom’ networks in intervention villages

4.3. Farmers’ experiences with Climate Change: Community Based Adaptation
As part of farmer interviews in Yasothon, we asked a series of questions (Section 7 of Appendix A,
summarized below) to better understand their experiences with climate change and to identify
autonomous adaptation activities.
Perceptions of environmental change
We posed a series of questions
100%
3%
11%
to improve our understanding
10%
90%
of how farmers experience and
80%
21%
react to current environmental 70%
No
changes because understanding 60%
Response
coping mechanisms farmers 50%
No
87%
have historically employed to 40%
68%
manage risks and reduce 30%
Yes
impacts can guide future 20%
adaptation efforts. However, 10%
past coping mechanisms could
0%
prove insufficient in the face of
Intervention
Non‐Intervention
new,
more
extreme Figure 4‐10. Has your environment or access to resources changed in the
past 5‐10 years?
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environmental change. When we asked farmers if they have noticed any changes in the last decade
or so, 68% in the non‐intervention village and 87% in the intervention village said that they had
(see Figure 4‐10 and Table 4‐5). It is likely that the Oxfam/ENF intervention highlighted climate
variability in their minds and led to the higher outcome in the intervention village. However, even
without the intervention, farmers are perceiving change.
Table 4‐5. Summary of farmers' current experiences of environmental change

Environmental Change
(from 5‐10 years ago)

Current Situation



Drier and hotter

Delayed and erratic
rainfall








Change in forest cover

Increased planting of
eucalyptus
More weeds and pests












Increased use of
chemicals





Increased access to
water




Especially in 2008 thing started to become dry.
In the last 2‐3 years, things have been getting dryer because the rainy season
is changing.
Weather is hotter.
Normally they would finish planting in July, but last few years it's been in
August. Even with the pump, the water is not enough for all the fields. The
land dries in a day after they put water on it because it is so hot.
Rain came very late. Rain used to come in May or June, but now not until July,
which delays farm activities.
There is less water and more unpredictable rain.
The forests are decreased because people are cutting big trees to sell them,
make furniture, making charcoal for fuel, or need more farm land.
The destruction of forests has caused the weather patterns to be less
predictable, it has affected the climate (humidity) and reduced rainfall. Before
there was more forest, but because of increase in population, people need the
area for farming, so land is deforested.
Trees are dying because of the drought and heat.
The forest area has decreased because people cut the big trees and grow
eucalyptus which destroys the soil structure.
The forest nearby has not changed much.
Declining of forest land from illegal logging.
Some forest area is now a eucalyptus plantation.
After a lot of people planted eucalyptus, the soil structure declined.
This area used to be forest and now only eucalyptus around. The land is dry
near the eucalyptus, even in the rainy season.
Farmers use more chemicals.
Many people are using a lot of chemicals people get sick from working in the
fields, like headaches, dizziness, vomiting, and blacking out. Solid waste
management and health problems (transpiration disease and Leptospirosis)
are increasingly, due to heavy use of chemical input to their rice farming.
Since people started growing rice twice per year and using lots of chemicals,
the fish population has decreased as a result.
People use a lot of chemicals and many fish and other aquatic species have
died.
Chemical have affected farmer health, contaminated water and contributed to
farmers’ debts.
Quality of air and water might be getting worse, due to intensive use of
agriculture chemical in this area, particularly in the paddy‐sown field.
Since the government built the canals, farmers have access to more water
resources.
More access to water due to the irrigation canals from the Mekong.
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Perceptions of current and expectations of future vulnerability to environmental change
In order to understand farmers’ perceptions of vulnerability, we asked about problematic weather
conditions and how their farm management techniques have helped with these conditions. Error!
Reference source not found. summarizes farmers’ responses to this question. Overall,
respondents thought that drought was a much bigger problem for them than flooding. There were
major droughts 30 years ago, 20 years ago, and again in the mid‐2000’s. And, although farmers
generally felt more capable of managing drought once they had access to an irrigation system, they
were nervous about potential flooding and erratic rainfall because these are newer phenomena.
Table 4‐6. Which weather conditions are most problematic for you?

Impact

Drier and
hotter, and
more
frequent
droughts

Floods or
heavy rain
Pest and
weeds
Altered
precipitation
regime
No problem,
variability is
normal















Why?
Less productivity, damage, and stunted growth of rice
and other crops.
If it comes, they can't grow anything in either their high
or low land.
Especially problematic for famers without connection to
any source of water and sub‐irrigation canal.
Weather is becoming hotter and dryer every year.
If the dry season is too long, their plants will die.

% of all respondents

Might kill all of the vegetables that are grown.
Lack of experience with flooding, renders farmers less
able to cope with excess precipitation.
Farmers with good water management on their farm can
manage droughts.
Presence increases demand for toxic chemicals.
Outbreak of new disease and insect in different period.
No rain during May – June.
Long dry spell (no rain) in April – May.
Afraid: climate change makes weather unpredictable.
Current weather situation is just a normal cycle between
drought and flood period.

69%

14%

10%
8%

2%

We also asked farmers if they expected the environmental changes they were describing to
continue into the future. Of the 49 interviewees, 12 did not respond to this question, however, 36
said yes, they expected changes to continue and only one thought the opposite. The one farmer
who did not expect current changes to continue said that the current dry period is a part of a larger
cycle, and that drought like this will happen roughly every 10 years. He suggested that growing
conditions should be better in the future.
Table 4‐7. Summary of farmers' anticipated environmental changes

Environmental Change

Drier and hotter, and more
frequent droughts



Reduced groundwater



Future Situation
There will be even more drought than now, such that parts of land may
not be able to be farmed.
The weather will be hotter and the rainy season will be unpredictable
and have less rain, which may lead to more droughts.
Drought is getting longer, so groundwater could run out such that there
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Delayed and erratic rainfall




Increased use of chemicals




Reduced access to water



really isn’t any more water.
Groundwater will decline in the near future from current and future
heavy use and changing climate.
The rainfall pattern has changed every year. It needs to carefully
observe this change for future adaptation (shift seeding and
transplanting period or other necessary change).
The rainy season will come later and later because this is the trend he is
seeing. It will make cultivation more difficult.
Demand for agriculture chemical inputs will increase due to ongoing
weed problem in their rice field.
If the drought continues, people will spray more chemicals because
when the fields are dry the weeds grow better.
The government had a project to build a canal in the area, but it has not
yet come to fruition.
If the dry season is longer, there won't enough water in the Chee River
to fill the canals and irrigate the fields.

Building adaptive capacity through innovation
Adaptive capacity (as discussed in Section 2.2) in social
systems is related to the existence of institutions and
networks that learn and store knowledge and
experience, create flexibility in problem solving and
balance power among interest groups (Resilience
Alliance, 2010). Community‐based adaptation functions
at the local level in communities that are vulnerable to
the impacts of ongoing environmental change and
anticipated future climate change. One of our guiding
research questions was: to what extent does innovation
make farmers more or less resilient to climate change? A
part of understanding this is capturing how farmers
have been historically coping to environmental change,
in theory, in the absence of innovation or at least an
intervention inspired innovation, like the AWM projects
piloted through Oxfam/ENF. Box 4‐1 summarizes some
of the coping strategies farmers relayed to us.
We asked farmers two related questions to gauge their
perception of how innovations have, or have not,
contributed to their adaptive capacity:

Box 4‐1. Coping strategies informed by past
experience with environmental change

• Every year one part of her farm suffers
from drought, which is why she built
the deep well for that area
• There has not been any flooding in
almost 3 years after provincial governor
allocated budget to build a dyke to
prevent flood in this area
• With the introduction of on‐farm canals,
farmers experience the less negative
effects of drought. Now it seems, only in
severe drought situations e.g. 2004 or
2007, are famers still unable to cope
even with canals.
• Every year one part of her farm suffers
from drought, which is why she built
the deep well for that area
• Conventional farmers are in great debt
to finance the inputs needed for their
farm.
• Reliance on government insurance in
the case of a natural disaster

1. Have the innovations/changes on your farm
affected the way you decide what to plant next year? (See Error! Reference source not
found.)
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2. Have your current innovations made you better able (more flexible/adaptive) to respond to
change? (See Error! Reference source not found.)
100%

3%

100%

90%

90%

26%

80%

80%

70%

70%

50%

50%

97%

40%

40%

30%

30%
47%

20%

10%

0%

0%
Non‐Intervention

No Response
Figure 4‐12

No

16%

90%
74%

20%

10%
Intervention

11%

60%

26%

60%

3%
7%

Yes

Intervention
No Response

Non‐Intervention
No

Yes

Figure 4‐11

When questioned about whether changes on their farm affected their planting decisions, 97% of the
intervention village respondents replied in the affirmative while only half responded “yes” in the
non‐intervention village (Figure 4‐12). The ENF/Oxfam project, through which much of the AWM
innovations were funded, emphasized water scarcity and more effective water management, so the
responses of the farmers in the intervention villages mirror that emphasis. There was also an
explicit food security part of the project were loan funded were contingent on diversification of
crop choice. This loan criteria could be why famers felt more influenced to make changes in the
intervention village. The non‐intervention village, while lacking in an explicit intervention, was
inspired by the King’s promotion of the self‐sufficient Thai farmer so they were still motivated to
change planting decisions, but only so far is it enhanced self‐sufficiency.
In comparison, the common responses of the intervention and non‐intervention villages were
different when asked about the extent to which their innovations make them better able to
respond, cope or adapt to change. While both responses seem to suggest that innovations make
them better able to cope (Figure 4‐11Figure 4‐12), the emphasis was different. In the intervention
village, they felt they were able to better plan for next year because their water management
systems made them less affected by erratic rainfall. In the non‐intervention village, the emphasis
was on increased self‐sufficiency through innovation.
From the perspective of ENF and the Bak Rua Cooperative, some agricultural water management
strategies are more effective than others at reducing vulnerability and building adaptive capacity;
organic farming and better water management strategies allow farmers to grow more crops,
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produce more, and become more food secure. Organic rice also fetches a higher price for farmers.
Additional water management innovations are an added bonus for farmers.
Table 4‐8 Ability to manage environmental change due to farmer innovations

Environmental
Change

Ability to cope/adapt due to innovations



Drier and hotter,
and more frequent
droughts





Delayed and
erratic rainfall

Increased access to
water
Reduced forest
cover






Even though there is a drought, she can use water from her ponds so she can still
grow crops.
The water management system helps a lot because even if the rain doesn't come,
she still has water for cultivation. She can use the pump more and wants to put
pipes in her field to better distribute the water from the pond.
It is better than before because now she has some water in the dry season. Even if
it is very dry there is still some water in the pond to water her plants. She wants
to make big flat raised plots on the sides of the ponds to grow vegetables after
harvesting rice.
Innovations have not made things that much better; if the weather continues to
get hotter and there are more droughts, it will be difficult to grow things even
with the canals.
His innovations, the pond and well, help him to store water so that he is better
prepared to grow rice; whereas, his neighbors' lands are still dry and drought
ridden. He think 50% help from his deep well and new pond.
He can now grow crops without waiting for the rain, which improves his family’s
food security.
Without the water management system, he would not have rice today.
Better than just depending on waiting for the rain. If possible, he wants to have a
deep well in every field.
He can respond to changes and can have more food security. Since he grows his
own trees, there is a lot of shade where he can stay during a very hot day.

Table 4‐8 shows both specific responses and a general awareness that diversification can build
resilience. For example, one farmer explained that in the past she did not grow vegetables or raise
fish or frogs. After beginning organic cultivation and establishing a water management system, she
was able to add these other practices and be more self‐sufficient. Another farmer explicitly
acknowledged that her off‐farm job will help her to reduce the impacts of any future climate
changes.
At the same time, while acknowledging enhanced capacity for self‐sufficiency, farmers are also
concerned that their current strategies may prove insufficient. In response to the question “Have
your current innovations made you better able (more flexible/adaptive) to respond to change”, a
few farmers made the point that their innovations are making them better able to respond to the
change, but they remain uncertain about the future:





“It is enough to respond to change, especially drought problem”, explained one farmer “but
I may not enough to cope with severely change in the future”.
Another said, “Yes [my innovations have made me more adaptable], but it is not enough to
cope with the future change. It is a dynamic change; then we need to flexible to adjust our
adaptive capacity.”
“ Not yet enough to cope with severely drought”. This farmer, therefore, planned to expand
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his pond (wider and deeper) in order to capture and store more water to ensure that he has
enough food for his family in the future.
“Yes, it is better off but it is still need more adapt for future change and severe drought
events”. In the instance, the farmer was looking towards drilling deep wells are one of her
future options to cope with the change.

Even though they recognize that their individual efforts are making them more resilient, farmers
benefit from being part of a social network that includes institutional nodes, like the Bak Rua
Cooperative or the Oxfam/ENF project. Westley (1995) uses the term “bridging organization” for
inter‐organizational collaboration. As an integral part of adaptive governance of social–ecological
systems, bridging organizations reduce transaction costs of collaboration and value formation and
provide social incentives for participating in projects.
During natural disasters, if farmers cannot produce rice one year, the Bak Rua Cooperative provides
them the seeds for the following year’s planting season. If they do not have enough rice harvest to
feed their family, the Cooperative tried to provide them with rice and suggests growing crops that
are more drought resistant. The institution only has a small budget to help farmers in times of
emergency, but is critical for information sharing and other forms of support.
4.4. Institutional Analysis
Role of national, provincial, and local institutions
Different factions within the national government intersect with climate change and farming issues
at different levels. While ONEP interacts with other Ministries, as well as represents Thailand to the
UNFCC, the Hydro and Agro Informatics Institute (HAII), which falls under the Ministry of Science
and Technology, has several community‐focused initiatives such as the Thai Water Challenge
(facilitating a network of community water resource management). HAII considers itself a bridging
organization because it is connected to several Government entities, NGOs, and public and private
entities like the Coca‐Cola Foundation, which are important sources of investment.
ONEP is the national UNFCCC focal point in Thailand as well as the Secretariat of the National
Climate Change Committee for Thailand. Each ministerial department appoints a staff member to be
a climate change officer to facilitate coordination between ONEP and the home department. GTZ
supports ONEP in this capacity and in their efforts to implement the national strategy. One of
ONEP’s challenges is that because they are situated in the Ministry of Natural Resources and
Environment (MNRE), they are less influential over other Ministries’ policy agendas (GTZ interview,
8/4/10). In theory, ONEP is meant to act as a bridge between government ministries; however,
their ability to perform this function is limited by the minimal influence of the MNRE.
NGOs also play an important role at the national level because while they typically have an office in
Bangkok, they are also dispersed throughout the country. NGO networks have the potential to act as
conduits for exchanging experience and knowledge within the country, as well as within the
broader Southeast Asian region. For example, we came across the Sustainable Agriculture
Foundation while in Yasothon Province and then interviewed the policy coordinator in Bangkok. In
the Southeast Asian region, a wide range of climate change activities are being carried out by non‐
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governmental stakeholders including SEA‐START, IUCN Asia, FAO, WWF, ICEM, Wetlands Alliance,
Oxfam, CARE, Australian National University, ACIAR, IWMI/WorldFish and the Global Water
Partnership. Many of these stakeholders are members of the Regional Adaptation Knowledge
Platform for Asia, which was mentioned above.
Provincial government implements the Central Government’s policy within their own area, leaving
little room for flexibility of independent decision making. At the same time, provincial and district
governments often have to work where the national government is lacking. The provincial
government bridges local and district governments to the central government. The provincial
government must approve of local and district level efforts for them to progress, and must also
receive central support. This bureaucracy slows down action, particularly on newer issues such as
climate change adaptation.
Local institutions are typically the first point of contact for most rural farmers. They are the
sources of advice, information, knowledge, and additional connections for villagers. These
connections with institutions, whether an NGO like ENF or the local district agricultural office, act
as a lifeline, providing pathways to new opportunities, awareness of new government policies and
incentive programs, and the avenue for compensation in the case of disasters. For example, the
Head of the Kannoi sub‐district described himself as a hub within his network: it is his
responsibility to disseminate policies or information about agriculture and other important matters
to village leaders, and then those leaders disseminate it to their villages. Therefore, he is the contact
person between all government departments and the villagers. This ‘one‐stop shop’ approach
provides a mechanism to support all farmers’ needs. However, their efficacy depends on funding,
which is often limited, particularly for larger projects such as provision of irrigation through a
canal.
Institutional perceptions on challenges/barriers to action
According to those interviewed, there were several barriers to effective action on climate
adaptation. One of the biggest impediments to progress on adaptation policy at any level is the
government structure. The current structure discourages coordination across ministries by making
it outside their purview to collaborate with government officials outside their immediate circle. For
example, the Provincial Irrigation Department is only involved with irrigation canals and does not
have control over groundwater use. Groundwater is managed by a separate department: the
Department of Groundwater Resources. Although farmers rely on both water sources, they must
interact with two separate departments that do not coordinate. This complicates management for
all involved. GTZ, seated at ONEP, echoed this point. They maintain that the biggest limitation for
planning and implementation of adaptation activities at the national level is both the capacity of
staff and the limitations of organization’s culture. When each district and department has its own
mission to fulfill, as dictated by the Central Government, it makes the desired cross‐sector
integration for adaptation activities particularly challenging.
This lack of coordination means that many initiatives fall through the cracks. Therefore, it is
critically important for each initiative to have political buy‐in for it to move forward, particularly
regarding funding. For example, a district agriculture officer spoke highly of his member of
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parliament in Yasothon Province because this champion enables him to support his farmers by
implementing water management activities. The downside is clearly that those issues without a
champion are left unattended.
Another major constraint is lack of ability of local agriculture extension officers to completely cover
their assigned territories. Budget constraints limit the capacity of the department to fulfill their
responsibilities and meet farmers’ needs, echoing the familiar refrain: financial resources dictate
the pace of progress.
Another major constraint is prevalence of policies that discourage change. Despite an apparent
push towards organic and self‐sufficiency across the country, it appears that some politicians may
have a vested interest in encouraging agricultural production to stay “business as usual”. In one
interview, it was mentioned that politicians in the Ministry of Agriculture benefit from the chemical
industries, who in turn benefit from the Central Government’s policies. Another example is the
Central Government’s current policy on production insurance that encourages farmers to use more
water. If farmers cannot sell their production for any reason, the government still pays them. This
policy distorts perception of risk by encouraging famers to attempt a large harvest (Manger of
Group, Bak Rua Organic Farmers Cooperative Interview, 8/8/10).
A last constraint identified by the interviewees was that even positive adaptation strategies like
constructing water management systems, have their limitations and will not provide resilience to
all future shocks. And, supporting government institutions tend to have a short‐sighted vision,
focusing on the immediate issues but neglecting long‐term support. Although the water
management systems in the intervention village are positive, they are only suitable for handling
droughts. Depending on how weather changes in the future ‐ for example, if rains become shorter
and heavier ‐ flood management could become a concern. Floods have historically been less of an
issue in this area, and therefore farmers’ ability to cope with these types of changes is unknown.
ENF is identifying solutions such as establishing a seed bank of new varieties to help cope with the
changing climate (ENF Interview, 8/8/10). ENF suggested that the provincial institutions need a
better understanding about climate change adaptation and that longer‐term learning process is
needed such that everyone has a better understanding of climate change in the future.

5. Discussion and recommendations
When pulling together the learning from analyses of the village Social Network, farmer’s
perceptions of adaptation to changes in climate, and the institutional framework for adaptation in
Thailand, certain common strands became apparent. And, opportunities for future action to link
smallholder adaptation activities with institutional efforts came into view. These conclusions and
suggestions are discussed below.
5.1. Innovator characteristics and social networks
Local source of innovation
It is clear from the surveys that some farmers already operate as a local source of innovation in
their communities. This finding indicates that these innovative farmers can provide locally‐
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appropriate adaptation responses to climate change and other changes. This finding is supported
by the literature, which shows that farmers themselves can lead community‐based adaptation
(Altieri and Koohafkan, 2008; Ayers and Forsyth, 2009). In order to support and enhance existing
innovation activity, innovators in different villages should be connected with one another.
The Provincial Departments of Agriculture do provide funds for farmer exchanges, through the
Agriculture Extension Offices, where a few representatives from each village attend an agricultural
training at a recognized learning center. However, there is currently no mechanism for these
trained individuals to take the knowledge back to their communities and share it. To increase
impact, the government could identify the existing innovators within a community to attend the
training, and establish it as a ‘training of trainers’ such that these innovators are then required to
train others in their communities.
However, it is also clear that having some form of formal support is helpful for spreading
innovations. The ENF intervention was explicitly about water resources management for climate
adaptation. In the non‐intervention village, they, too, had support from the Natural Agriculture
Foundation (NAF), a national organization working on sharing sustainable agriculture techniques.
Although this organization was not explicitly focused on adaptation, it encouraged livelihood
resilience through self‐sufficiency. Government extension agents then supported NAF lessons by
encouraging farmers to attend the learning center established by one of the innovative farmers who
had initially connected with the NAF. Agricultural extension agents are also spreading this message
of self‐sufficiency in northeast Thailand. Although this work has seen positive results, placing it
within the context of a changing climate could enable better adaptation.
Connecting farmers with each other can be enhanced by connecting them with extension staff and
agricultural researchers as well. Work has been done globally around creation of this type of
‘learning alliance’ to accelerate and expand learning opportunities across stakeholders within the
agricultural sector. For example, in Nepal, a Learning Alliance around multiple‐use water services
led to the expansion of the approach, however manifested differently in different communities to
suit the local conditions and water resource management norms established by the communities
(Mikhail and Yoder, 2009). In order to improve knowledge sharing around climate adaptation, the
Thai government should set up learning alliances that link farmers who have innovated around an
issue (for example, water resource management due to drought) with those who will need this
knowledge in future. Adaptation to climate change is a new concept in Thailand and the
government is just beginning to work out its strategy. Creating learning alliances around the issue
would help the government concretize its efforts while supporting positive adaptation at the
community level.
Connection to local groups
For villages that have not had an intervention, connection to local groups is very important for
innovators. Thus, it is important to recognize the role of local groups (for example, savings groups,
women’s groups, fertilizer groups, etc.) in creating social ties in a network, and transferring
information. For example, a local savings group can provide a source of funds for innovation that
may be more difficult to obtain and have a higher interest rate from a formal institution like the
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Bank of Agriculture and Cooperatives. Or, women may discuss the success or failure of a new
agricultural technique while working on handicrafts together. This conclusion can be utilized in two
ways: 1) the Department of Agriculture could identify innovators more easily by reviewing the
number of organizational connections of individuals in a community; and 2) the Department of
Agriculture could disseminate information through these other groups as appropriate (not all
groups are appropriate mechanisms, for example, a funeral group.)
Constraints and resources
The results from both non‐intervention and intervention villages show that there are two
preconditions generally present for individuals to become active innovators. First, an individual
needs to have some constraint they have to work within; vulnerability due to climatic risk has been
shown to be a driver for adaptive resource management (Adger, 2003). As mentioned in the results
section, innovators had less access to irrigation than others in the community, and therefore were
incentivized to find alternatives. Second, the innovator generally has some resources but does not
have to be the richest in the community. Access to resources enables the innovator to explore the
aforementioned alternatives. Thus, necessity plus modest means is the mother of invention. As a
corollary, there are probably some potential innovators among the poor who perhaps are
constrained by their lack of access to sufficient resources. This conclusion is evidenced by the large
number of innovators in the intervention villages. Through their climate change adaptation
intervention, ENF provided both training to plan and funding to implement water resource
management systems on member farms. In order to enable poorer farmers who may have
innovative ideas but lack the resources to implement them, government programs should foster
sources of financing with lower interest rates than the Bank of Agricultural Cooperatives. This
could be conducted through a co‐financing project with local NGOs, or support in creation of local
savings groups with revolving loan funds.
Reasons for failure
As mentioned above, not every adopter is successful, and women are disproportionately present in
the group of failed adopters. Although this could be due to sample size, it could also be a useful
finding. In Thailand, cultural norms around gender have historically dictated that women play
largely a supportive role in agriculture, and it is only the past few decades that women have come
to the fore of agricultural production. This leads to multiple conclusions. First, female farmers could
be younger than male farmers, and therefore have less experience in general. Second, agricultural
extension may be targeting male farmers more heavily than female farmers, leading to a
disproportionate information and knowledge flow. Whatever the cause, it is important that
government programs support the capacity of adopters, focusing especially on women‐headed
households and newer farmers, to make more effective use of local innovations. As income streams
shift due to economic or environmental factors, individuals may need to shift back to farming as
livelihood, necessitating rapid learning. Government programs could be developed to provide
support to those newly entering farming.
Hubs and gatekeepers
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As mentioned in the results section, innovators are both hubs and gatekeepers in a network. They
have a higher network authority centrality score, which means that they receive information from
many others who are also sharing information with many others. This implies that they have access
to a greater number of information sources that also are connected to a greater number of
information sources. They also have a high betweenness centrality, which means that they more
often connect others within a network, therefore acting as information gatekeepers. Both of these
roles are incredibly important. Access to more sources of information can enable greater innovation
and playing the role of gatekeeper means that they are central to the functioning of the network.
Gatekeepers fill a structural hole in the network by connecting groups of individuals who may not
otherwise be connected. However, as information is passed through these clusters, the gatekeeper
retains control of the information (Haythornthwaite, 1996). Agricultural extension activities can
utilize existing networks by identifying key innovators in an area and working with them as leader
farmers to share their experiences and display new techniques. Further, the strengthening social
capital through linking innovator networks with wider‐scale government management and
regulation of natural resources can improve planned climate change adaptation (Adger, 2003).
Thus, for larger‐scale infrastructure that is beyond the resources of a village, and requires
government or donor support, implementers should consult with the innovator networks, as well
as with village governing bodies, to ensure that these projects support, rather than hinder, existing
innovative activity.
Currently, when farmers lose part or all of their crops due to drought, floods, or other
environmental risks, the Agricultural Extension Department, Ministry of Agriculture and
Cooperatives, pays them compensation, particularly for economic crops such as rice, maize, cassava
and sugarcane through the Bank of Agriculture and Agricultural Cooperatives (BAAC). This
program disincentivizes innovation and adaptation for both farmers and government
representatives. If farmers are rewarded for poor planning, then there is no reason to change their
behavior, even if it does not result in a successful crop. In fact, it encourages maladaptation to
future risks; as the environment changes, they will continue to practice agriculture in the same way,
continuing to produce failed crops. If the government payments then disappear, the farmer will be
less able to adjust to environmental risks.
In Thailand, government processes are largely top‐down. Although the government holds a public
hearing prior to large‐scale infrastructure development projects, there is little actual participation
of villagers in decision‐making processes. And, the major bottom‐up mechanism for selection of
village‐level development projects is conducted through a meeting of village heads where projects
are recommended to the sub‐district level. Thus, the level of village participation depends on
whether the village head requests input into project recommendation. Since the sub‐district is
generally considered the level at which pilot adaptation activities will be occurring in Thailand, and
these pilot activities will need to sync with the national climate adaptation plan, a participatory
process must be envisioned and implemented through the sub‐district adaptation process.
Strengthening the capacity of adopters
The intervention village had greater connectedness and lower network fragmentation than non‐
intervention villages. The intervention villages also had more active adopters. These factors
45

indicate that an intervention such as the ENF’s climate adaptation intervention can be successful in
strengthening innovator‐adopter links and the capacity of adopters. However, a note of caution: if
done wrong, an intervention could destroy or weaken existing networks. As mentioned above, ENF
provided loan support with lower interest rates than other local formal options and created
information linkages through established field visits. These components created access to
knowledge and opportunity that farmers would not have had otherwise.
By linking with a local farmers’ organization (the Bak Rua Farmer’s Group), they tapped into
existing social networks and strengthened them instead of trying to re‐create new ones. Instead,
they connected farmers in separate areas that would likely have not connected with one another
through the field visits, creating a greater number of adopters. The farmers then adapted the
learning if the innovation was difficult to apply on their land or did not fully suit their needs.
Ultimately, it seems that by taking the time to learn how knowledge and information was already
flowing in the area, ENF was able to provide a stronger intervention. Government programs can
learn from this experience: discovering how to best draw out existing innovations and integrate
within the existing knowledge flows, a program can support farmers instead of creating new
structures. This has the possibility to achieve more successful anticipatory adaptation outcomes
while requiring less funding.
5.2. Creating an Enabling Environment for Adaptation in Thailand
The institutions and social networks (which include institutional networks) that small holder
farmers are apart of learn and store knowledge and experience. They have an integral role in those
farmers’, and the social‐ecological systems on which they survive capacity to adapt to change.
Institutions and social networks can allow for the flexibility in problem solving and the balance of
power among stakeholders that contributes to resilience in the face of adversity (Resilience
Alliance, 2010; Folke and Berkes, 2002; Hahn et al., 2006; Olsson et al., 2004).
Critical need to bridge the disconnect between national and local adaptation efforts
In Thailand, most policy on adaptation remains exploratory and generic, or in the form of individual
projects. It reflects an ongoing disconnect between national and local adaptation efforts in Thailand.
In essence, they are parallel efforts. Community‐based adaptation is already happening, both
through autonomous coping strategies as well as explicit donor‐driven adaptation efforts. Farmers
have already expressed concern that the coping mechanisms they have historically relied upon may
prove insufficient to deal with erratic rainfall, shifting precipitation regimes and thermal extremes.
One coping strategy, to deal with drought, is tapping groundwater to supplement pond irrigation
when the rains are delayed or erratic. Yet, with less rain there is less recharge, and if rain
diminishes over time, leading to an increased reliance on groundwater, farmers in Yasothon could
be facing scarcity from all water resources. Adaptive management recognizes these sorts of
tradeoffs and highlights when current coping strategies could actually create maladaption. This
underscores how essential it is to bridge national and local efforts. If local experiences are not
heard in the national arena, climate change will never be urgent enough to be seriously addressed.
On the flip side, if national support is not provided, local efforts will remain isolated and incoherent,
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limiting their ability to become widely beneficial.
Not only is translating local experience into national policy inherently challenging, but the way the
government is structured makes integrated adaptation planning a challenge. The Ministry of
Agriculture’s system of resource management is fragmented. For example, different departments
are responsible for different parts of a water system within the same geographic location, meaning
that often the right hand may not know what the left is doing. Farmers often cited their ability to
drill a well to pump groundwater as a coping strategy to the region’s recurring droughts. Without a
coordinated management effort that fully accounts for resource use, farmers’ current coping
mechanism could prove insufficient in the long run.
Yet, there are ways that the two could be better linked. Improved community participation in the
sub‐district level project selection, mentioned above, would be a first step, but is not enough.
Existing NGO projects such as the ENF intervention reviewed in this case study work independently
and largely completely separately from government efforts. Creating communication linkages
between these local NGOs and the sub‐district and district‐level government offices could help
foster important linkages. Another mechanism could be identification of the individuals or
institutions that are best poised to act as the bridge, with connections to both arenas. HAII is one
such organization, and there are undoubtedly others. Additionally, there are international NGOs
connected to the adaptation efforts at the national and Southeast Asia regional levels through the
Regional Adaptation Knowledge Platform and other mechanisms. Linking these NGOs with the
projects being undertaken at the local level can help bring the lessons about how adaptation is best
practiced in certain contexts from the local level to national and regional level policy. Co‐funding of
adaptation projects by the government and NGOs and creation of Learning Alliances at each level
could not only help farmers to adapt to a changing environment, but streamline policy across the
various levels within Thailand.
The leader of the Bak Rua Cooperative supported this suggestion. She claimed that with the current
government system, the connection must initiated from NGOs and research organizations. While
local government bodies are limited to provide support sanctioned from the Central Government,
NGOs and research entities have the flexibility to forge their own way. NGOs and research groups
can gather data and evidence from their existing projects and show where government programs
sanctioned by the national level can better support adaptation efforts on the ground.
Work within the existing fragmented structure to disseminate climate change knowledge
There are two examples in Yasothon where structures are in place that already bridge
communication between the government and its population and between different government
agencies, however these channels have not been leveraged to deal with climate change. There are
longstanding annual forums that government departments hold to communicate with their
stakeholders. For example, the Provincial Department of Irrigation convenes an annual meeting
with the farmers to plan for the next year in terms of what to grow, and how much water is
available so that farmers can plan accordingly. The Department tells the farmers how much water
they have left, allocates within the existing local management structure of water user groups, and
then provides the water, letting farmers decide how to use the remaining amount. At the
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Department’s annual meeting, and in its preparation for the meeting, the potential climate change
impacts could be introduced and addressed.
The Irrigation Department also has a communication‐ and data‐sharing mechanism in place,
through its work with the Irrigation Departments in Khon Kaen, Chaiphoom, Yasothon, and Ubon
Ratchathai Provinces. They share a tele‐metering system to monitor river flow and river levels and
adjust the management strategy accordingly. Every pumping station on the river has a tele‐meter
data collection point that monitors and reports to all the departments managing the river water.
This system has yet to be leveraged to manage potential climate risks.
Working within the current system is a good first step; however, because climate change affects
most, if not all, sectors and departments within the government, it requires coordinated and
integrated planning efforts to ensure adaptation efforts are not at odds with each other. According
to GTZ, climate change initiatives have already been a catalyst for integrated thinking. Through
thinking about the challenges posed by climate change for planning purposes, people are slowly
opening up to the possibilities of integrated planning (GTZ, 8/4/10).
Build national and local adaptive capacity
In terms of planning for future climate change, there is a general lack of understanding in terms of
what changes to expect and how to deal with them across all levels. For example, when the
Irrigation Department Director was asked about the possibility of river flow being reduced as
rainfall is reduced, he indicated that scarcity would never be a problem because upstream dams
could always be tapped. Misconceptions or lack of holistic thinking can be dealt with as Thailand
progresses in its plans for climate change. The Climate Change Adaptation in the Lower Mekong
Basin Countries project (ICEM, 2009) conducted its own gaps and opportunities assessment. Their
findings are summarized in Table 5‐1.
Table 5‐1. ICEM (2009) gaps and opportunities in Thailand’s management of climate change risks

Gaps








Awareness of climate change in the general
population.
Adaptation capacity (but didn’t find Low
adaptation capacity to climate change in the
general population).
Institutional strength and capacity.
Technical knowledge among government
agencies & NGOs.
Prediction and assessment tools.
Analytical studies on climate change impacts.
Inadequate, reliable climate change data.

Opportunities









Improved development and assessment of
adaptation strategies.
Development and implementation of capacity
building programs.
Development and implementation of awareness
raising programs.
Mainstreaming adaptation to climate change in
national policy development processes.
Mechanisms to increase funds for adaptation to
climate change.
Investigations into linkages between poverty
and climate change.
Development and dissemination of Improved
modeling tools.
Increased scientific research.

They similarly acknowledge that Thai farmers have inherent resilience and adaptive capacity, due
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to the nature of the livelihoods being completely reliant on the climate. But, the farmers will need
the technical and financial support. Therefore, the sooner government institutions involved in
agricultural development are informed and equipped, the better the outcome will be.

6. Conclusion
Anticipatory, planned adaptation needs to be part of a comprehensive process, one entailing more
than merely the implementation of a policy or the application of a particular technology. It is a
multi‐stage and iterative process, involving information development and awareness‐raising;
planning and design; implementation; monitoring and evaluation. Processes at the local and
national levels are already underway in Thailand to deal with both current and impending climate
risks. These processes need to be explicitly linked such that one can inform and support the other.
Learning about both the autonomous adaptation efforts of farmers already occurring and the local
interventions supporting them can aid policymakers in creating their actionable plans for future
adaptation. Connecting the various actors – from the local to the national levels – can enable all
parties to work together to prepare for future shocks. Social networks, a key to spreading
innovations for adaptation, can be fostered and utilized in this endeavor. The keys to adaptation
already exist. It will take an unveiling of the mechanisms already in place and creation of
partnerships to foster the use of these mechanisms for the agricultural sector in Thailand to adapt.
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Appendix A: SNA Questionnaire
Sustainable Ag Innovations Thailand – Interview Questions
1. General
1.1. Interview date: ______________________________________________________________
1.2. Interviewer:
1.3. District:
a. Mueang Yasothon
b. Sai Mun
c. Kut Chum
d. Kham Khuean Kaeo
e. Pa Tio
f. Maha Chana Chai
g. Kho Wang
h. Loeng Nok Tha
i. Thai Charoen
1.4. Sub‐district/commune:
________________________________________________________________
1.5. Village: ____________________________________________________________________
1.6. Which sub‐group are they? (Innovator = I; Adopter = A; Failure = F; Non‐participant = N)
________________________________________________________________________
1.7. If Non‐participant, ask them: Why did they not participate in the project?
______________________________________________________________________________
______________________________________________________________________________
__________________________________________________________________
2. Individual characteristics of farmers
2.1. Name: _____________________________________________________________________
2.2. Age:_______________________________________________________________________
2.3.
Male
Female
2.4. What is the last grade you have completed in school: _______________________________
2.5. Number of people in the household: ____________________________________________
2.6. How much total land do you:
plot Own (Rai) Rent to others (Rai) Rental cost(THB) Rent from others (Rai) Rental cost (THB)
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2.7. Have you raised livestock and/or aquaculture products in the last 12 months?
(cow = 1; buffalo=2; pig=3; goat=4; chicken=5; duck=6; fish=7)
Type of animal

Number

2.8. What are your different sources of livelihood?
Type

For
consumption?
(Y/N)

For
income?
(Y/N)

Notes

Vegetables
Fruit
Rice
Other crops
Livestock
Fish
Other aquatic resources
Jobs
remittances
other
2.9. Considering all your different sources of income, could you indicate what percentage is derived
from the various activities:
Vegetables Fruit

Rice

Other
crops

Livestock Fish

Other
Jobs
aquatic
resources

Remittances Other

2.10. Do you have access to a mobile phone? (own, rent, family member, friend, etc.)
_________________________________________________________________________
2.11. What other means of communication/knowledge sharing do you commonly use?
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Radio
News through television
Newspapers (national, regional?)
Word of mouth
Information board
Meetings/workshops (specify) _____________________________________________
I hear information when I leave the village
Other _________________________________________________________________
2.12. In what organizations/groups do you participate:
Organization name

Role/relationship

F = formal;
I = informal

2.13. Compared to your neighbors, would you say you are:
Poorer
The same
Better off
Much better off
[Enumerator: Write down your perception of the wealth of the family]
Poorest
Poor
Medium
Richest
3. Agriculture water management questions
Which techniques/technologies do you use?
Surface water irrigation

Dams / reservoirs / tanks
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Irrigation structures e.g.
canals/furrows conveying
Bunded fields
Groundwater irrigation

Pumps
Buckets
Field (soil and water) conservation
practices

Shallow wells

Conservation tillage

Pumps for deep wells

Mulching

Wind turbine for pumping water
(from gw or surface water)
Rainwater harvesting
Dams / reservoirs
Spate irrigation
Ponds
Supplemental irrigation
Gravity flow

Terracing
Contour ploughing
Contour bunds / stone bunds
Pitting
Ridges
Sunken beds
Cover crops
Drainage

Other (name this/these):
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
4. Innovation discovery
4.1. Are you doing anything differently on your farm from the way your parents did it?
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________

4.2. Are you doing anything differently from 5‐10 years ago?
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________

[If NO to both 4.1 and 4.2, then skip to 4.5]
4.3. Where and when did you learn about these new technologies or practices?
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________

4.3.1.Did you learn about these new technologies or practices from someone else?
IF YES
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4.3.2.

From whom (can be more than one person)?

______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________

4.3.3. What convinced you to try it?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
4.3.4. Have you adapted or changed these technologies or practices in any way from what the
person described?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
4.3.5. Did you tell anyone about your changes? Who?
__________________________________________________________________________
__________________________________________________________________________
IF NO
4.3.6. Why did you make the change?
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
4.3.7. Did you talk to other people about what you did? Who?
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
4.4. Do you generally talk to people about changes you make on your farm?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
4.5. [For Non‐adopter or Non‐intervention Interviewee. If part of EN project, ask what additional
sources they used to finance the changes.]
If you wanted to adopt or have adopted an innovation/technology from another farmer, how
would you or do you already finance this change?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
5. Name Generators (on excel spreadsheet)
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6. Small World
6.1. If you wanted to contact the chief of the Provincial Agriculture Department, how do you think
you would do it? Who would you contact first in order to get information to them?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
6.2. Would you ever want to share with farmers in another region about a change you made?
______________________________________________________________________________
______________________________________________________________________________
6.2.1.Why would you (not) want to do that?
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
6.2.2.Whether you would or not, how do you think you would do it? Who would you contact
first in order to get it to them?
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________
7. Innovation and resilience
7.1. Have the innovations/changes on your farm affected the way you decide what to plant next
year?
__________________________________________________________________________
IF YES
7.1.1. How?
__________________________________________________________________________
____________________________________________________________________
7.1.2.Which weather conditions are most problematic for you? (floods, droughts, etc.)
__________________________________________________________________________
__________________________________________________________________________
IF NO
7.1.3. Why not?
__________________________________________________________________________
__________________________________________________________________________
________________________________________________________________
7.2. Has your environment or access to resources changed in the past 5‐10 years? [identifying
environmental change] ___________________________________________________________________________
IF YES
7.2.1.How has it changed?
__________________________________________________________________________
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__________________________________________________________________________
_________________________________________________________________
7.2.2.How have you coped with the problems caused by this change?
__________________________________________________________________________
__________________________________________________________________________
_________________________________________________________________
7.2.3.Do you expect the changes to continue into the future?
__________________________________________________________________________
____________________________________________________________________
IF NO
7.2.2

What do you think the future environmental problems will be in your village?
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________

7.3 Have your current innovations made you better able (more flexible/adaptive) to respond to
change? [getting at adaptive capacity of interviewee in response to change]
______________________________________________________________________________________
______________________________________________________________________________________
____________________________________________________________________________
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Appendix B: Institutional survey questionnaires
NATIONAL
1. General
1.1. Name:
1.2. Email address:
1.3. Name of institution:
Sustainable Agriculture Foundation.It at 912 Soi 7, Ngamwongwan 31, Amphur Muang,
Nonthaburi .
1.4. Position/Responsibilities:
1.5. Geographic region covered by institution (circle as many as apply):
Northern Thailand
Eastern Thailand
Southern Thailand
Northeastern Thailand
Other, please list:
Western Thailand
Central Thailand
2. Please briefly summarize how your organization’s role in national adaptation efforts:
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
3. Perceptions of problems/challenges
From your institution’s point of view, what are the main challenges with regards to planning and
implementing adaptation activities at the following levels?
Local:

Province:

District:

National:
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4. Perceptions of solutions
From your institution’s point of view, what do you think needs to change to improve the adaptation
policies in Thailand, i.e. better access to information, access to funds? Prioritize?
Local:
Province:

District:

National:

5. Perceptions of opportunities
What is your institution already doing to improve the level and quality of adaptation activities at the
national, provincial, district, and/or community level? (do you have a brochure or report you could
share with me? What information won’t I find in this?)
Local:

Province:

District:

National:

6. Key Institutions/Actors in the Network
6.3 Are there any organizations that are especially important to accomplishing climate adaptation
goals in Thailand?
Local:
Province:

District:

National:
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6.4 Are there any organizations that are especially obstructive to accomplishing climate adaptation
goals in Thailand?
Local:
Province:

District:

National:

7. Institution/Expert Specific Questions:
6.3 How much is known or understood about the way farmer’s share ideas and/or perceptions of risk? How could our project, which
aims to identify how farm innovations spread between farmers and farm communities, help inform the design of adaptation
interventions?
6.4 Do have you suggestions on how we can ensure our project could fill a previously identified knowledge‐action gaps in adaptation
e.g. linking theory, knowledge and practice?

8. Agriculture water management innovation questions
8.1. On which techniques/technologies/adaptation strategies does your organization work with
farmers ?
Field (soil and water) conservation practices
Flooding:
Conservation tillage
Surface water irrigation
Mulching
Dams / reservoirs / tanks
Terracing
Irrigation structures e.g. canals/furrows
Contour ploughing
conveying
Contour bunds / stone bunds
Bunded fields
Pitting
Drought:
Ridges
Alternative Cropping
Sunken beds
Promote drought‐resistant varieties
Natural Disaster Preparedness
Promote Crop diversification
Early Warning Systems
Planned adaptation‐ future thinking
Promote crop substitution (with less water
intensive varieties, or replace off‐season rice
Ongoing climate data collection and
with other crops such as soybeans or peanuts.)
monitoring (e.g. temp, precip)
Intercropping, mixed cropping
Development of community based water
resource management plan
Reduced area under tillage
Rainwater harvesting
Development of an integrated watershed
management plan
Dams / reservoirs
Spate / more efficient irrigation
Other (name this/these):
Ponds
.…………………………………………………………………………
Charco dams / lambo
…………………………………….…….
Supplemental irrigation
.…………………………………………………………………………
Gravity flow
………………………………….…….
Pumps
.…………………………………………………………………………
Buckets
…………………………………….…….
Groundwater irrigation
Shallow wells
Pumps for deep wells
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8.2. Why did you decide to focus on these specific techniques?
8.3. Where and when did you learn about new technologies or practices that you are sharing with
farmers?
8.4. Did you learn about these new technologies or practices from another organization? If so, which
one/s?
8.5. [Non‐national question] When you are working with communities, do you notice particular farmers
that are innovative?
If YES
8.5.1.How are these innovations encouraged by your organization?
8.5.2.Do you incorporate them into your work?

9. Innovation Outreach
9.1. How well received are these interventions by the farmers?
9.2. Is it tried/adopted widely or by self‐selecting farmers?
9.3. How are these types of strategies are communicated among farmers?
9.4. What kinds of outreach strategies do you employ to share your proposed adaptation strategies?
9.5. Would having a better understanding of a village social network influence your current outreach
strategy? If so, how?
10. M&E
10.1. Have some of these adaptation strategies proven more effective than others at reducing
vulnerability?
10.2. What are your means for gauging this effectiveness? E.g. How can you determine whether a
farmer is more resilient to future climate change in relation to the adoption of these strategies?
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11. Institution’s Network‐ Key Actors and Roles
11.1.
What other organizations do you work with on climate change and adaptation efforts?
In the following table, please list the names of the institution; the type of institution; influence; How often do you talk with someone in
the organization? (project basis; once/month; twice/month; once/yr, etc.)
Type (NGO, research,
government, private
sector,
university,
research)

Institution/Entity

EXAMPLE INSTITUTION

Regional CC Adaptation
Platform for Asia

THINK TANK

Level of Influence (1
( + for positive, ‐ for negative)

low,

10

high)
How often my institution interacts/ed with
them (key individual within an org.?)

Formation

Implementation

+ 7 (moves policy process
forward)

‐2 (more interested in
policy
than
implementation,
but
doesn’t impede process)

Monthly 2005‐2009

Knowledge

Asian Institute of Technology (AIT)
Climate Change Knowledge Management
Centre (CCKM), Ministry of Sciences and
Technology
UNEP Regional Resource Centre for Asia
and the Pacific (AIT/UNEP RRC.AP)
Thailand Climate Change Committee
ONEP/National Board on CC
Royal Irrigation Department
DWR
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Ministry of Agriculture
Department of Disaster Prevention and
Mitigation
SEA‐START
SEI Asia Centre
Thailand Environment Institute
Raks Thai / CARE International
Oxfam
HAII
USAID/Development Agencies
IWMI, ADAPT
IGES

11.2.
Ultimately, who makes decisions on national adaptation policy?
11.2.1. Formation?
11.2.2. Implementation?
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11.3.
For those institutions with which you interact, indicate in which ways you interact
(a‐d):
Exchange of Material Resources
#
of
institution
(from
previous
list)

a) financial contributions,
b) office or meeting space,
c) technology/supplies,
d) other

Exchange of information and
advice

Collaboration and coordination of project
activities

a) technical assistance
a) joint project implementation
b) training and capacity building
b) sharing expertise/ human resources,
c) project management
c) other
d) other

1
2
3
4
5
6
7
8
9
10

6.5 Are there any organizations that are especially important to accomplishing climate
adaptation goals in Thailand?
Local:
Province:

District:

National:
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6.6 Are there any organizations that are especially obstructive to accomplishing climate
adaptation goals in Thailand?
Local:
Province:

District:

National:
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LOCAL
12. General
1.1. Name:
1.2. Contact Info (email address):
1.3. Name of institution:
1.4. Position/Title:
1.5. Responsible for:
1.6. Geographic region covered by institution (circle as many as apply):
Eastern Thailand
Northern Thailand
Southern Thailand
Northeastern Thailand
Western Thailand
Other, please list:
Central Thailand
2. Please briefly summarize how your organization’s activities with respect to farm interventions;
does your organization deal with climate change issues at all? If so, how?
3. Perceptions of problems/challenges
From your institution’s point of view, what are the main challenges with regards to planning and
implementing agricultural/water management activities at the following levels?
Local:

Province:

District:

National:

4. Perceptions of solutions
From your institution’s point of view, what do you think needs to change to improve the
agricultural/water management policies in Thailand? Is one a priority over others?
Local:
Province:

District:

National:

5. Perceptions of opportunities
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What is your institution already doing to improve the level and quality of agricultural/water
management activities at the national, provincial, district, and/or community level?
(do you have a brochure or report you could share with me? What information won’t I find in this?)
Local:

Province:

District:

National:

6. Key Institutions/Actors in the Network
6.5 Are there any organizations that are especially important to accomplishing
agricultural/water management goals in Thailand?
Local:
Province:

District:

National:

6.6 If they want to implement an agriculture policy, development intervention or agriculture
etc. how would they go about it? How much flexibility do they have vs. having to wait for
central government directions?
6.7 How do different departments, agencies, NGOs etc. coordinate similar efforts?
6.8 Are there any organizations that are especially obstructive to accomplishing
agricultural/water management goals in Thailand?
Local:
Province:

District:

National:

7. Agriculture water management innovation questions
7.1. How do they learn what famers need?
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7.2. On which techniques/technologies/agricultural/water management strategies does your
organization work with farmers?
Flooding:

Ridges

Surface water irrigation

Sunken beds

Dams / reservoirs / tanks
Irrigation structures e.g. canals/furrows
conveying
Bunded fields
Drought:
Alternative Cropping
Promote drought‐resistant varieties
Promote Crop diversification
Promote crop substitution (with less water
intensive varieties, or replace off‐season rice
with other crops such as soybeans or
peanuts.)
Intercropping, mixed cropping
Reduced area under tillage
Rainwater harvesting
Dams / reservoirs
Spate / more efficient irrigation

Natural Disaster Preparedness
Early Warning Systems
Planned agricultural/water management ‐
future thinking
Ongoing climate data collection and
monitoring (e.g. temp, precip)
Development of community based water
resource management plan
Development of an integrated watershed
management plan

Other (name this/these):
.……………………………………………………………………
………………………………………….…….
.……………………………………………………………………
……………………………………….…….
.……………………………………………………………………
………………………………………….…….

Ponds
Charco dams / lambo
Supplemental irrigation
Gravity flow
Pumps
Buckets
Groundwater irrigation
Shallow wells
Pumps for deep wells
Field (soil and water) conservation practices
Conservation tillage
Mulching
Terracing
Contour ploughing
Contour bunds / stone bunds
Pitting
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7.3. Why did you decide to focus on these specific techniques?
7.4. Where and when did you learn about new technologies or practices that you are sharing with
farmers?
7.5. Did you learn about these new technologies or practices from another organization? If so, which
one/s?
7.6. When you are working with communities, do you notice particular farmers or famer groups that are
innovative?
If YES
7.6.1.How are these innovations encouraged by your organization?

7.6.2. Do you incorporate them into your work?

8. Innovation Outreach
8.1. How well received are these interventions by the farmers?
8.2. Is it tried/adopted widely or by self‐selecting farmers?
8.3. How these types of strategies are are communicated among farmers?
8.4. What kinds of outreach strategies do you employ to share your proposed agricultural/water
management strategies?
8.5. Would having a better understanding of a village social network influence your current outreach
strategy? If so, how?
9. M&E
9.1. Have some of these agricultural/water management strategies proven more effective than others
at reducing vulnerability?
9.2. What are your means for gauging this effectiveness? E.g. How can you determine whether a farmer
is more resilient to future climate change in relation to the adoption of these strategies?
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Appendix C: AKP Survey
This survey is part of an SEI project on adaptation and agriculture innovation in Thailand. We are using social
network analysis tools at the farm level to understand the spread of community agricultural innovations in
Yasothon Province. This survey is part of an organizational social network analysis to understand the
structure, roles, and knowledge of organizations working on local to national adaptation. This survey is
designed to help identify the influence of these actors in the adaptation domain, and how knowledge and
resources are exchanged among actors. The desired outcome is an improved understanding of community
networks and local innovation dissemination so that these insights on how adaptation strategies could become
more widely adopted can be shared through an organizational network of adaptation planners, policy makers,
and practitioners’ in Thailand.
Please return this survey to SEI by fax: 02 251 4419
or email a scanned copy: AMANDA.FENCL@SEI.SE

1. Background Information
1.1. Name:
1.2. Email address and website:
1.3. Name of organization:
1.4. Name of Position:
1.5. Briefly explain your role and responsibilities in the organization:
1.6. Geographic region covered by organization (circle as many as apply):
Regional (SEA)
Western Thailand
Regional (ASIA)
Central Thailand
National,
list
Eastern Thailand
country:____________
Southern Thailand
Northern Thailand
Other, please list: __________
Northeastern Thailand
1.7. List 3‐5 key words that describe the areas on which your organization/organization works:

2. Does your organization/organization currently work on adaptation?
Y
N
2.1. If yes, at what level? (Please indicate the level(s) at which your organization works)
Community
Provincial
National
Regional
Other
2.2. If no, please indicate the answer(s) that best matches your organization’s status on
adaptation
2.2.1.We have worked on adaptation in the past, but don’t have current
projects/programmes
2.2.2.We plan to in the future
2.2.3.We do not have any current, past or future plans to work on adaptation
2.3. Is it necessary for your organization to work across different levels?

2.4. If you already work across different levels, what are the mechanisms to do so?
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3. Thailand Adaptation Network: Actors and Influence
3.1. Who is involved in Thailand’s Adaptation Process?

Organization/ Agency/ Organization
(names of key actors in adaptation
policy and implementation)

Type
(NGO,
research,
government, private sector,
university)

Level of activity
(local,
sub‐district,
district,
province,
national etc.)

EXAMPLE ORGANIZATION

RESEARCH

REGIONAL

Local government agency

GVT

DISTRICT

Rank the organization’s influence on policy
formation and implementation of adaptation in
Thailand
on
a
scale
of
1 (low) ‐ 10 ( high) or 0 (neutral/zero influence)
“ + “ for positive, “‐“ for negative
Policy Formation
Implementation
+ 7 (moves policy
process forward)
+2 (barely moves policy
forward)

‐2 (more interested in
policy, but doesn’t impede
implementation)
+10 (positively influences
implementation)

My
organization
interacts with this
one regularly (Y/N)

N
Y
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3.2. For those organizations with which you interact with on a regular basis, summarize in which ways you interact
Name
of
Organization
(from 3.1 list)

Exchange of Material Resources
(e.g. financial contributions, office or
meeting space, machines)

Exchange of information and advice
(e.g. technical assistance, training and
capacity building, project management)

Collaboration and coordination of project activities
(e.g. joint project implementation, sharing
expertise/human resources)

Other
ways?
(please list)
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4. Perceptions of problems/challenges:
4.1. What are the main challenges with regards to planning and implementing adaptation activities?
4.1.1.From your organization’s perspective:

4.1.2.From your perspective:

4.2. What do you think needs to change to overcome these challenges?
4.2.1.From your organization’s perspective:
4.2.2.From your perspective:

4.3. What is your organization doing to overcome these challenges?

THANK YOU FOR YOUR TIME!
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