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ABSTRACT

Agricultural communication to mitigate climate change enables information dissemination
of both scientific knowledge (SCK) and indigenous knowledge (IDK) for practical farming.
This research analyzed knowledge utilization and conducted community-based participa-
tory communication to propose a practical agricultural communication framework for
climate mitigation. Based on a qualitative method of data collection in Phichit province,
the key findings showed that SCK and IDK can be mutually utilized to enhance the good
relationship among the people and for the people with nature. The participatory commu-
nication processes consisted of planning, interventions, andmonitoring and empowerment.
The successful farmers employing the farming practices of not burning rice straw, rice straw
composting, and alternative wetting and drying technique were the main senders. The
messages were related to their farming practices focusing on a practical and understandable
message and graphic explanations. Vinyl was selected as a communication material for
signage in the most noticeable areas in their communities. This research highlights
that participatory communication with group dynamics and communication promotion
mechanisms at both local and national levels should be enhanced.

© 2018 Kasetsart University. Publishing services by Elsevier B.V.

Introduction

The agricultural sector plays an important role regarding
global warming both in terms of greenhouse gases (GHGs)
emission and carbon dioxide (CO2) absorption into trees,
soil, and humus (Arunrat& Pumijumnong, 2017). According
to previous studies relating to agricultural communication
(Cannon, Specht, & Buck, 2016), there is a lack of a
communication model or guidelines regarding agricultural
communication, scientific and indigenous knowledge, and
climate change issues, while the more serious impacts of
climate change are closer to the local farmers. The term

‘scientific knowledge for climate mitigation’ or ‘scientific
knowledge’ means agricultural knowledge to reduce GHGs
emission, which is accumulated by systematic study and
organized by general principles. According to the defini-
tions by Schoenhoff (1993) and Gadgil, Berkes, and Folke
(1993) and the context of this study, the term ‘indigenous
knowledge for climate mitigation’ or ‘indigenous knowl-
edge’ means agricultural knowledge to reduce GHGs
emission, which is discovered and developed through trial
and error, and shared and practiced among a local com-
munity over time based on the social capitals. This knowl-
edge is the basis for local-level decision-making to fit with
the socio-economic and environmental conditions of that
community.

Although SCK for climate mitigation has been globally
disseminated, tailoring the knowledge, including coordi-
nating with indigenous knowledge IDK for practical
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application at a local level, is scarce. Tofill this gap, the goal of
this paper was to explore a practical agricultural communi-
cation framework for climatemitigation, compiling both SCK
and IDK, and the communicative intervention in local
contexts. This study integrated the frameworks of science
communication and integrated knowledge translation based
on a participatory communication approach to frame and
propose an agricultural communication model for practical
climate mitigation. Through both primary and secondary
data, the analysis and synthesis of this study can also
disseminate both SCK and IDK to promote better under-
standing and raise awareness of the climate change impacts
of farmers.

Literature Review

Climate change has already caused significant impacts
on the agricultural sector in terms of water resources (Wilby
et al., 2006), the production of crops such as maize, wheat,
and rice (Challinor & Wheeler, 2008; Howden & O'Leary,
1997), and food security (Magadza, 2000). Shrestha,
Chapagain, and Babel (2017) reported the potential impact
of climate change on the water footprint of rice production
using the DSSAT (CERESeRice) crop growth model for the
Nam Oon Irrigation Project located in northeast Thailand.
Under Representative Concentration Pathways (RCP) 4.5
and RCP 8.5 scenarios, the simulation results showed a
considerably high increase in the water footprint of
KDML-105 and RD-6 rice varieties. In contrast, the ChaiNat-
1 variety showed a decrease in projected water footprint.
The results also indicated a huge increase in the blue water
footprint in the future. Prabnakorn, Maskey, Suryadi, and
Fraiture (2018) investigated climate data over a 30-year
period (1984e2013) and evaluated the impacts of the recent
climate trends on rice yields in the Mun River Basin in
northeast Thailand. Their results reflected total yield losses
due to past climate trends were rather low at below kg/ha
per decade and they suggested that increasing temperature
trends during the growing season will be highly likely to
cause yield losses. GHG emission from rice production can
be mitigated by decreasing nitrogen fertilizer use (Maelinda
& Noorlidah, 2008) and the implementation of crop rota-
tions (such mung bean, soybean) after rice harvesting
(Arunrat, Wang, & Pumijumnong, 2016). Moreover, farmer
management practices that enhance the soil organic carbon
content may be important for the sustainable management
of crop yields (Arunrat, Pumijumnong, & Hatano, 2017; Pan
et al., 2009; Wassmann & Dobermann, 2007) and the
mitigation of GHGs that contribute to global warming and
climate change (West & Post, 2002). For this research,
‘climate mitigation agriculture’ was the main focus, which
covered the farming patterns in rice fields to reduce GHGs
emission covering the reduction of threemain components:
carbon dioxide (CO2), methane (CH4), and nitrous oxide
(N2O).

Three main concepts (science communication, inte-
grated knowledge translation, and participatory communi-
cation) were integrated and utilized in this study to design
the participatory agricultural communication approach
for climate mitigation. Science communication consists of
three main models: deficit, dialogic, and participation.

The participation model is the co-production of knowledge
where the public participate in the science or are actively
involved with scientists in creating knowledge for them-
selves (Rowe& Frewer, 2005). Science communicationmust
perform four interrelated tasks (Fischhoff, 2013): 1) identify
the science most relevant to the decisions that people face;
2) determine what people already know; 3) design
communication to fill the critical gaps (between what
people know and need to know); and 4) evaluate the ade-
quacy of those communications. Integrated knowledge
translation (IKT) is the model of collaborative knowledge
generation which involves ongoing, dynamic interactions
among researchers and decision-makers and is mainly
employed in health care. The benefits of IKT, derived from
the collaboratory approach in terms of the co-production of
knowledge, generate better science with more relevant and
actionable research findings and increase the use of the
findings in policy and practice including mutual learning
among researchers, policy makers, and knowledge users
(Gagliardi, Berta, Kothari, Boyko, & Urquhart, 2016). Partic-
ipatory communication is the process by which individuals
and communities are empowered to take control of their
own lives through planned communication efforts (Felt,
Dura, & Singhal, 2014). The participatory approach draws
insight and ideas from the target audiences and the issues
are relevant to their lives and lived experiences, so these
approaches are more effective than a top-down communi-
cation approach (Singhal & Rattine-Flaherty, 2006).

Methods

Analytical Framework

Four main steps were conducted to achieve practical
agricultural communication: 1) analyze and synthesize SCK
and IDK regarding climate mitigation agriculture; 2) un-
dertake a community contexts survey including background
data, agricultural activities, and communication character-
istics; 3) preparation of communication including a leading
farmer group and agricultural knowledge for communica-
tion; and 4) participatory communication interventions.
During the interventions, the agricultural practices, com-
munity communication, social capital, and social support of
each area were considered for communication design and
practice. The analysis of this study summarized the overall
practical agricultural communication framework from both
subdistricts. Consequently, the conceptual framework for
this study is presented in Figure 1.

Study Area

Phichit province was selected as the study area because:
1) it is one of the top-three provinces for rice cultivation;
and 2) from a communication perspective, there is active
participation by local leaders and groups and they pay
attention to healthy and environmentally-friendly agricul-
tural practices. Then, this was narrowed down to the sub-
district level covering both irrigation and rainfed areas
(Rang Nok and Nong Phra subdistricts), where there
were also active local leaders and groups of local farmers
(Self-Sufficiency farmer group and Rice Community farmer
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group). Irrigation and rainfed areas can reflect different
contexts of water resources for agricultural practices, for
which the communication may be different. Therefore, this
study can be an example for practical application in both
types of areas in other places. Therefore, these areas were
appropriate for analyzing the agricultural communication
perspective.

Data Collection and Analysis

Documentary research was completed by analyzing the
various types of media used to disseminate knowledge
about climate mitigation agriculture. Purposive sampling
was used in this study by considering the participants
who were experienced or interested in climate mitigation
agriculture andwho played a key role in communication in a
local community as elaborated in the following details. In-
depth interviews were held with one representative from
the Rice Department of Thailand, due to her direct experi-
ence, information, and ideas regarding practical methods
for climate mitigation agriculture and to obtain a related
governmental sector viewpoint on the issues. Six local
government agencies were key informants in terms of
leading agricultural knowledge and information, moni-
toring and empowering local farmers, and launching the
strategies. Of these six, two informants were from the pro-
vincial level being one senior staff member of the Phichit
Provincial Public Relation Center and the director of the
Phichit Land Development Station, and four informants
from local administration and local agriculture from both
subdistricts: 1) Chief Executive of Rang Nok subdistrict, 2)
Chief Executive of Nong Phra subdistrict, 3) Chief of Sam

Ngam District Agricultural Extension Office, and 4) Chief
of Nong Phra District Agricultural Extension Office. For the
focus group discussion, the participants were invited via
local leaders and a local broadcasting tower relying on
voluntary based attendance. Therefore, 44 and 20 farmer
representatives from Rang Nok and Nong Phra Subdistricts,
respectively, participated in the focus groups. The discussion
issues covered local agricultural and communication con-
texts, opinions and suggestions for participatory media
planning process, and interest and willingness to attend the
local participatory communication process. These discus-
sions resulted in a team of selected members established
for the participatory communication mission. Additionally,
study sites surveys with non-participatory observation to
understand the local agricultural and communication con-
texts were held. All data obtained were compiled, tran-
scribed, and categorized into different themes based on
the study goal. Content analysis and synthesis were
completed to develop the practical agricultural communi-
cation framework for climate mitigation.

Results and Discussion

Communication Patterns of Climate Mitigation Agriculture

Based on the literature review and participatory action
research process, the communication patterns can be
divided into three main phases (Figure 2). This communi-
cation tool is different from others such as the process for
communication for technology transfer in agriculture
suggested by Ray, Axtell, and Porter (n.d.) and the process
for communication in agricultural development in Pakistan

Figure 1 Analytical framework
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byUddin (2016), and is essential for communicating climate
mitigation. The components cover the communication
elements of sender, message, channel and receiver. There
are three phases of practical agricultural communication for
climate mitigation: planning, intervention, and monitoring
and empowerment. Themeasures of success for this kind of
communication can be reflected by changes in attitude and
practice, sustained knowledge use, and knowledge sharing
among the target local farmers. This communication tool
is outstanding compared to the previous tools used in
agricultural practices because it is derived from the local
participatory process. The local farmers who participated in
the communication process shared a feeling of ownership
of the communication contents due to closely involving
their livelihood. The farmers also benefited from the
healthy life and environment from the impacts of commu-
nication, because their agricultural practice changed to be
more environmentally friendly.

The layout of the vinyl banners from Rang Nok subdis-
trict and Nong Phra subdistrict are presented in Figures 3
and 4, respectively.

Communication Guidelines for the SCK Regarding Rice
Farming to Mitigate Climate Change

Use the Participatory Communication Strategy Developed and
Implemented by Local Farmers to Mitigate Climate Change

The collaboration of farmers from both subdistricts in
the communication missiondstarting from determining
the key communication message, and creating the content
and graphics on the vinyl banner, to distributing and
displaying the banner and measuring effectiveness of the
projectdis part of the participatory communication strat-
egy that was developed and implemented by farmers in the
community for themselves and their fellow farmers. In
addition, the participatory communication model and the
ritualistic model (Pengprang& Kaewthep, 2006) were used
as foundations to the research by the researcher, in coop-
eration with representatives from the Rang Nok Subdistrict
Administrative Organization (Rang Nok subdistrict) and
those from the Rice Community farmer group (Nong
Phra subdistrict). In this study, the researcher played a

facilitating role in planning and implementing the partici-
patory communication strategy, as well as building and
promoting a democratic relationship while encouraging
knowledge sharing activities to take place. This allowed the
farmers to realize the importance of communication as a
tool to promote understanding and awareness and to make
behavioral changes in the community. In addition, the fact
that local farmers took part in this communication project
to tell the story of their own community has made them
feel even more engaged as the message being sent was
directly related to their way of lifedespecially when the
senders are farmers within their community who are
known for their success in implementing a farmingmethod
that is more friendly to the environment and farmers
at lower costs. In the future, if the farmers would like to
undertake communications for agricultural development,
they could follow the guidelines suggested in this research.
More importantly, the knowledge they have learned from
this project will serve as a valuable social asset that will
allow them to sustain their community development in the
long run. The components of participatory communication
include sender, message, channel and receiver, each of
which should have the following characteristics.

Farmer Leaders: Message Senders Who Are Eager To Learn
About the Farming Method That Is Environmentally Friendly
and Good for Farmers with Lower Costs. Farmers who will
serve as senders of themessage to persuade other farmers to
change their farming method and turn away from using
chemicals (for greater yield) and burning straw (for earlier
start of the next season) should be successful farmers or
“models” that are trusted by other farmers (Kaewthep,
2006). In this study, farmer leaders who served as message
senders for the entire group of participating farmers had
these corresponding characteristics: they are always eager
to learn new things and usually have tried a number of ways
until they find the farming method that they were looking
for, a method that gives greater yield at lower costs with less
use of chemical insect pest killers and without burning
straw, which makes farmers themselves healthier. These
farmers do the same thing: they do not burn rice straw but
compost it. Most of them use the alternative wetting and

Figure 3 Communication material designed by the local people in Rang Nok
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drying technique while only a few of them use tailor-made
fertilizers as, for the latter, there are limitations on tools or
technology or both that prevent farmers from utilizing them
by themselves. Rather, when they turn to this farming
method to mitigate climate change, the benefits that they
earn are easily measurable (with clear amounts regarding
income and costs saved), and their rice quality is high,
making it sought after in the market and by consumers.
These characteristics of the senders are also described in
relevant studies on human media and communication net-
works as contributing to the credibility of a human media
which takes a long time to build, results from power re-
lations, often gets tested based on real-world performance,
and grows from self-promotion. As human media, the
senders who are suitable for agricultural communication
need neither speaking skills on an official stage nor official
social status, but instead, they need to be homophilic to gain
trustworthiness, have a full understanding of their agricul-
tural practice, and are ready to discuss it.

Knowledge from First-Hand Experience of Senders. Both
groups of farmers in this study have tested their own
methods of farming many times until they are certain
about the positive results on their health, paddy field, and
environment, so they selected these farming messages for
dissemination.

Creation of the Right Media for Target Group. The right media
for dissemination of knowledge, information, techniques,
and guidelines on how to cultivate rice andmitigate climate
change varies from one target group to another depending
on the local context of each community. Illustrations should
complement the written message by making it easier to
understand and giving vivid examples of how to employ the
farming technique that should be interesting and eye-
catching, making the content more detailed and inviting.
Any written message should be concise and easily under-
standable. After designing the message, both groups have

comeupwith receiver-centeredmessages tomake sure that
they would be able to hit the target.

Combine the Strengths of Scientific Knowledge and Indigenous
Knowledge for Rice Farming to Mitigate Climate Change

Knowledge that is to be communicated to promote
farmingmethods that ease climate change should be drawn
and designed based on the combined strength of scientific
knowledge and indigenous knowledge. The alternative
wetting and drying technique is an example of the combi-
nation of scientific knowledge and indigenous knowledge,
developed from the observations that farmers from Rang
Nok subdistrict made in their own paddy fields between
two types of land: wet andwet/dry. Such observations have
led to the conclusion that rice plants grow better and faster
and are less disturbed by insect pests in wet/dry land. They
consulted one another in small groups to collect more data
and made further observations to find out when the
paddy field should be wet and when it could be dry until
they became certain that the paddy field could be left dry
sometimes. As a result, they shared this knowledge within
their group and have utilized this technique since then.
Later, the government agencies started working in coordi-
nation with academic institutions to promote the alterna-
tive wetting and drying technique among farmers.
They pointed out the benefits of this technique while also
providing scientific explanations to farmers on how the
techniqueworks. This combined use of scientific knowledge
and indigenous knowledge has made the farmers feel more
confident in implementing the technique on their paddy
fields, as well as distributing the knowledge to and sharing
their experience with their fellow farmers after the tech-
nique has proved to be water-saving, cost-saving, and
productivity-enhancing.

Another example is the integration of using the tillage
with residue incorporation and the use of liquid organic
fertilizer with the aim to accelerate decomposition and add
organic matter to the soil. Since the farmer leaders adopted

Figure 4 Communication material designed by the local people in Nong Phra
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this new method, they observed changes in soil condition
and rice yield and found that fermenting the rice straw
instead of burning it results in a loamy soil which can be felt
by setting foot on it, and that their rice plants have grown
stronger, are less likely to fall over, and they are faced
with fewer insect pests, compared to the burning-rice
straw technique. With the scientific knowledge provided
by agricultural experts and personal observations, the
farmers are much more confident in the technique of
composting rice straw instead of burning it.

Strengthen the group(s) of farmers to Drive the Community
Apart from technical and financial support from outside

the community, establishing farmer groups and strength-
ening them through knowledge sharing processes, as well
as cooperating to help members cope with challenges on a
regular basis are key to driving and sustaining the economic
growth of a community. This idea is in agreement with the
notion of community empowerment by Israel, Checkoway,
Schulz, and Zimmerman (1994). In addition, the farmers
in the study area have made combined use of scientific
knowledge and indigenous knowledge to come up with a
new farming method that brings positive effects to the
community, which is away of empowering the community.

Promote Social Support Factor
According to Heaney and Israel (2002), social support

does play a crucial role, which was the case in the project
involving the farmer groups from Rang Nok subdistrict and
Nong Phra subdistrict. Social support may come in different
forms: information support, instrumental support through
activities such as workshops, training programs, field
demonstration, and in-class learning, emotional support
through recognition, and appreciation for the combined use
of scientific knowledge and indigenous knowledge. As an
example, appraisal support gives feedback or affirmation
or both concerning the results of implementation. Some
farmers from Rang Nok subdistrict talked about their best
impression of finding the effective farming practice of
leaving the field under wet/dry conditions (as mentioned
above regarding the combination of SCK and IDK) and
sharing with their group members. The group leader, thus,
explained about the technique, citing scientific knowledge
and pointing out the benefits of the technique which had
already been tested with agricultural experts. They also
went on to admire how the group has managed to employ
the method without straw burning, to compost rice straw,
and to use herbs to repel insect pests.

Conclusion and Recommendations

The agricultural sector plays roles in GHGs emission and
CO2 absorption, so it is supportive for a community to reduce
GHGs by advancing agricultural communication. This study
explored a practical agricultural communication framework
for climate mitigation by utilizing the qualitative research
methods of documentary research, focus group discussion,
in-depth interview, and community-based participatory
communication covering both SCK and IDK. The concepts of
science communication, integrated knowledge translation,
and participatory communication were employed to frame

and propose a participatory agricultural communication
model for practical climate mitigation. The key findings
showed that SCK and IDK can be mutually beneficial. The
communication patterns of climate mitigation agriculture
can be divided into three main phases: 1) planning, 2)
interventions, and 3) monitoring and empowerment. The
main senders were the successful farmers employing the
farming practices of not burning rice residues, using rice
straw compost, and alternative wetting and drying. The
messages were related to their farming practices, focusing
on a practical and understandable message and graphical
explanations. Vinyl banners were selected as a communi-
cation material to make the message the most noticeable
areas in their communities. The communication guidelines
for the SCKon rice farming tomitigate climate changewere:
using the participatory communication strategy; a combi-
nation of the strengths of SCK and IDK; strengthening the
groups of farmers to drive the community; and promotion of
the social support factor. This research identified three
tasks to improve agricultural communication for climate
mitigation: the promotion of knowledge management,
increased knowledge on agricultural systems and ecosys-
tems regarding rice farming, and consideration of multi-
media implications.

Recommendations for Agricultural Communication to Mitigate
Climate Change

1) Knowledge managementdwhich ranges from goal
setting and knowledge sharing, to recording and the dis-
tribution of knowledgedis a powerful tool to empower
the farmer group or network, allowing them to have the
necessary and enhanced knowledge to use and sharewith
their fellow farmers and to improve the efficiency of their
farming methods to mitigate climate change.

2) Local farmers should be knowledgeable about agricul-
tural systems and ecosystems regarding rice farming to
be able to integrate the practice of climate mitigation
agriculture into their daily lives.

3) An agricultural communication network needs to be
developed tomitigate climate change viamultimedia and
involving human media, a group or network of farmers,
local authorities, the local administrative organization,
communitymedia, smartphones and the Internet. Human
media, particularly farmer leaders or smart farmers or
both who are close to their community can act as in-
termediaries to persuade their fellow farmers to try the
new farming techniques to mitigate climate change.
An established group or network of farmers, coupledwith
strong group activities such as frequent knowledge
sharing activities, has allowed farmers who serve as
human media to effectively share and disseminate the
knowledgewith their fellow farmers in the neighborhood,
which could expand to cover a wider network of farmers.

In addition, a simple information technology system
should be incorporated with the Internet and mobile
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networks with the aim of making it easier for farmers to
access the knowledge at reasonable costs (most probably
via their smartphones). A government agency should take
charge of building this support system and its connection
with mobile network providers, as well as promoting the
system among the public in order to enable full use of the
system by everyone. The government agency should also
work to monitor and evaluate the quality of the system,
measure the satisfaction levels of users, and listen to
farmers' suggestions on how to improve the system and
respond to users' needs. As the Internet is of great use to
groups or networks of people who frequently share their
knowledge in their group, it is still helpful when some
farmers who are not good at technology can still learn from
their group and ask their fellow farmers who enjoy using
the technology in their casual talk. In the meantime, any
government agencies whose responsibility includes agri-
cultural promotion should work together with academics,
researchers, and the private sector who are interested in
agricultural promotion to collect, categorize, and manage
the body of knowledge (both scientific knowledge and
indigenous knowledge) on agricultural practices that helps
tomitigate climate change in order to be able to implement
the systematic communication of the knowledge. The body
of knowledge should include solutions to everyday chal-
lenges as well as addressing crises in rice farming, which
could be the result of climate change, and it should also be
constantly developed to keep up with the ever-changing
climate and disseminated through channels that were
discussed earlier.
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