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Abstract

Project Code : TRG5880123

Project Title : Agricultural Communication to Reduce Global Warming: Science
Communication and Indigenous Knowledge for Understanding and Practical

Guidelines of Local Communities

Investigator : Dr. Sukanya Sereenonchai

Faculty of Environment and Resource Studies, Mahidol University
E-mail Address : sukanya.ser@mahidol.ac.th, ssereenonchai@gmail.com

Project Period : July 2015 — December 2017

Agricultural communication to reduce global warming enables information dissemination
of both scientific knowledge (SCK) and indigenous knowledge (IDK) for practical farming. This
research aims to analyze the knowledge utilization and conduct agricultural participatory
communication to reduce global warming. Data collection in Phichit province employed
qualitative method including documentary research, focus group discussion, in-depth interview
and community-based participatory communication. The key findings showed that SCK and IDK
can be mutually beneficial utilization to enhance a good relationship among people and people
with nature. The strength of IDK is seeking the methods and applying resources in the
community for the greatest usefulness of local farmers, while SCK is based on rational thinking
and proving process. The participatory communication processes consisted of planning,
designing, producing, dissemination and evaluation. The successful farmers employing the
farming practices of no burned crop residues, rice straw compost and alternative wetting and
drying were the main senders. The messages were related to their farming practices focusing
on practical and understandable texts and graphic explanations. Vinyl was selected as a
channel to label at the most noticeable areas in their communities. This research highlights that
participatory communication with the group dynamics, and communication promotion

mechanisms at both local and national levels should be enhanced.

Keywords: agricultural communication, global warming, scientific knowledge (SCK), indigenous

knowledge (IDK)
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i? Abstract: Agricultural communication to mitigate climate change enables information
18 dissemination of both scientific knowledge (SCK) and indigenous knowledge (IDK) for
:zlg practical farming. This research aims to analyze the knowledge utilization and conduct
21 community-based participatory communication to propose practical agricultural
22 communication framework for climate mitigation, compiling both SCK and IDK. Data
23 collection in Phichit province employed qualitative method including documentary research,
gg focus group discussion, in-depth interview and participatory communication interventions. The
26 key findings showed that SCK and IDK can be mutually beneficial utilization to enhance a
27 good relationship among people and people with nature. The strength of IDK is seeking the
;g methods and applying resources in the community for the greatest usefulness of local farmers,
30 while SCK is based on rational thinking and proving process. The participatory communication
31 processes consisted of planning, interventions, and monitoring and empowerment. The
32 successful farmers employing the farming practices of no burning rice straw, rice straw
22 compost and alternative wetting and drying technique were the main senders. The messages
35 were related to their farming practices focusing on practical and understandable message and
36 graphic explanations. Vinyl was selected as a communication material to label at the most
g; noticeable areas in their communities. This research highlights that participatory
39 communication with the group dynamics, and communication promotion mechanisms at both
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Agricultural communication has its origin from agricultural journalism, which is strongly
associated with science journalism and communications (Irani, & Doerfert, 2013). Rural people
were the main audiences for agricultural communication, who were looking for information
and informal education on techniques and technologies to improve production from their
agricultural practices. Presently, the role of agricultural strategic communication has become
increasingly more important, and the communication skills of practitioners has ranged from
traditional journalistic writing and reporting to media production, print and web design, social
media, public relations, advertising and marketing (Telg & Irani, 2012). According to the
previous studies relating to agricultural communication (Irani, & Doerfert, 2013; Cannon,
Specht, & Buck, 2016), however, there is lack of communication model or guideline regarding
agricultural communication, scientific and indigenous knowledge and climate change issues.
Although scientific knowledge (SCK) for climate mitigation has been globally disseminated,
tailoring the knowledge including coordinating with indigenous knowledge (IDK) for practical
application at a local level is scarce. There are a few previous studies focusing on IDK dealing
with climate change in Thai context such as sufficiency economy for community-based
adaptation to climate change (Kansuntisukmongkol, 2017), and traditional ecological
knowledge contributing to food security (Phungpracha, Kansuntisukmongkol, & Panya, 2016),
but lack of the knowledge for climate mitigation.

To fill this gap, the goal of this paper is to explore practical agricultural communication
framework for climate mitigation, compiling both SCK and IDK, and the communicative
intervention at the local contexts. This study integrates the frameworks of science
communication and integrated knowledge translation based on participatory communication
approach to frame and propose 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 understanding and raise awareness
of climate change impacts of farmers.

Literature review

Three main concepts of science communication, integrated knowledge translation and
participatory communication 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
models. Practically, all three models can and possibly should coexist in a public engagement
activity (Metcalfe, 2014). To explain complex science in plain English to the people involved,
deficit model can be employed. Dialogic model plays its role as a two-way interaction among a
concerned group in which different opinions are heard and acknowledge. For the concerned
group to be an important leader, participatory model is applied for co-creating knowledge. The
participation model is the co-production of knowledge where the public participate in the science
(Rowe, & Frewer, 2005) or are actively involved with scientists in creating knowledge for themselves
(Callon, 1999). Meanwhile, roles of the public, scientists and policymakers can be scientific
knowledge receivers, debaters and identifiers (Metcalfe, 2014). Science communication must
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perform four interrelated tasks (Fischhoff, & Scheufele, 2012): 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 adequacy of those communications. To achieve effective science communication,
two crucial things are supposed to be (Jucan, & Jucan, 2014): 1) in the planning stage; and 2) a
dialogue with the public and adapting the communication to fit with the target audiences.

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 aspect (Gagliardi, Berta, Kothari, Boyko, &
Urquhart, 2016). Based on IKT, researchers work with knowledge users who were a problem
identifier and implementer of the research recommendations (Kothari, McCutcheon, &
Graham, 2017). IKT has been promoted as a strategy to expedite the uptake and impact of
research as proved by the recent publications (Bowen, Botting, Graham, & Huebner, 2016;
Dipankui, 2016; Rycroft-Malone, 2014). According to a recent scoping review of IKT in health
care that can serve as the basis for planning ongoing primary research (Gagliardi, Berta,
Kothari, Boyko, & Urquhart, 2016), IKT approaches consisted of evidence briefs, web portal,
consultation, deliberative dialogue, priority-setting, training sessions, applying for funding,
joint research, committees/boards/working groups, meetings/ conferences, presentations,
workshops, in which meetings were the most common format. However, details about IKT
activities were poorly reported, and none were formally based on theory. The benefits of IKT,
derived from the collaboration approach in terms of the co-production of knowledge, generate
better science with more relevant and actionable research findings and increase use of the
findings in policy and practice including mutual learning among researchers, policy makers
and knowledge users (Gagliardi, Berta, Kothari, Boyko, & Urquhart, 2016). Therefore, IKT
could be applied to guide the participatory agricultural communication processes for climate
mitigation in this study due to the main concept of collaborative research among stakeholders.

Participatory communication is the process by which individuals and communities are
empowered to take control of their own lives through planned communication efforts. In
essence, participation seeks to engage and empower a wide range of stakeholders, particularly
including marginalized populations who have not been traditionally given a voice in planning
and implementing programs (Felt et al., 2014). 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 top-down communication approach (Singhal &
Rattine-Flaherty, 2006). Effective application of participatory approaches requires a supportive
institutional context in terms of staffing and funding mechanisms, incentive structures and
mechanisms for transdisciplinary collaboration. Participatory models of communication are
thought to be able to situate science within the social context, because they not only take social
concerns and insights into account but treat them as central to the communication process. As
Bauer et al. (2007) state, intervention activities cannot be separated from the research process.
The participatory development communication model comprised of 10 steps (Bessette, 2004):
1) developing a relationship and understanding the local setting; 2) working with the
community to identify problems, solutions and action; 3) identifying concerned community
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groups and stakeholders; 4) identifying communication needs, objectives and activities; 5)
identifying appropriate communication tools; 6) preparing and pre-testing communication
content and materials; 7) facilitating the building of partnerships; 8) producing an
implementation plan; 9) monitoring, evaluating and documenting; and 10) planning the sharing
and utilization of results. Moreover, participatory process has been discerned as needed tool to
work with the famers to develop guidelines to manage farming as mentioned by Motsumi,
Magole, & Kgathi (2012). This approach has the potential to improve livelihoods of the
farmers which is crucial for the long-term sustainability.

All these concepts guided the following conceptual framework of this study (Figure 1).

Figure 1. Conceptual framework

Methods

Selection of Commupnities

Phichit province was rated as one of the leading provinces of rice cultivation covering almost
all areas of the province. At the subdistrict level, Rang Nok and Nong Phra in Phichit
consisting of active local farmers in prioritizing and paying attention to climate mitigation
agriculture were selected as the representatives of irrigated and rainfed areas, respectively.

Data Collection

Documentary research was completed by analyzing of various types of media that disseminated
information and knowledge about climate mitigation agriculture both in aspects of science and
local wisdom.

In-depth interview was employed with one representative from Rice Department of
Thailand for experience, information and ideas regarding practical methods for climate
mitigation agriculture for understanding and practical guidelines for local farmers.
Furthermore, in-depth interview with 4 local government agencies and 16 local leaders
regarding local farming and media use in the local areas. Study sites survey with non-
participatory observation to understand the local agricultural and communication contexts were
practiced.

Focus group discussions with 44 and 20 representatives of farmers from each village in
Rang Nok and Nong Phra Subdistricts, respectively, were operated to survey local agricultural
and communication contexts, including opinions and suggestions for participatory media
planning process, interest and willingness to attend in the local participatory communication
process. These discussions resulted in a team of selected members established for the
participatory communication mission. The team consisted of: 11 members of Self-Sufficiency
farmer group from Rang Nok Subdistrict and 12 members of Rice Community farmer group
from Moo 13 area of Nong Phra Subdistrict. The communication team members were the
farmers who had successfully grown rice without burning rice residues but turning them into
fertilizer through fermentation, and by employing the alternative wetting and drying technique.
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Communication intervention of planning, designing, producing, distributing and assessment
with local participatory communication process of the two team members was executed.
Moreover, 60 local farmers, a half for each study area, were invited to evaluate the media
effectiveness distributing in their own area. Therefore, there were totally 170 key informants
for this study.

Data analysis techniques

All qualitative data obtained from all mentioned methods were compiled, transcribed and
categorized into different themes basing on the study goal. Content analysis and synthesis were
completed to achieve the practical agricultural communication framework for climate
mitigation as the following details.

Results

Communication patterns of climate mitigation agriculture based on community participation
processes

Based on literature review and participatory action research process, the communication
patterns can be divided into three main phases (Figure 2) of: 1) planning, 2) interventions and
3) monitoring and empowerment.

Figure 2. Practical agricultural communication framework for climate mitigation

Phase 1: planning

The main communicators during the planning phase were leading farmers, local experts,
opinion leaders and local agricultural extensionists. These local people have known their
community situation and social capital, so they were the important communicators, which both
informal (face-to-face, talking) and formal interactions (group meeting) could be employed to
brainstorm for planning depending on the communication style of each local community. The
key purposes of brainstorming were to share, learn and understand the problem/issue and
related knowledge for communication, community contexts and planning for the
communication intervention. The planning phase consisted of four steps as following details:

1) Problem/issue identification and communication

Agricultural communication could be conducted both during normal and crisis situations. In
order to ensure of what is the problem to tackle with or issue to inform/persuade, the problem
should be identified and clarified during facing a problem or in an agricultural crisis situation,
while an issue to communicate should be specified during the normal situation.

2) Knowledge inquiry, development, synthesis and selection

In this step, related knowledge of both IDK and SCK from primary (practice) and secondary
data sources could be considered for knowledge integration. After that, analyzing, synthesizing
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and adapting research knowledge to be appropriate with the local farmers context should be
focused.

3) Analysis of local agricultural and communication contexts.

Local agricultural and communication contexts covered agricultural activities in rice field,
media exposure, the perception of agricultural news and information, media satisfaction,
barriers to successful knowledge transfer, and opinions and suggestions for participatory media
planning process, interest and willingness to attend in the local participatory communication
process. These were also crucial for communication planning and further steps.

4) Communication planning

After knowing problem/issue, related knowledge and information, and community context,
the key local people gathered together to plan about their communication by considering of
who would be the senders, what were the main contents, which channels would be the most
reachable to the local farmers and who would be the target group of receiving and sharing the
knowledge.

Phase 2: interventions

1) Reviewing of thoughts and knowledge concerning the farming methods to mitigate
climate change proposed during brainstorming meetings

To begin with, the researcher explained about the background, objectives, expected results,
and processes of the project in group discussions, followed by a brainstorming session during
which farmer representatives were encouraged to make communication plans and to design
communication materials for knowledge dissemination in their own village. The farmer
representatives decided that farmers in Rang Nok Subdistrict were their target of
communication and the objectives were to help them reduce farming costs and risks of health
issues. The main content to be communicated was how to grow rice using the “lazy” farming
method, which was a conventional way of farmers in Rang Nok Subdistrict, and the
communication material (or channel) was vinyl banners, which were to be displayed at
communication points of Rang Nok Subdistrict Administrative Organization (SAO).

2) Designing communication materials/knowledge translation

The vinyl banner of Rang Nok Subdistrict consisted of, in the middle, smiling faces of the
group members (to build trust in the group), and the group name Self-Sufficiency farmer group
and its slogan Smile, Keep Sharing Knowledge, and Appreciate the Organization; around the
smiling faces and slogan, six steps to do “lazy” farming method — (1) improve soil quality, (2)
plant rice seeds, (3) observe insect pests, (4) use (liquid) organic fertilizers, (5) harvest, and (6)
mill — and, in the background, a lush green paddy field, a clear sky, and ripe rice ears.

Figure 3. Communication interventions at Rang Nok Subdistrict: Reviewing of thoughts and
knowledge about the farming methods to mitigate climate change (A); Communication
materials design by the local people in Thai (B) and English (C); Printed vinyl for
dissemination (D)
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The vinyl banner of Nong Phra Subdistrict, designed to compare farming with (on the left)
and without (on the right) burning rice straw, consisted of: (1) results of burning (worsened soil
quality and global warming generation) vs. not burning (better soil quality and better life of
farmers); (2) dim tone vs. bright tone; (3) a man in misery worrying about low yield rate, poor
soil quality, and growing debt vs. a healthy, smiling man wearing gold accessories (who is rich
because of better productivity and profitability); (4) a paddy field with poor soil and unhealthy
rice plants vs. a lush paddy field with healthy rice plants; (5) unhealthy rice plants in brown vs.
healthy rice plants in green; (6) a dim sky vs. a bright sky; and, (7) the sun crying because of
rising temperature vs. the smiling sun because of not too hot. Displayed on the sign were also
two messages — “Not burning straw means more cash, better soil, greater productivity, less
climate change, and more energy saved (with a smiley after the sentence) and “If you dare to
make changes, your life will change” (most of the farmers are used to using chemicals, and so
they need to change their thoughts first). The first main message could be clearly explained as
shown in Table 1.

Table 1. Explanation of the first main message on the vinyl of Nong Phra Subdistrict

Figure 4. Communication interventions at Nong Phra Subdistrict: Reviewing of thoughts and
knowledge about the farming methods to mitigate climate change (A); Communication
materials design by the local people in Thai (B) and English (C); Printed vinyl for
dissemination (D)

3) Producing communication materials/media production

After the communication materials were designed, the researcher asked for the designs from
coordinators of the farmer groups to make graphics on computer, and then asked them to make
a double check if the content and illustrations were correct before printing out the vinyl
banners.

4) Distributing communication materials/knowledge transferring
The researcher distributed the vinyl banners to the coordinator of each farmer group for
them to display the banners at designated points.

5) Utilizing knowledge and measuring effectiveness of the communication materials

After displaying the vinyl banners for around 4 months, measurement of effectiveness of the
banners was conducted using the method that was most convenient to the subjects —
questionnaire together with group discussion on topics that the subjects would like to comment
on. Subjects included farmers from villages in Rang Nok Subdistrict, all of whom responded
that they had seen the vinyl banner before and were able to identify where they had seen it.
They commented that they liked the banner at the first glance and were glad that there was such
a development project taking place in their community and that there were communications
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about the project for the benefit of the villagers, making them proud to be part of the
community and feel that they were having attention of everyone in the neighborhood, and as a
result, they themselves should know what the banner said.

The vinyl banner scored over 80% in effectiveness from the evaluation with positive
comments saying that: it was well positioned, the illustrations gave vivid examples of results of
the farming method, explanations were interesting, the banner size was suitable, and the
content was of great use and practicality. The subjects added that they are now making use of
the method along with another new farming method that was introduced by ‘SAO’ farmer
group and organizations that work to promote developments in agriculture, and that they are
working to disseminate the knowledge to their fellow farmers, if not already done so.

Phase 3: monitoring and empowerment

After the communication intervention process for 2 months, the practices of farmers were
monitored by site-visit and informal talking with some farmers of both areas, and focus group
discussion with the local leaders. The knowledge dissemination of alternative wetting and
drying, not burning rice residues and lazy rice farming remained practicing and expanding to
the nearby farmers. Moreover, the research team organized the study visit to enhance sharing
and learning between the leading farmers of both study areas. Then, the leading farmers could
be the change agent of climate mitigation agriculture.

Analysis of strengths, weaknesses and co-benefits of scientific knowledge and local
wisdom

Results of analyses of both scientific knowledge and local wisdom in farming systems, based
on secondary data, have shown that, based on the scientific knowledge, rice cultivation is
divided into two steps: (1) land preparation, including tillage, use of decomposition catalyst on
rice residues, and bean plantation for next season’s compost, and (2) cultivation, including the
use of wet/dry irrigation, the use of ammonium sulfate as fertilizer (instead of urea), the use of
tailor-made fertilizer, the use of biotechnological products, and weed termination with organic
weed killers. On the other hand, local wisdom in farming methods that help to mitigate climate
change which has been found either by farmers themselves or under the collaboration between
farmers and academics has been tested both practically and scientifically, and the results have
led to farming methods that offer improved productivity, less use of fertilizers, and lower cost
of rice cultivation.

The use of local wisdom in agricultural communication has strengths and weaknesses.
Strengths include the development of tailor-made farming methods to improve product quality
and/or tackle agricultural challenges within the community while weaknesses include the
incapability to cope with rapid climate change — such as gust, and heavier or lesser rain (than
previous years) — in a timely fashion.

The strength of scientific knowledge is that it has been logically developed and tested,
making it widely accepted, while its weakness is that it is hardly accessible to local farmers as
it is always disseminated on websites of responsible government agencies or through print
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materials which have rarely reached their communities. In case that such materials are
accessible to the farmers, it is still difficult for them to utilize the knowledge as it is written in
academic language, and therefore they need experts in the field to help them read and reach a
full understanding of the content, and present them with demonstrations. To be specific, if the
experts are also locals, they would be able to better understand contexts of the farmers in many
aspects: language, culture, and common practice, thus enabling them to communicate scientific
knowledge to the farmers with greater efficiency. Besides, some of the scientific knowledge
may not be applicable to certain farming areas.

Both scientific knowledge and local wisdom, however, can be used together to complement
each other and to improve productivity of agricultural methods that are friendly to environment
as well as farmers themselves and consumers, thus enhancing the relationship among human
beings and the relationship between human beings and nature. For example, the “lazy” farming
method of farmers in Rang Nok Subdistrict makes an effective use of both widely accepted
scientific knowledge and local wisdom that was developed by local group leaders. The method
has been tested and adjusted to cope with specific difficulties in farming of the community, and
was developed through knowledge sharing activities — including the learning of farming
ecosystem, for instance — that make the group members more confident in their way of growing
rice, turn toward a more organic method with lower costs, and learn to cope with challenges
and crises in a more systematic way.

Guideline for the communication of scientific knowledge about rice farming to mitigate
climate change for greater understanding and implementation of the farmers

This guideline has been developed based on the findings of this research and relevant literature,
providing suggestions for every process of communication — from preparation to
implementation — and for every aspect — sender, message, media, communication planning and
management, and supporting factors as follows.

1) 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 mission — starting
from determining the key message of communication, creating content and graphics on the
vinyl banner, to distributing and displaying the banner, and measuring effectiveness of the
project — is part of the participatory communication strategy that was developed and
implemented by farmers in the community for themselves and their fellow farmers. In addition,
the participatory communication model (Bessette, 2004) and the ritualistic model (Pengprang,
& Kaewthep, 2005) were used as foundations to the research by the researcher, in cooperation
with representatives from Rang Nok Subdistrict Administrative Organization (Rang Nok
Subdistrict) and those from Rice Community farmer group (Nong Phra Subdistrict). In this
study, the researcher played a facilitating role in planning and implementing the participatory
communication strategy, as well as building and promoting a democratic relationship while
encouraging knowledge sharing activities to take place. This has 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. The participating farmers reflected that they had
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heard of how capable each of them was in terms of communication, but had never worked
together in such a communication project to promote a farming method that is friendly to both
the environment and the farmers themselves. 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 life — especially
when the senders are farmers within their community who are known for their success in
implementing a farming method that is more friendly to environment and farmers at lower
costs. In the future, if the farmers would like to do communications for agricultural
development, they could follow the guideline 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.

1.1) Farmer leaders: message senders who are eager to learn about the farming method
that is friendly to environment and farmers at lower costs

Farmers who will serve as senders of message 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 et al., 2006). In this study, farmer leaders who served as message
senders for the entire group of participating farmers have been found to have corresponding
characteristics: they are always eager to learn new things and have tried a number of ways until
they find the farming method that they have been 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 relatively the same thing: they do not
burn rice straw but compost it. Most of them use the alternative wetting and drying technique
while only a few of them use tailor-made fertilizers as, for the latter, there are limitations to the
use of tools and/or technology 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 numbers of incomes 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 network as
contributing to the credibility of a human media which takes a long time to build, results from
power relations, 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 official stage nor official social status, but instead, they need to be
homophily to gain trustworthiness, have a full understanding of their agricultural practice, and
are ready to discuss it (Suadee et al., 2004).

1.2) Knowledge from first-hand experience of senders of message for agricultural
development to mitigate climate change

As for first-hand experience, representatives of Self-Sufficiency farmer group from Rang
Nok Subdistrict chose the “lazy” farming method as their main topic of communication while
Rice Community farmer group from Nong Phra Subdistrict chose the method without rice
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straw burning and with fermentation of rice straws using fermented liquid from banana as their
main topic of communication. Both groups have tested their own methods many times by
themselves until they are certain about the positive results on their health, paddy field and
environment.

1.3) Creation of the right media for target group

The right media for dissemination of knowledge, information, techniques, and guideline on
how to cultivate rice and mitigate climate change varies from one target group to another
depending on the local context of each community. In this study, the farmer representatives
chose vinyl banner as their means of communication as it is easily noticeable — especially when
displayed at the center of the community. In addition, they have made the banner and its
content easily readable and interesting to increase the chance of it communicating with anyone
passing by.

Hlustrations should complement the written message by making it easier to understand and
giving vivid examples of how to employ the farming technique. Illustrations should be
interesting and eye-catching, making the content more detailed and inviting as can be seen in
the illustrations of the “lazy” farming method by farmers from Rang Nok Subdistrict and the
comparison of two farming methods by farmers from Nong Phra Subdistrict. Illustrations of
both groups may have placed focus on different scopes — with that of Rang Nok Subdistrict
focusing on mitigating climate change and that of Nong Phra Subdistrict focusing only on not
burning straw — but both have similarly emphasized the effects on farmers, paddy field, rice
plants, and the climate, as well as the happiness earned from utilizing techniques that mitigate
climate change.

Background color should make illustrations look more outstanding.

Written message should be concise and easily understandable. After designing the
message, both groups have come up with receiver-centered messages to make sure that they
would be able to hit the target which was in line with Kaewthep et al. (2006) that the audiences
would be attracted by the message.

2) Combine the strengths of scientific knowledge and local wisdom for rice farming to
mitigate climate change.

Knowledge that is to be communicated to promote farming methods that ease climate
change should be drawn and designed based on the combined strength of scientific knowledge
and local wisdom.

The alternative wetting and drying technique is among farming methods that mitigate
climate change and is being studied by the farmers. This technique is an example of the
combination of scientific knowledge and local wisdom, developed from observations of
farmers from Rang Nok Subdistrict made in their own paddy fields between two types of land:
wet and wet/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 paddy field could
be left dry sometimes. As a result, they shared this knowledge within their group and have
utilized this technique since then.
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Later, government agencies working on agriculture (Rice Department, Ministry of
Agriculture and Cooperatives) and water (Royal Irrigation Department) started working in
coordination with academic institutions in promoting the alternative wetting and drying
technique among farmers. They pointed out to the benefits of this technique while also
providing scientific explanations to farmers on how the technique works out: when the soil is
extremely dry, the rice roots separate; when fertilizer is added into the extremely dry soil
before water, the fertilizer will be fed directly to the rice roots, allowing them to sprout and
better absorb the nutrients and thus making the rice plants grow healthier and produce more.
Utilizing this technique, as a result, helps to save the cost of keeping paddy field wet all the
time, cutting down over a half of the fuel cost for water pumping machine. The cost of
fertilizer is also partly saved due to the fact that, when the soil is dry, rice plants are more
exposed to the fertilizer which is not diluted by the air or water. The cost of insect pest killers
goes down as well thanks to fewer insect pest problems.

This combined use of scientific knowledge and local wisdom 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 technique has
proved to be water-saving, cost-saving, and productivity-enhancing.

Make fermented rice straw instead of burning it off

The campaign: “Stop burning rice straws to sustain soil tilth and protect environment” has
been a national agenda since 2005. The Land Development Department is the main actor who
works to change the attitude of farmers in Thailand, encouraging them not to burn rice straws
but to do the tillage with residue incorporation and the use of liquid organic fertilizer (the 12
amazing biotechnological products, or the amazing 12) with an aim to accelerate
decomposition and add organic matter to the soil. There are experts in agriculture who have
come into the community to promote straw composting. After conducting a study based on
scientific knowledge, farmer leaders in the community have found that burning rice residues
has a negative effect on soil condition and fertility as well as microorganisms and other
organisms in soil, due to the fact that the heat from burning will destroy nutrients in soil and
make it less capable of retaining water, which means that more water is required in growing the
plant — not to mention dust, ash, and GHG in the air — all of which are harmful to the health of
farmers and the environment. For some time, the farmer leaders have changed their farming
method — from burning rice straws to fermenting and composting them for the next season
instead.

Since the farmer leaders adopted this new method, they have observed changes in soil
condition and rice yield and found that fermenting rice straw instead of burning results in a
loamy soil which can be felt by setting foot on it, and that rice plants have grown stronger, are
less likely to fall, and are faced with fewer insect pests, when 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 that composting rice straw
instead of burning it.

This technique, however, has some limitations; it cannot be utilized in areas that lack water
as can be seen in some villages of Nong Phra Subdistrict where the technique has been
promoted by local authority with little success due to the fact that there is not enough water for
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rice straw fermentation, the rice straws are high and cannot be overturned, and the cost of
getting rid of them is relatively high. As a result, the farmers will always choose to burn them
off.

The use of tailor-made fertilizer was developed by a professor from Kasetsart University
(Professor Dr. Tassanee Attanan et al.) and tested in a pilot project before spreading out to
farmers via workshops and online channels, as well as direct contact to the research team.

The essential part of this technology stems from scientific processes — which, in this case,
include soil analysis to identify nutrients in the soil — which one is short and which one is
abundant. Soil analysis leads to a better preparation of fertilizer, making it more suitable for
different soil conditions and fertility in different areas. This technique has been tested and
confirmed applicable. However, despite the availability of soil testing kit that is so effective
that lab testing is not required and farmers can do the test by themselves, there are still two
major problems: (1) soil samples must be collected at specific depths (varying depending on
type of plant) for 15 — 20 points across the land, and the digging down must take a zigzag
course, which makes it difficult for farmers to follow, and as a result, some farmers collect
samples from soil surface instead, making the analysis inaccurate and resulting in a higher
production cost in the end, and (2) after soil analysis is completed, individual farmers are faced
with a high cost of fertilizers as each of them buys it separately, the solution of which is to
establish a group to increase negotiation power or call for local government agency such as
SAO to help with the sample collection and price negotiation.

3) Strengthen the group(s) of farmers to drive the community.

Apart from technical and financial support from outside of the community, establishing
farmer groups and strengthening 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 economic growth of a community. This idea is in agreement with the notion of
community empowerment by Israel et al. (1994). In addition, the farmers in study area have
made a combined use of scientific knowledge and local wisdom to come up with a new
farming method that brings positive effects to the community, which is a way of empowering
the community. For example, Self-Sufficiency farmer group from Rang Nok Subdistrict has
been actively grouping at subdistrict level to help members overcome struggles in their farms
and to promote knowledge sharing on a regular basis. They also have field trips to learn lessons
from different areas and from successful farmers who have better farming techniques. Besides,
the group has been supported by the SAO and other local agencies in their projects — such as a
training program on “lazy” farming method for group members and interested farmers. The
group consists of 12 committees and the number of members is constantly growing (170
members as of 2016), which includes interested farmers from outside Rang Nok Subdistrict,
which makes this group a learning center for farmers from other areas and academics. Their
leaders have been invited to be guest speakers to disseminate the knowledge to other
communities as well.

Similarly, Rice Community farmer group from Moo 13 Area of Nong Phra Subdistrict has
been established for approximately 10 years, and is still operating to promote learning
processes among members — such as demonstration field, solutions to insect pests, cost-
effectiveness test between methods with and without straw burning, and the use of
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biotechnology instead of chemicals: they help one another to prepare organic liquid plant food
and distribute it within the village.

4) Promote social support factor

According to Heaney & Israel (2002), social support does play a crucial role, which in this
case, in the project that farmer groups from Rang Nok Subdistrict and Nong Phra Subdistrict
took part in. 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 local wisdom — for instance, appraisal support which gives feedback
and/or affirmation concerning results of implementation. Some farmers from Rang Nok
Subdistrict have talked about their best impression that years ago they were facing droughts,
which left some of their fields wet and others dry, before they found that the field with wet/dry
condition had more yields than the field that was kept wet all the time. Later when they had
group meetings, they shared the knowledge with their group, which reminded the group leader
of the wet/dry irrigation technique. The group leader, thus, explained about the technique to the
group, citing scientific knowledge and pointing out to benefits of the technique which had
already been tested with agricultural experts. The test results agreed with the results from field
observations by the group members. 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 — such as
neem, citronella grass, heart-leaved moonseed and green chiretta — to repel insect pests.

A variety of supports as discussed earlier have encouraged the farmers to continue farming
with the technique that helps to mitigate climate change in the long run because such supports
help to facilitate their work, and are probably one of the key factors that contribute to
sustainability.

Recommendations for agricultural communication to mitigate climate change

1) Knowledge Management (KM) helps to empower the farmer group or network. Based on
the collection of secondary data and onsite data regarding farming method to mitigate climate
change, it was found that there are farmers who have successfully reduced their use of
chemical fertilizers, improved soil quality, and prevented their farms from insect pests using
biotechnological techniques (such as herbs and organic insecticides) by combining their
knowledge obtained from observations and tests with scientific knowledge. Knowledge sharing
among farmers themselves has led to the lower cost of rice farming, greater productivity, and
better health of farmers. As a result, knowledge management — which ranges from goal setting,
knowledge sharing, to recording and distribution of knowledge — is a powerful tool to empower
the farmer group or network, allowing them to have the necessary and enhanced knowledge to
use and share with their fellow farmers and to improve the efficiency of their farming methods
to mitigate climate change.

2) The Promotion of the Scientific Knowledge about How to mitigate climate change in
their Agricultural Practice
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Implementing a farming method that effectively mitigates climate change is a subsequent
result of various processes — including land preparation, variety selection, plantation technique,
water retention, circulatory system, control of insect pests, and handling rice straw using
biotechnological technique. Thus, farmers should be knowledgeable about agricultural system
as well as ecosystem in rice farms, which will enable them to get rid of insect pests using
organic insecticides instead of chemical insect killers — for instance. Take rice straw as another
example: it is found that rice straw can be turned into renewable energy to fuel boiling in
factory, apart from its use in electricity production. Accordingly, to enable farmers to make a
full use of rice straw and to discourage them from burning it, the Government should continue
to have measures that encourage farmers to use the rice straw in such a way that makes it a
climate change factor (Suramaethangkul, 2009).

3) Planning an agricultural communication to mitigate climate change via multimedia

Planning an agricultural communication via multimedia involves human media, group or
network of farmers, local authority, local administrative organization, community media,
smartphone and Internet. Human media can be farmer leaders and/or models, farmers who have
successfully found a new farming method that is friendly to environment, farmers, and
consumers at lower costs, or local farmers with outstanding performances such as village
philosophers, village agricultural volunteers, and smart farmers who are close to their
community and can act as intermediary. These farmers can work to persuade their fellow
farmers to try the new farming technique to mitigate climate change.

An established group or network of farmers, coupled with strong group activities such as
frequent knowledge sharing activities, has allowed farmers who serve as human media to
effectively share and disseminate the knowledge with their fellow farmers in the neighborhood,
which could expand to cover a wider network of farmers. This kind of knowledge
dissemination will help elevate the level of practical knowledge that farmers have. Human
media is a local channel close and accessible to farmers in the community, and could make use
of community media — including village broadcast tower, voice evacuation system, signs and
posts, and meeting, for example — for agricultural communication with farmers in their
neighborhood. Deciding which media to be used for communication depends on the behavior
of the receivers in each community.

In addition, a simple information technology system should be incorporated with the
Internet and mobile networks with an aim to make it easier for farmers to access the knowledge
at reasonable costs, which is probably via their smartphones. A government agency should take
charge of building this support system and connecting with mobile network providers, as well
as promoting the system among the public in order to enable a full use of the system for
everyone. The government agency should also work to monitor and evaluate quality of the
system, measure satisfaction 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 from their
fellow farmers who enjoy using the technology in their casual talk.

In the meantime, any government agencies whose responsibility includes agricultural
promotion should work together with academics, researchers, and private sector interested in
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agricultural promotion in collecting, categorizing, and managing the body of knowledge, both
scientific knowledge and local wisdom, on agricultural practices that help to mitigate climate
change in order to make a systematic communication of the knowledge. The body of
knowledge should include solutions to everyday challenges as well as crises in rice farming,
which could be the result of climate change, and it should also be constantly developed to keep
up with ever-changing climate and disseminated through channels that were discussed earlier.

Conclusion

Agricultural sector plays both roles of GHGs emission and CO, absorption, so it is supportive
for a community to reduce GHGs by advancing agricultural communication. This study
purposes to explore practical agricultural communication framework for climate mitigation by
utilizing 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 participatory agricultural
communication model for practical climate mitigation.

The key findings showed that SCK and IDK can be mutually beneficial utilization to
enhance a good relationship among people and people with nature. The strength of IDK is
seeking the methods and applying resources in the community for the greatest usefulness of
local farmers, while SCK is based on rational thinking and proving process. Based on literature
review and community-based participatory action research, the communication patterns of
climate mitigation agriculture can be divided into three main phases of: 1) planning, 2)
interventions and 3) monitoring and empowerment. The planning phase consisted of four steps:
1) problem/issue identification and communication; 2) knowledge inquiry, development,
synthesis and selection; 3) analysis of local agricultural and communication contexts; and 4)
communication planning. The interventions phase included 5 steps: 1) reviewing of thoughts
and knowledge concerning the farming methods to mitigate climate change proposed during
brainstorming meetings; 2) designing communication materials/knowledge translation; 3)
producing communication materials/media production; 4) distributing communication
materials/knowledge transferring; and 5) utilizing knowledge and measuring effectiveness of
the communication materials. The monitoring and empowerment phase by the methods that
most convenient with the community and the issues that was needed for agricultural friendly
promotion. In this step, the results/outcomes of the communication interventions would be
appeared such as changing in attitude and practices, sustaining knowledge use and sharing
knowledge which was found in this study. The main senders were the successful farmers
employing the farming practices of no burning rice residues, rice straw compost and alternative
wetting and drying. The messages were related to their farming practices focusing on practical
and understandable message and graphic explanations. Vinyl banners were selected as a
communication material (or channel) to label at the most noticeable areas in their communities.
Based on the findings of this research and relevant literature, guideline for the communication
of SCK about rice farming to mitigate climate change from preparation to implementation
including all elements of communication are summarized. Using the participatory
communication strategy developed and implemented by local farmers to mitigate climate
change includes: 1) Farmer leaders: message senders who are eager to learn about the farming
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method that is friendly to environment and farmers at lower costs; 2) Knowledge from first-
hand experience of senders of message for agricultural development to mitigate climate
change; and 3) Creation of the right media for target group. Additionally, combination of the
strengths of SCK and IDK for rice farming to mitigate climate change, strengthening the
group(s) of farmers to drive the community, and promotion of social support factor should be
considered.

This research recommended three tasks to improve agricultural communication for climate
mitigation. Firstly, knowledge Management (KM) is a powerful tool to empower the farmer
group or network through knowledge sharing, recording and distribution to improve the
efficiency of their farming methods to mitigate climate change. Secondly, farmers should be
knowledgeable about the scientific knowledge for climate mitigation in their agricultural
practice covering agricultural system and ecosystem in rice farms because effective farming for
climate mitigation is a subsequent result of various processes. Thirdly, planning an agricultural
communication to mitigate climate change via multimedia involves human media, farmers
group or network, local authority, community media, smartphone and Internet. Types of media
to be chosen depend on communication behavior of the receivers in each community. In the
meantime, related government agencies should collaborate with academics, researchers, and
private sector interested in agricultural promotion in collecting, categorizing, and managing the
body of SCK and IDK in order to make a systematic communication of the knowledge.
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Table 1. Explanation of the first main message on the vinyl of Nong Phra Subdistrict

Main message

Explanation

Not burning Tillage with residue incorporation and use of microbial fermentation liquid
straw helping to accelerate rice straw composting
More cash Less use of chemical fertilizers as soil is high in organic matter and nutrient

Better soil

Improved soil conditions that allow rice roots to grow well with greater air
circulation and water retention

Greater
productivity

With more organic matters and nutrients accumulated in soil every year

Less climate
change

Less dust, ash, and GHGs emission

More energy
saved

Less frequent use of chemical fertilizers, less worry about productivity, and
less time spent in the sun
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