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Abstract

This research aimed to investigate the problems and behavioral patterns related to agricultural residue
burning among highland farmers in Chiang Rai Province and to develop communication approaches for
behavioral change. The study employed a Research and Development (R&D) methodology grounded primarily
in qualitative research approaches. The research was conducted in Chiang Rai Province with 25 key informants
who were selected through purposive sampling, including farmers, community leaders, government officers,
and model farmers. In addition, focus group discussions with 30 participants. Data were collection through in-
depth interviews, focus group discussions, and participant observation. Data were analyzed using thematic
analysis, and data credibility was verified through triangulation. The findings are divided into two phases. In the
Research Phase, the study revealed that agricultural residue burning among highland farmers was not primarily
caused by a lack of knowledge or environmental awareness. Rather, it stemmed from complex structural
constraints, including steep mountainous terrain that limited the use of agricultural machinery, low market prices
for agricultural residues that were not economically worthwhile, and rotational farming practices deeply
embedded in the cultural identity of ethnic communities. Based on these findings, the Development Phase led
to the creation of an integrated communication framework “Plook, Plain, Prab” (Plant, Change, Adapt). The
framework consisted of four strategic communication levels: (1) economic incentive communication through
concrete cost-benefit comparisons, (2) the development of model areas and experiential learning processes,
(3) the utilization of community leaders and local networks as communication intermediaries, and (4)
participatory motivational activities. The proposed model emphasized addressing structural root causes, creating
positive incentives, and fostering community consensus rather than relying on coercive measures or negative
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campaigning. Ultimately, the framework aimed to contribute to the sustainable reduction of PM 2.5 pollution
in the highland areas of Northern Thailand.

Keywords: environmental communication, highland farmers, PM 2.5, agricultural residue burning,
communication for behavioral change
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Table 1 Comparison of area characteristics and agricultural systems of the three study sites

Characteristics Bang Pong Subdistrict Pa Ngio Subdistrict Mae Phrik Subdistrict
Total Area 60,639 rai 111,706 rai 23,772.50 rai
Forest/Mountain Proportion  59% 67.57% 68.63%
Agricultural Area Proportion  70.90% 70% 92.70%
Main Crops Maize, Upland rice Maize, Rice, Beans Rice, Coffee, Tea
Major Ethnic Groups Karen, Lisu Karen, Pga K’nyau (Sgaw Indigenous Thai, Tai

Karen) Lue

Main Water Sources Mae Lao Khao Reservoir  Mae Lao River Mountain streams
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OPTION 1: Coffee Cultivation OPTION 2: PLANT BANANAS
GNNOVATION FOR ADDING VALUE

REPLACE CORN WITH BANANAS FROM PLANT TO LIVESTOCK ECONOMY

§ . 7-8 MONTHS GROWTH PERIOD
% FOR HARVESTING PRODUCE Ll
’ Ly

-

Diversified Cultivation,
Adapting Maize

Transition period 2-3 years,
can yield harvest

FORMULATION:
CATTLE FEED

+ P

Option 1:
Cultivation
Under Shade

Coffee R8N

Option 2:
Plants

Replacement "7 N
Cultivation on
Open-Maize Field

PLANT REPLACEMENT
IN OPEN SPACES
CORN FIELD

Elevation 700 meters
(Robusta)

Elevation 700 - 1,920 meters
(Arabica)

Above Sea Level

Suitable Coffee Varieties for Each Area

Arabica
Elevation: 700 - 1,920 meters (approx. 2,300 - 6,300 feet)
Climate: Cool with high humidity
Flavor: Complex, aromatic, and with high acidity

BANANA PLANTATION AND MANAGEMENT

PLANTING INFORMATION:
Dig holes of approx. 50¢50x50 cm, with 2.5-4m spacing. Backfil with compost or
manure, mixed with topsoil, ensuring a firm pack. Plant during the rainy season
for ideai results. Maintain consistent watering for 7-8 months.

CULTIVATION TECHNIQUES:

Pruning: Keepany -4 healtystems pe mat. Remae weskorod sems.
<Fenilzng: Apply orani fetizr every 2:3

“Harvesting: Cut the bunches with care. s ety cutto preven disase:
*Irrigation: Provide sufficient water, especially during the dry se:

*Crop Rotation: Rotate with lequmes o othr crops every 3 years for sol heath.*

Robusta
Elevation: 0 - 700 meters (approx. 0 - 2,300 feet)
Climate: Warmer
Flavor: Intense, bitter, and with high caffeine

a. b. | C.

Figure 1 Strategies for Promoting Crop Transition and Agricultural Residue Utilization among Highland
Farmers: coffee substitution for corn (a) banana substitution for corn (b) and feed and bedding
material processing (c)

Table 2 Communication framework for “Plant - Change — Adjust” and key messages aligned with target areas

Component Key Messages Target Group Time to See
Results
Plant « Plant crops in the same area to generate higher Highland farmers 2-3 years
income than before above 700 meters (coffee)
above sea level
« Intercrop coffee with avocado or other economic  Highland farmers in 7-8 months
crops medium elevation
« Planting bananas in moderately elevated areas areas

below 700 meters above sea level
Change « Shift mindset from subsistence farming to Maize farmers Immediate
commercial farming. For example, converting corn
cobs into animal feed and bedding material for
livestock housing.

Adjust « Adjust farming practices or resource use without All farmer groups Medium
needing to plant maize every year term
« Farmers with limited resources Long term
» Communities adopt practices once they see Settled farming Medium
successful examples communities term

UONINY ﬂiE)‘ULL‘Ll’mWﬂJﬂa']’JENLLﬁﬂﬂ‘ViLWUOQﬂ’]i@@ﬂLL‘U‘Uﬂ']iﬁEJﬁ']iVlﬁaﬂﬂa@ﬁﬂﬂaﬂwmuﬁaﬁﬂﬁﬂL‘li]']‘Vill'WEJ
lnsuAareIAUsEnauved “‘Uaﬂ L‘UﬁEJ‘L! Usu” aﬂmmmiwmm ﬁﬂJﬂ‘U‘Ui‘UVWILLGmGI’Nﬂu laun Lﬂ‘if}fﬂiﬂiwu‘l/lﬁﬂ ‘ZN
AOAARDINULUING “‘Uaﬂ” muuﬂaﬂwsammﬂsm‘www Lﬂ‘wmmwﬂaﬂmﬂwm maamamﬂwmmn “Lﬂaau” ‘VIlI\‘i

‘UiuLLmﬂmmimammLﬂwmﬂiwmamﬂmmumwmﬂmammu Lﬂwmwumau%m Feaonpdosiunwane “Usu” 9
LuummswauLLa yszevnantumsusuUasu (Table 2)
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nnsdeansszaufi 1 msaamimummﬂamaLﬂivﬁna
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sunuuazswlagnddeliseninmisgndalne nun wazndae ImaiamumﬂmmwwwL.mu.aulmm wWrlulunns
frunngae 2) Msdamelenaninain Imamﬂwuammmmumammuﬂmiuua AaUsznafimauivle saud
YDININTNAINENSUNAIRIY LAy 3) msaamimammemﬂmmﬂiiﬂmmaﬂmLauammmﬁmml,ﬂiiﬂmua LAY
Audnalwaiduemsdnd wlvemsme) uas ’Jamaqwuﬂan maiwiwlmwmmmua ammumummmﬁamﬂwmu
wuIaiiaenndstagedaauiunanisAnwves Jiwju (2024) mmmsammumuayL‘wmamauLmuLﬂuLLiwaamm
Y9aNYAINT TIndsaenndesiunsdneinisiadulavesinunsns (Kaewjaroon, 2026) wwmﬂmmmiauvauumﬂ
iwswgiaanssaanmsunldednalitdudfey Jeas Viawinsdoansiisl “Fuavese” fIndannniinssasediduusssy
A S msaamimuwwmmwuLLaumsLiﬂuiwaﬂgum

mammﬂmmﬂmuaummﬂﬂmmuamwmwm AsER U Funuui i unass indslunisd eansiite
LUasJuLuJaawqmﬂiimmﬂmmiimiaﬂmuaammm UmisumﬂimamwmaLLaWﬂammLLWmﬁuwwLL;JWimLamimwu
mmwmﬂimmaaLﬁawuﬂaﬂmmmamumamamumaﬂé‘lﬂam muumiwmmwwmuuwlmmavmua 1men1s
AndaNyUIuNTe Wy szjmjuwuLmaamamimmmvmmumuw ma‘wuwumimaawaﬂlmwaummawwu%w
maLiwwmumimmmmwmLﬂwmﬂimumwﬂuﬁﬂmmm‘wum ‘WﬂmwmiﬂﬂmsausmﬂmmmLiwmmwvmu
maﬂ,m uag miauuauumwmwmmilfdasJuLLiJm (change agents) sy1uay auuauumwmmwmmaﬂaLLa ¥nan
Lﬂaammmﬂau IuLﬂummswamﬂiwmmmm%mu %ammmmmaaaaamﬂmiaamimﬂmﬂuaﬂ wsiiaonadas
funudafiiunisase self-efficacy mammL*ﬂamﬂummmmmmaqmmaa (Chatterjee et al., 2024) lagn7sLiiu
freteadetrsananyliudueulunisdadule venanididenadaetusuves Hombuppha et al. (2020) fiiunis
Li‘EJU'iB\I’mm'ﬁUgUﬁlLLawLﬂiEJ“U’l‘c’JSUJJ‘Uu Fadunalnddalunisvenenanisidsuulas
A580E13IZAUTN 3 mi‘lmwuwwuuLLaumiamwamu

HANSANWINUIN Imﬂaiwmmamwuﬁmaaaﬂﬂwmuuuwwm MelauwulAnszuuiiansdeny (Socio-
ecological System) Tnganzlunguuyfiiug uaﬂwmu‘wawwmmhmﬂmumwwﬂﬂaa&ﬂmmmmL%aaamaaamuu
mmmmumLﬂummmqmiaamiwﬂi awsmwmam‘[,umwu LummﬂmuwmumuwmmwuJu “fnanannadeny
(social mediator) miwwmwuwmmﬂuuﬂaaamwamnﬂaauuﬁmammm W aus. iy vty wazguingy
YIRS MmmmmwamauamawwmaaﬂLLa ﬂ”li*’\]@ﬂ’]iLmﬂﬁﬂlﬂaEJ’NaﬂGlENLLau‘L!’]L‘UEJGEJ #519A30UNBNEATAS
auawmsmmamLﬂwmﬂsmauaﬂmaamisus LWummamaiaﬂumimamawam WAZANAUYIUNTINEATINAY TIUH
miaanLLUUaamaamaammammmamu quﬂaaﬂ%mmua inmﬂwmﬂiﬂumsj TngfEsiaenumannaaems
e luiud sanwndes @uun) Awnsmdes wara1wnate Ly donndeiuuYes Nakwangsai and
Funkhiaw (2025)‘1/1LuumiumusamawmuiumimuumﬂmmLLa LU U Fervasrennududves
(ownership) siansiUasuLUas uaﬂmﬂumaamaaaﬂuLLuaﬂﬂiumummwmiaswLLiwﬂammmLa Jumuiniglu
guyuiiszansamannndinsdiduanneuen
nnsaeansszauil 4 nanssuaieusegelanvuiidiuson

mﬁaamﬁmamimaauu‘daa‘wqmﬂiiwmauma&mﬂammmmﬂmama Namiﬂﬂmmwmiaaﬂqummism
fiadrausy aumimiaml,auLstﬂ,w%maﬂmmﬂiwamswaaa AN "R ARAUYY Waswawiedudu’ dnszuuls
nemsnatiasiraniUsutuadeniskan wu Uensowaniiug Imam’]mmmﬂummaﬂmu a519Usraunsalngg
Snsldwniundswausslenifisusosls msammmﬂgummiwama dneusubiinunsnsianudilanisulssuieay
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winAntuAtnginnsafausepdladsuinuasdumuinisluguyuiussansainuinniinistsduainaieuen (Table
3)

Table 3 Summary of communication approaches and mechanisms appropriate for each area

Approach Tools / Activities Indicators
Economic - Comparative cost-benefit analysis - Market Percentage of income
incentives information on coffee and avocado
Demonstration - Community learning centers - Study visits / field Farmers interested in changing
areas trips crops
Community leaders - Training of communication leaders (3 rounds) for ~ Number of trained community

farmer groups leaders
Participatory - Crop and fertilizer exchange - Community forums ~ Amount of crop residues not
activities burned
Structural - Rice cooperatives - Community enterprises Increased income from value-
improvement added processing
Policy support - Zero Burning Model expanded from the Mae Tha  Reduction of hotspot

model occurrences (%)

I:umamiwaauuﬂaewqmnﬁumemﬂmimmuansns‘uuwuwaa

NATHUATIERHANTITANWININUA mm%ulmweumiuLmaﬂmﬂaauuﬂaawqmﬂiiumwmﬂiuuwwaa el
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U
1%
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