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Organic rice farming faces challenges of rising input costs and limited scalability. This

study investigates a sustainable solution through the Dok Kham Tai Community
Enterprise Model in Phayao Province, Thailand, which promotes a networked, community -
based approach to organic jasmine rice production. The model emphasizes collective action
and knowledge sharing among local farmers. Using field observations, in-depth interviews

Keywords with 15 community members, and quantitative assessments, the study evaluates the impact
Organic of shifting from individual to group-based organic farming. Results showthat the integration
Farming, of technology and shared resource management led to an 11.10% increase in rice yields,
Rice while production costs rose by 10.89%, resulting in an overall net economic benefit for
Production, L L. . . .

Community participating farmers. Additionally, collective marketing strategies improved product value
Enterprise and strengthened community identity. The findings underscore the potential of community

Sustainable enterprise models to enhance sustainability, reduce chemical usage, and improve livelihoods,

Agriculture offering a replicable framework for organic agriculture in similar rural contexts.

1. Introduction

Global rice (paddy) production trends since 1961 have witnessed a remarkable increase, surpassing threefold from
215 million tonsto 755 million tons. Most of this production originated from Asia. Notably, seven Asian countries—
China, India, Indonesia, Bangladesh, Vietnam, Myanmar, and Thailand—contribute significantly, collectively
representing over 80% of the world’s rice production. Additionally, there has been a substantialrise in rice production
in Africa, experiencing an almost ninefold increase. Key producers in this region include Egypt, Nigeria, and
Madagascar. Bin Rahman & Zhang (2023) revealed the trend in global rice consumption that per capita rice
consumption in Asia surpasses that of all other regions, with an annual average exceeding 77 kg per person. From
2018 to 2020, therice consumption percapita in Latin America and the Caribbean, Africa, Europe, Oceania, and North
America ranged from 6.3 t028.0 kg. In Asia, rice consumption in high-income countries, like Japan and South Korea,
is witnessing a decline. For instance, South Korea’s per capita rice consumption dropped from 106 kg in 1975-1977
to 60kg in 2020 and is anticipated to further decrease to 53 kg by 2030. On the contrary, per capita rice consumption
is on the rise in certain low-income Asian countries, including Indonesia, the Philippines, Bangladesh, and Vietnam.
In the Philippines, rice consumption per capita increased from 85kg in 1975-1977 to 122 kg in 2020 and is projected
to further increase to 129%kg by 2030 (OECD-FAOQ, 2021).

Thailand, recognized as one of the world’s leading producers and exporters of rice, concentrates its major rice
cultivation areas in the northeast region, as well as in the lower north and central plains of the Chao Phraya River
basin. Approximately 70% of Thailand’s rice cultivation is rainfed, while the irrigated area, primarily situated in the
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Chao Phraya river basin, contributes to 49% of the total annual rice production (Kupkanchanakul, 2000; USDA -FAS,
2015). During the 2020-2021 rice crop season, the Office of Agricultural Economics (2023) estimated a total planting
area of 24.802 million acres. This resulted in a paddy production of 27.013 million tons, with an average yield of
0.2681 kilograms per square meter. In comparison, the 2022—-2023 crop season recorded a slightly smaller planting
area of approximately 24.7 million acres. Despite the reduction in area, paddy production reached 26.703 million tons,
with an average yield of 424 kilograms per 0.394 acres (equivalent to 0.2689 kilograms per square meter). Overall,
the planting area declined by just 0.03%, while productionand yield increased by 1.16% and 1.18%, respectively. The
reduction in the planting area is mainly attributed to farmers switching some of their paddy fields to cultivate other
crops with lower production costs, such as cassava. However, the decrease in the planting area is not substantial, as
farmers still anticipate government support like in previous years. For production and yield, the increase is attributed
to sufficient rainfall promoting rice growth. Thus, the overall rice production in the country is expected to increase.
From April to June 2023, there is projected to be a planting area of approximately 9.04 million acres for the 2022 to
2023 rice crop, accounting for 36.45% of the total rice planting area. Additionally, from April to June 2023, the
planting area for the 2022 to 2023 rice crop is projected to be approximately 17.30 acres, making up 69.82% of the
total rice planting area (Office of Agricultural Economics, 2023).

The sustainability of Thailand’s rice industry has been under increasing pressure from multiple challenges. In
2014, rice farmers faced a dramatic 50% drop in farm gate prices due to a fall in domestic rice prices and the
termination of the government’s rice-pledging scheme. Moreover, Thailand’s rice export market is losing ground to
competitors who continually develop high-yield, low-cost rice varieties. Farmers in Thailand’s intensively cultivated
lowland irrigated areas now grapple with rising input and labor costs, falling farmgate prices, water scarcity, and the
overuse of agricultural inputs that harm the environment (Stuart et al., 2019). In response to these growing concerns,
organic farming has emerged as a promising path forward. Driven by increasing global demand for organic products
(Ministry of Agriculture and Cooperatives, 2018), Thailand has seen a steady rise in the adoption of organic
agricultural practices, particularly in rice cultivation. The organic farming movement not only offers environmental
benefits through reduced chemical input and improved soil health, but also provides economic advantages by meeting
the premium market demand. Organic jasmine rice, in particular, has gained substantial traction both domestically and
internationally. From the fiscal year 2017 to 2018, exports of organic jasmine rice surged by more than 40%. Key
markets for Thailand’s organic agricultural exports now include Europe, the United States,and Asia (Pithawat, 2019),
reflecting the growing confidence in and demand for sustainable Thai rice products.

Organic rice farming provides consumers with environmental and health benefits, yet it presents unique production
and marketing challenges. Unlike conventional rice, organic rice must meet stringent standards that prohibit synthetic
chemicals, requiring farmers to adopt alternative methods for pest control, weed management, and soil fertility. These
practices often demand more manual labor and technical knowledge, making organic cultivation more labor-intensive
and complex. Marketing organic rice is also more nuanced (Ruaykijakarn et al., 2018). While it is generally assumed
that organic rice fetches higher prices, this is not always the case. The premium depends on consumer awareness,
market access, certification, and branding. Thus, farmers may face uncertainty in securing consistent financial returns.
Although organic farming emphasizes cost reduction by minimizing external inputs, its operational expenses can s till
be high. Several research studies have investigated and compared the cost and profit structures of organic and
conventional rice farming. Notably, studies conducted by Tashiand Wangchuk (2016) found that organic farming
generally entails higher production costs when compared to conventionalfarming. Regarding crop yield, Offermann
& Nieberg (2000) observed that organic crop production typically results in significantly lower yields compared to
conventional farming practices. However, it is important to note that contradictory conclusions were reached in studies
by Tashi and Wangchuk (2016), which suggested that organic rice productivity could be relatively higher than
conventional methods. When assessing net revenues, Suwannakit & Prempree (2016) documented higher net returns
coupled with lower production costs for organic rice farming. Successful organic rice farming requires specialized
knowledge and skills in field management and production, making training and further education vital (Bello, 2008).
To supportsustainable rice cultivation in Thailand, efforts are needed to create a market and increase understanding
of organic rice production (Chaiubon, et al., 2020; Methamontri etal., 2022; Patra et al., 2025).

This study addresses critical cost-related challenges in organic rice farming by introducing both process and
administrative innovations within a participatory framework. It complements recent literature on the environmental
dimension (Martinez-Megias et al., 2025) and the role of social and human capital (Nisak et al., 2025) in decisions to
adopt organic rice farming. Process innovation includes enhancements throughout the production cycle—from seed
preparation and cultivation to post-harvest activities such as drying, cleaning, and storage (Patra et al., 2025). In
parallel, administrative innovation refers to novel strategies for group-based decision-making, resource sharing, and
organizational management among organic rice farmers (Methamontri et al., 2022). The research focuses on the Khao
Hom Dok Kham Tai group in Dok Khamtai District, Phayao Province of Thailand. Comprising 15 certified members
underthe Sustainable Development Goals Participatory Guarantee System (SDGsPGS) by the Sustainable Agriculture
https://sanad.iau.ir/Journal/ijasrt 2025;15(3): 151-159
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Network of Phayao Province, this community enterprise cultivates organic jasmine rice on collectively managed land.
A significant issue identified is the high labor costs at every production stage, as most members hire external workers
for tasks ranging from land preparation to harvesting. Motivated by the need to supportt rice as Thailand’s primary
crop, this study highlights how group-based organic farming reduces dependency on chemicals, promotes
environmental sustainability, and enhances self-reliance through natural farming practices. It compares the production
costs of conventional, individual organic, and group-based organic methods, demonstrating how collective models
reduce costs, improve efficiency, and better meet market demand. The study also underscores the role of strong
leadership and external mentorship in ensuring quality certification and long-term sustainability in organic rice
production.

2. Materials and Methods

2.1 Study area and sample size

Phayao Province in northern Thailand encompasses 592,682 acres of agricultural land, representing 37.98% of the
province’s total area of 1.56 million acres. Among these, 287,526 acres are allocated for rice cultivation, 120,658
acres for upland crops, and 142,082 acres for orchards. Of the total agricultural land, 246,250 acres lie within irrigation
zones and 345,812 acres outside them. During the 2021-2022 planting season, 252,212 acres were devoted to rice
cultivation, slightly decreasing to 250,912 acres in 2022-2023. In 2022, organic agriculture in Phayao Province
covered 1,577 acres, with 648 farmers certified under the SDGs Participatory Guarantee System (SDGsPGS). Of this,
858 acres were farmed individually (by 45 farmers), while group farming covered 717.188 acres, consisting of 299
farmers, including 26.792 acres of certified organic group farming (Ministry of Agriculture and Cooperatives, 2023).

This study was conducted within the Khao Hom Dok Kham Tai community enterprise, selected purposively from
the Organic Agriculture Community Network in Phayao Province. The group was chosen based on demonstrated
potential in sustainable organic practices, including leadership, commitment, and resource-sharing. The 15 farmers
included in the study comprised all current active members of the group. These members collectively manage the
organic rice farming cycle using shared machinery for seedling cultivation, seedling preparation, and transplantation
(Figure 1).
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Figure 1. Germinated rice seeds (A), Rice seedlings (B, C) Rice seedling transplanter (D), and Rice field (E, F)
of organic rice farming by Khao Hom Dok Kham Tai group
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2.2 Data collection and analysis

A Participatory Action Research (PAR) approach was adopted to foster collaborative knowledge exchange and
empower farmers throughoutthe study. The data collection relied on in-depth interviews conducted with all 15 active
group members. The interviews were guided by a semi-structured protocol focusing on the full life cycle of organic
jasmine rice production—from pre-planting to post-harvest stages. The interview guide comprised the following
thematic areas

- Pre-planting: seed selection, nursery setup, and seedling preparation

- During planting: transplanting methods, irrigation, weed control, and mixed rice variety issues

- Post-harvest: harvesting, moisture reduction, seed cleaning, grading, purity testing, and storage

Respondents were also prompted to compare organic practices with conventional methods to elicit insights on cost
differences, labor input, and sustainability outcomes. Data were analyzed using thematic analysis, coding responses
to identify recurrent patterns in practices, costs, and challenges. Particular attention was paid to innovations that
reduced production costs or chemical use, and to collaborative mechanisms that enhanced group resilience. This
methodological design aimed to uncover not only the practical dimensions of organic rice farming in the selected
community butalso the social dynamics of shared innovation, cost-sharing, and knowledge exchange within the group
setting (Figure 2).

Figure 2. The cycle of organic rice production of organic rice farming belonging to Khao Hom Dok Kham Tai
group

3. Results and Discussion

The study conducted within the Khao Hom Dok Kham Tai group has revealed notable distinctions between
chemical rice farming (conventional) and organic rice farming (Table 1). The study found that the transition from
individual farming to collective management, specifically adopting the Dok Kham Tai Community Enterprise Model,
resulted in a transformation of organic rice production processes. Incorporating technology into cultivation and
harvesting further contributed to increased production costs, rising from the initial 361.01 USD per acre to 400.39
USD per acre (Table 2). However, this shift positively impacted the community enterprise, leading to an augmentation
in organic rice production. The yield increased from 1,139.24 kg per acre to 1,265.82 kg per acre. The quality of the
rice husks also improved, resulting in a higher market value for the unhusked rice, which rose from the initial 535.44
USD peracre to 594.94 USD peracre (Table 3).
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Table 1. The difference between chemical rice farming and organic rice farming in the Khao Hom Dok Kham Tai

community enterprise group.

Process

Chemical rice farming
or Conventional rice farming

Organic rice farming in
Khao Hom Dok Kham
community enterprise group

Tai

1. Pre-planting soil enrichment
2. Process of preparing the soil
3. Rice seed preparation process

4. Sowing process

5. Agricultural management

6. Harvest

7. Post harvest

- Burn rice stubble

- Plow and harrow

- Use certified seed from the Rice
Department

- Seed sowing in the field

- Use chemical fertilizer

- Use pesticides

- Apply manual labour or an
unmanned aircraft (drone)

- Use water from outside

- Harvest by machine
- Use labour
- Reduce moisture by solar drying

- Plough up rice stubble

- Sowing sunn hemp for manure

- Fill dolomite

- Plow and harrow

- Use certified seed from the Rice

Department

- Use Trichoderma spp. coating
seed before sowing

- Sowing in trays rather than seedling

transplanting by rice transplanter

- Use manure compost

- Use microbial pesticide

- Apply manual labour or an
unmanned aircraft (drone)
- Use water only from

groundwater or natural pools
- Harvest by machine

- Reduce moisture by solar drying and
dryers

- Seed cleaning

- Threshing

- Storage

Table 2. Comparative costperacre for conventionaland organic rice cultivation.

Procedures Cost (USD/acre)
Conventional Organic Rice Organic Rice
Rice Cultivation Cultivation
Cultivation (Individual/ (Group)
Non-Group)

-Plowing for sunn hemp cultivation 19.62 19.62 15.70
-Plow in (sunnhemp) 19.62 19.62 15.70
-Plow the rice field 70.63 70.63 70.63
-Cost of fuel for pumping water and grass-cutting 39.24 78.48 39.24
-Herbicide 2354 0.00 0.00
-Rice seed cost, rice seedling cost 26.35 15.70 15.70
-Cost of seedling trays 0.00 0.00 66.84
-Cost of sowing rice 7.85 0.00 7.85
-Rice planting machine 54.94 1177 23.54
-Fertilizer (46-0-0) 83.24 0.00 0.00
-Herbicide spraying cost 23.54 15.70 15.70
-Fertilizer (16-20-0) 70.63 0.00 0.00
-Hormone spraying cost 2354 0.00 0.00
-Cost of biopesticides 0.00 3.92 3.92
-Organic fertilizer cost 0.00 47.09 47.09
-Bxpense for controlling weed and off-type rice 0.00 31.39 31.39
-Rice harvestercost 47.09 47.09 47.09
Total 509.83 361.01 400.39
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Table 3. Comparison of conventionalrice cultivation, individual/non-group organic rice cultivation, and group-
based organic rice cultivation.

Procedures Conventional Organic Rice Organic Rice
Rice Cultivation Cultivation Cultivation

(Individual/ (Group)
Non-Group)

-Yield 1,518.99 1,139.24 1,265.82

(fresh unhusked rice, kg/acre)

-Selling price 0.32 0.47 0.47

(fresh unhusked rice (USD/kg)

- Income 485.01 529.75 588.61

(fresh unhusked rice, USD/acre)

-Unhusked rice drying cost (USD/kg) 0.06 0.06 0.05

-Seed sorting cost (USD/kg) 0.06 0.06 0.06

-Management expenses (USD/acre) 188.35 141.27 137.34

-Yield (milled rice, kg/acre) 1,215.19 962.03 1,075.95

Discussion: Insights from interviews with group leaders and members reveal that participants have opportunities
to connect with organic agriculture networks at both the community and provincial levels. They also engage with
educational institutions and government agencies at the district and provincial levels through the Sustainable
Agriculture Network of Phayao Province. Support is provided in areas of organic farming knowledge at various stages
of production, namely at the upstreamlevel (production), midstream level (product processing),and downstreamlevel
(marketing management). Beiranvand et al. (2024) identified and prioritized key challenges to organic farming
development among farmers in Lorestan Province, Iran, including a lack of technical knowledge and skills, weak
information and advertising networks, and inadequate financial resources for training. In addition, the community
enterprise has been designated as a learning centre for organic farming production and processing by the Sustainable
Agriculture Association of Phayao Province. It welcomes students, farmers, local government units, and the public to
come and learn. At the same time, group members could also engage in local research projects with researchers from
educational institutions in Phayao Province. This emphasis on peer learning and knowledge dissemination aligns with
successfulagricultural extension models observed globally. For instance, the Lead Farmer Approach (LFA), as studied
by Matemba and Njera (2023) in Malawi, has shown significant positive impacts on follower farmers’ knowledge and
practice of conservation agriculture, highlighting the effectiveness of farmer-to-farmer knowledge transfer in
promoting sustainable practices.

Research by Safavian et al. (2023) on farmers’risk management strategies in Khuzestan Province, Iran, identified
a broad spectrum of influential factors, including economic uncertainties, market fluctuations, and resource access.
The Dok Kham Tai Community Enterprise Model offers significant direct and indirect economic benefits to
participating jasmine rice farmers, mitigating various risks inherent in agricultural production. Key advantages ofthis
approach include practical knowledge exchange, enhanced production efficiency, and improved access to higher-
quality inputs through group negotiation. These collective practices foster resilience in organic rice farming by
promoting resourcefulness and ensuring adequate financial capacity to adapt to change, as highlighted by Panpakdee
and Khanbut (2025). Moreover, the adoption of technology, such as replacing manual labor with machinery, has
further contributed to reducing production costs and chemical inputs, ultimately leading to increased yields. This
aligns with Nguyen et al. (2022), who found that farm productivity is influenced by factors such as technical assistance,
regional practices, and input utilization. Likewise, Er et al. (2021) reported that agroecological rice farming in
Malaysia yielded higher net profits due to reduced input costs, despite higher expenses for organic materials. This
community enterprise model further amplifies the advantage of reducing per-unit costs through shared resources and
bulk purchasing.

Participation in the Khao Hom Dok Kham Tai group has enabled farmers to obtain organic certification through
the SDGsPGS, as endorsed by the Sustainable Agriculture Network in Phayao Province. This certification elevates
the credibility and value of their products, allowing farmers to command higher selling prices for rice. Unlike previous
practices—where individual farmers sold high-moisture unhusked rice immediately after harvest—the enterprise
model supports proper drying. The group has added value to their products by processing husked rice into organic
Hom Mali white rice and organic Hom Mali brown rice, which are packaged in vacuum-sealed bags bearing the
trademark of Khao Hom Dok Kham Tai in 1-kilogram packages. These products are sold online and offline under the
name of the local community enterprise, and through a sustainable agriculture network at the provincial and national
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levels. They are also produced according to orders from customers such as hospitals, hotels, restaurants, and local
community stores in Phayao and neighboring provinces, increasing market access and income for the group.

Evidence from the Phayao Province network underscores the financial viability of organic farming over
conventional methods. Suwannakit and Prempree (2016) found that the average net profit from organic rice production
was approximately 125.37 USD per acre—significantly higher thanthe 82.55 USD per acre profit from conventional
rice farming. Although organic farming may require different inputs and practices, it avoids costly synthetic chemicals
and benefits from higher market prices. The study demonstrates that adopting the Dok Kham Tai Community
Enterprise Model leads to measurable improvements in production and revenue. Specifically, organic jasmine rice
yields increased by 11.10%, while revenues rose by 11.85%, owing to better product quality and higher market value.
These outcomes support earlier research by Stuart et al. (2018), who highlighted how best management practices can
improve the economic and sustainability profiles of rice farming. Mungkung et al. (2022) similarly validated the
Sustainable Rice Platform standard as a useful framework for tracking sustainability in rice cultivation. Taken
together, the evidence from this study reinforces the model’s potential for replication and suggeststhat with continued
support from researchers and policymakers, this approach could be scaled to other regions seeking to balance
sustainability, profitability, and community resilience.

4. Limitations and Policy Implications

While the findings highlight the effectiveness of the Dok Kham Tai Community Enterprise Model in promoting
sustainable organic jasmine rice production, certain limitations must be acknowledged. The study focuses onasingle
community within Phayao Province and involves a relatively small sample size of 15 members. Assuch, the insights
gained may not fully represent the diversity of organic farming practices or outcomes in other regions. Seasonal
variability—such as rainfall patterns and pest outbreaks—may also influence the replicability of results across
different cultivation cycles. Moreover, the study’s qualitative emphasis, while rich in contextual detail, may limit the
generalizability of the findings to broader populations or different agricultural settings.

The results of this study offer valuable implications for policymakers and development agencies aiming to support
smallholder farmers and promote sustainable agriculture. First, the demonstrated benefits of group-based organic
farming suggest the need for public support in facilitating cooperative structures, such as training programs and legal
frameworks that ease group formation and certification processes. Second, machinery subsidies and shared equipment
centers could further reduce production costs for community enterprises transitioning from conventional to organic
practices. Third, policies encouraging collective marketing, branding, and digital platforms for community -based
agricultural products can enhance value addition and market reach. Local governments and agricultural extension
services also play a critical role in scaling up successfulmodels by integrating them into provincial development plans
and SDG-aligned sustainability agendas.

5. Conclusion and Recommendations

The Dok Kham Tai Community Enterprise Model exemplifies a successfulapproach to group-based organic rice
production by uniting local farmers in a shared mission. Through cooperative efforts, members exchange practical
knowledge and adopt sustainable agricultural practices to develop a collective production plan. This model enhances
the quality and market value of organic jasmine rice, aligning with increasing consumer demand. In addition to
improving product standards, the reduction in chemical inputs lowers production costs, promotes environmental
sustainability, and enhances the health and safety of farmers involved.

The shift from individual to group-based production focuses on the organic cultivation of Hom Mali rice following
the participatory organic agriculture standards known as SDGsPGS, established by the Sustainable Agriculture
Network in Phayao province, Thailand. The approach includes knowledge-sharing on production techniques,
collective use of machinery and equipment among group members, and efforts to enhance the post-harvest quality of
rice. Despite increased production costs, this has resulted in a higher selling price for organic Hom Mali rice than
conventional varieties. As seenin the Khao Hom Dok Kham Tai group, choosing innovative organic rice production
practices may be a good option for farmers looking to achieve high-quality yields and effective production
management.

Future studies should examine the replication of this community enterprise model in different regions with varying
ecological and socioeconomic contexts. The successful implementation of organic farming requires cooperation
among farmers, researchers, policymakers, and agricultural extension services to ensure widespread and sustainable
results over the long term. Additionally, longitudinal research could assess long-term environmental, health, and
economic outcomes of organic rice networks. To support scalability, pilot initiatives involving cross-community
collaborations, supply chain integration, and policy support mechanisms should be explored. These efforts will
strengthen the foundation for national-level strategies in promoting organic agriculture aligned with the SDGs.
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