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Abstract

This study analyses the internal factors driving the adoption of sustainable, zero-waste agriculture in the Subak
Sembung ecotourism area, Denpasar, Bali. Subak Sembung, as one of the city’s green zones that serves a dual
function as both agricultural land and an ecotourism destination, faces a dilemma between environmental aesthetic
demands and farmers’ conventional practices, particularly the burning of rice straw. This study employs a
quantitative approach using a cross-sectoral survey of 124 respondents, alongside SEM-PLS analysis to examine
the relationship between internal motivations (pride and happiness), intention, and actual behaviour in agricultural
waste management. The results indicate that internal motivation has a significant influence on intention
(coefficient 0.68; t = 8.45) and actual behaviour (coefficient 0.41; t = 2.87), with intention acting as a strong
mediator explaining 58% of the variance in adaptive behaviour. Although straw burning remains the dominant
practice (32%), there is a growing trend towards the adoption of environmentally friendly methods such as
composting (28%) and mulching (24%), particularly among farmers of working age, those with a secondary
education or higher, and private landowners. Theoretically, these findings expand the literature on the circular
economy by emphasising the role of internal psychological factors in the adoption of agricultural innovations,
moving beyond a purely rational economic perspective. In practical terms, the research results have policy
implications suggesting that sustainability interventions should be directed towards strengthening farmers’
intrinsic motivation and collective intent through education, extension services, incentives, and institutional
support from the Subak.
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Introduction

The transition to a circular economy and zero waste is positioned as a key strategy for achieving the SDGs and
climate targets for 2030-2050 (Pandey et al., 2025; Rabbi & Amin, 2024). The circular economy is defined as a
model that reduces the use of primary resources and waste, maintaining the value of materials as high as possible
through cycles of reuse, recycling, and energy recovery (Hamam et al., 2021; Pandey et al., 2025). Open-field
burning of rice straw in the agricultural sector remains the dominant method in many rice-producing regions of
developing countries because it is cheap, quick, and suits very short cropping intervals (Parihar et al., 2023). Field
burning of straw can release up to approximately 7.3 tonnes of CO2-eq ha™! (Bhattacharyya et al., 2021). This
phenomenon is also evident in stark contrast within the Subak Sembung Ecotourism Area, Denpasar, Bali. As one
of the last ‘green lungs’ amidst the rapid urbanisation of Denpasar City, Subak Sembung faces a major dilemma.
On the one hand, the area is required to maintain its aesthetic appeal and environmental sustainability for the sake
of its ecotourism function; on the other hand, farmers remain trapped in conventional methods of managing
agricultural waste that are neither economically nor ecologically optimal.
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Although the government and various institutions have introduced zero-waste innovations—such as processing
straw into compost or animal feed—the level of adoption among farmers in Subak Sembung presents an anomaly.
As an ecotourism area, access to information and institutional support in this region is relatively higher than in
purely agricultural areas. However, field data indicate that the availability of technology and policy guidance does
not automatically lead to a massive shift in farmers’ behaviour. A study in Punjab, India, revealed that the main
barrier to moving away from straw burning is not cost, but rather the difficulty in accessing equipment and
government subsidies, even though these alternative technologies are far more economical (Bhatt et al., 2022).
Academically, the literature on the adoption of agricultural innovations remains largely dominated by rational
economic perspectives and external technical barriers. Many studies focus on how financial incentives or land
area influence technology adoption. However, there remains a research gap in the literature regarding the
exploration of internal psychological dimensions—such as intrinsic motivation, pride, and subjective well-
being—in the context of farmers working in the interface between agriculture and tourism (ecotourism).

This study argues that in ecotourism areas such as Subak Sembung, the adoption of sustainable agricultural
practices is not merely a technical decision, but rather a manifestation of inner satisfaction and the perception of
added value for the environment. A study in Europe shows that general attitudes, intentions, and perceptions of
utility have a far stronger influence on the adoption of sustainable practices than economic outcomes or mere
cognitive environmental awareness (Swart et al., 2023). A qualitative study on regenerative agriculture in the US
found that the primary drivers of adoption were a desire to improve human, soil, and ecosystem health, as well as
a moral shift away from industrial agriculture; many practitioners interpret these practices as a calling of values
and a way of life, rather than merely a technological choice (Frankel-Goldwater et al., 2024).

This study aims to analyse the influence of internal factors on farmers’ level of adaptation to zero-waste-based
agricultural waste management. By focusing on Subak Sembung, this study is expected to provide a theoretical
contribution regarding the importance of psychological aspects in the success of the circular economy in urban
agricultural land. In practical terms, the findings of this study will serve as a guide for ecotourism managers and
policymakers in Denpasar in designing more humane and sustainable intervention strategies for the Subak farming
community. This research is all the more important given that Subak is a UNESCO World Heritage system.

MATERIALS AND METHODS

Research Design and Location

This study employs a quantitative design using a cross-sectional survey approach. Quantitative research
emphasises numerical measurement, hypothesis testing, and statistical analysis (regression, correlation, and t-
tests) to answer research questions objectively (Lim, 2025; Nwabuko et al., 2024). Meanwhile, a cross-sectional
survey means that data is collected once at a single point in time for each respondent; researchers measure
‘exposure’ (e.g., attitudes, characteristics, contextual factors) and ‘outcome’ simultaneously (Zuleika & Legiran,
2022). Non-experimental observational designs fall within the evidence hierarchy below cohort and experimental
trials but are widely used due to their cost and time efficiency (Slater & Hasson, 2025).

The research location was selected through purposive sampling in the Subak Sembung Ecotourism Area,
Denpasar, Bali. This choice of location was based on the unique characteristics of Subak Sembung as an urban
green zone that integrates agricultural production with ecotourism services based on UNESCO cultural heritage.

Population and Sample
The population in this study comprised all active farmers in the Subak Sembung area, totalling 179 people. To
obtain a representative sample with a 95% confidence level (5% margin of error), the sample size was determined
using the Slovin formula as follows:

N

"T1+N(e)?
Description

n = sample size

N = population size (179 people)

e = error tolerance level

The calculation is therefore as follows:

_ 179 _ 179
1+179(0.05)2  1+179(0.0025

179 179
n= = =123.66

T 1404475  1.4475
If rounded up, the required sample size is 124 respondents

Data Collection and Analysis Procedures

Data collection was carried out through face-to-face interviews using a questionnaire to ensure that respondents
understood the technical terminology relating to the circular economy. The measurement instrument used a 1-5
Likert scale (Strongly disagree to Strongly agree).

The questionnaire instrument used is valid, as the majority of indicators have factor loadings above 0.70 and
average variance extracted (AVE) values in the range of 0.60—0.70. This indicates that indicators such as pride,
happiness, intention, and actual behaviour truly represent the constructs being measured.

Reliability was also well established, as demonstrated by Cronbach’s Alpha values of approximately 0.78—0.82
and Composite Reliability (CR) values of approximately 0.80—0.85, all of which exceeded the minimum threshold
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of 0.70. This indicates that respondents’ answers were consistent and stable in measuring aspects of motivation,
intention, and actual adaptive behaviour.

The data collected were analysed using descriptive analysis to map the socio-demographic profiles of the
respondents (age, education, land area, and ownership status). Subsequently, SEM-PLS analysis was used to
examine the relationship between internal motivation (pride and happiness) and farmers’ intentions and actual
adaptation behaviours regarding the management of rice straw waste.

Results

Respondent Characteristics

Around 40% of respondents were aged 31-40, and 30% were aged 41-50, indicating that the working-age
generation dominates agricultural activities. The over-50 age group was small (15%), but significant, as it
represents senior farmers with extensive experience. Secondary education (SMA) was the most common level,
suggesting that the majority of farmers have had sufficient access to formal education. However, 45% of
respondents had only completed primary or lower secondary education (SD/SMP), indicating limited formal
literacy among farmers.

In terms of farming experience, the majority (45%) have intermediate experience (11-20 years), indicating well-
established skills. There are also senior farmers with over 20 years’ experience (25%) and beginners with less
than 5 years’ experience (10%). In terms of land ownership, the majority of farmers (55%) own their own land,
which provides stability for their farming operations. The remaining 45% rely on a lease or sharecropping system,
indicating unequal access to productive assets. Most farmers manage small plots (<50 are), reflecting a subsistence
or semi-commercial farming pattern, whilst only 15% own land exceeding 1 hectare, typically privately owned.

Management of Rice Straw Waste

Based on the distribution chart for rice straw waste management, it is evident that the burning method still
dominates, accounting for 32%, followed by composting (28%), mulching (24%), and the two least-used methods,
namely burial (8%) and use as animal feed (8%) (Figure 1). This pattern indicates that although some farmers
have adopted environmentally friendly practices, traditional practices such as burning remain quite prevalent in
the field, particularly among farmers with limited access to technology and information.

Animal Feed;
8,0%

Submerged;
8,0% :

Mulch; 24,0%

Burned;
32,0%

Composting;
28,0%

Figure 1. Distribution of rice straw processing methods in Subak Sembung

When considered in conjunction with the questionnaire results, the choice of processing method is strongly
influenced by internal drivers of sustainable agricultural adaptation, such as pride, happiness, and the intention to
continue zero-waste practices. Farmers who opt for composting and mulching generally possess high levels of
internal motivation, have completed secondary education or higher, and own their land outright, which encourages
them to invest in sustainable practices. Conversely, farmers who choose burning (Figure 2) tend to be older, less
educated, and own small plots of land on a lease or sharecropping basis, which makes them more pragmatic and
less inclined to innovate.
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Figure 2. Burn marks from the burning of rice straw

Meanwhile, the fact that farmers with technical knowledge or access to livestock chose the composting method
and animal feed suggests that sustainable adaptation is also influenced by the local economic and ecosystem
context. Consequently, the success of implementing a zero-waste approach in Subak Sembung depends heavily
on strengthening internal motivation and structural support that enable farmers to transition to more
environmentally friendly practices.

SEM-PLS Analysis: The Role of Intrinsic Motivation and Intention in Promoting Sustainable Adaptive
Behaviour Among Farmers

The SEM-PLS analysis indicates that the Internal Motivation construct (pride and happiness) has an AVE of 0.65
and a CR of 0.83, indicating good validity and reliability. The path from Internal Motivation to Intention (H1)
yielded a coefficient of 0.68* with a t-value of 8.45, significant at the 0.001 level. The Intentions construct (plans
to continue the programme and belief in benefits) has an AVE of 0.63 and a CR of 0.81, with R? = 0.46, indicating
that internal motivation explains 46% of the variance in intentions.

R?=0.46 R?=0.58
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Figure 3. SEM-PLS Model of Farmers’ Internal Motivation, Intention and Actual Behaviour

Furthermore, the path from Intention to Actual Behaviour (H2) yielded a coefficient of 0.72* with a t-value of
7.92, significant at the 0.001 level. Actual Behaviour (compost, mulch, livestock feed, reduction in burning) has
an AVE = 0.60 and CR = 0.84, with R? = 0.58, meaning that intention and internal motivation together explain
58% of the variance in adaptive behaviour. The direct path from Internal Motivation to Actual Behaviour (H3) is
also significant, with a coefficient of 0.41 and t = 2.87, although weaker than the mediating path via intention.

Discussion

Farmers in Subak Sembung are predominantly of working age with moderate to extensive farming experience,
giving them both the energy to innovate and a strong grounding in local knowledge. A study in Gorontalo showed
that younger farmers (aged 25—45) tend to be more oriented towards product innovation, the integration of annual
crops for short-term income, and the adoption of external technologies (e.g., virgin coconut oil, innovative
processed products, digital marketing) compared to older farmers who focus on the long-term revitalisation of
crops (Tolinggi et al., 2023). In general, younger farmers are more risk-tolerant, more likely to take out loans and
adopt new technologies, and tend to implement more sustainable practices (Jansuwan & Zander, 2022).
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Farmers of working age are more open to innovation because they are still physically and mentally fit. They are
more receptive to new technologies such as high-yield seeds, modern cropping patterns, and smart farming. A
study in Germany shows that motivation, performance expectations, and technological readiness drive the use of
smart products—and these factors are stronger among working-age farmers (Schukat & Heise, 2021). Extensive
farming experience builds practical knowledge regarding seasons, soil, fertilisers, and the risk of crop failure. A
review in Europe indicates that experience and a history of innovation adoption are key determinants of the
acceptance of circular practices and environmentally friendly technologies (Herrera et al., 2023; Serebrennikov et
al., 2020).

As they get older, farmers tend to be more cautious, less willing to try new things, and rarely plan to adopt new
technologies (Brown et al., 2019). A meta-analysis in Ethiopia indicates that age limits technology adoption, but
market access, extension services, and education can mitigate this effect (Ayalew & Girma, 2025). An ageing
agricultural workforce reduces productivity by hindering technology adoption and efficiency (Tong et al., 2024).
The fact that the majority of people have a secondary education (upper secondary school) provides a sufficient
foundation in literacy, although low levels of education remain a challenge in the adoption of sustainable
technologies. Several studies indicate that education, extension services, and training encourage the adoption of
sustainable technologies (Begho et al., 2022; Ma & Bahadur, 2024; Serebrennikov et al., 2020). A study in Kenya
found that secondary education was a positive and significant predictor of the adoption of aquaculture
technologies; more educated farmers were better able to access, understand, and analyse technical information,
making them better prepared to adopt innovations (Obiero et al., 2019).

Whilst private land ownership in Subak Sembung is relatively dominant, the small size of the plots and the
existence of a system of leasing and sharecropping mean that sustainability depends on the collective synergy of
the Subak community. Research on urban subaks indicates that land area is a key determinant of the sustainability
of farming enterprises. Small plots of land require increased productivity, business diversification such as
agritourism, and institutional support to remain economically and ecologically viable (Wulandari et al., 2024).
Conversely, land fragmentation and leasing practices without institutional support risk reducing young people’s
interest in farming and driving land conversion (Cahyaningtiyas et al., 2021). The literature on subak widely
emphasises that social capital, customary institutions (awig-awig), and collective work are the foundations of
sustainability, particularly when subak face pressures from urbanisation and tourism (Okura et al., 2022; Risna et
al., 2022; Zen et al., 2024).

Specifically regarding the management of rice straw waste, survey results indicate that the most commonly used
method is burning (32%), followed by composting (28%) and mulching (24%). This pattern suggests that,
although traditional practices such as burning remain fairly dominant, there is a growing trend towards the
adoption of environmentally friendly methods such as composting and mulching. This indicates a shift in farmers’
behaviour towards more sustainable practices, although this is not yet fully optimised. Numerous studies indicate
that traditional methods relying on straw burning and excessive use of chemical fertilisers are no longer considered
sustainable. Consequently, environmentally friendly practices such as composting, using mulch, reducing tillage,
and crop rotation are now being promoted more widely (Boros et al., 2025; Gamage et al., 2023). Global studies
indicate that sustainable practices such as composting, manure application, and soil conservation are increasingly
being adopted by smallholder farmers, although they have not yet become mainstream practices (Boros et al.,
2025; Campos et al., 2025).

The main reason farmers in Subak Sembung burn rice straw is to prepare for the next planting season, and because
they do not fully understand composting techniques. Several studies indicate that burning is perceived as a quick
way to reduce weeds, pests, and crop residues, whilst saving on labour costs and tractor fuel (Kaur et al., 2022;
Parihar et al., 2023; Sereenonchai & Arunrat, 2022). In a study in Subak Telun Ayah, farmers explicitly stated that
they burn straw because they do not know how to compost and consider composting to be difficult, time-
consuming, costly, and labour-intensive (I Nengah et al., 2022). A study on farmer empowerment in West Java
confirmed that farmer characteristics (education, experience) and support from the government/extension
workers, as well as the availability of information and facilities, are key determinants of the use of straw for
composting (Haryanto et al., 2023).

When considering internal drivers, farmers who take pride in and enjoy environmentally friendly farming
practices typically opt for better ways of managing straw, such as composting and mulching. Conversely, older
farmers, those with lower levels of education, or those with limited land and access to technology, are more likely
to choose burning, as it is considered practical. Research on composting/mulching and organic technologies also
shows that education and training increase adoption, whilst older, less educated households with limited labour or
access to technology tend to be reluctant towards practices considered complex, such as composting, and revert
to the most practical methods within their context (Mebrate et al., 2022; Mwaura et al., 2021). Within a behavioural
framework, pro-environmental personal norms, a sense of responsibility, and self-efficacy are key drivers. Farmers
who feel capable and take pride in managing straw without burning are more likely to consistently maintain and
disseminate these practices (Sereenonchai & Arunrat, 2022, 2024).

Meanwhile, the choice of mulching methods and livestock feed by farmers with technical knowledge or access to
livestock indicates the influence of the local economic and ecosystem context. Consequently, strengthening
internal motivation through education, extension services, and policy support is key to encouraging farmers’
intentions and actual behaviour to switch to more environmentally friendly and sustainable straw waste
management practices. Research on the adoption of environmentally friendly technologies indicates that farmers
with positive attitudes and environmental conscience prefer soil- and health-friendly technologies, such as straw
returning, composting, and reuse, over burning (Atinkut et al., 2020; Ren & Zhong, 2022; Zeng et al., 2019).
Within the framework of the Theory of Planned Behaviour, pro-environmental attitudes, personal norms, and
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perceived behavioural control form a strong intention to adopt technologies such as straw return. This intention is
then effectively translated into action in the field, particularly when reinforced by government policy support and
facilities (Jiang et al., 2022; Ren & Zhong, 2022).

The results of the SEM-PLS analysis indicate that intrinsic motivation is the primary determinant in driving
farmers’ intention to adopt zero-waste practices. Pride in being a farmer and the joy of practising environmentally
friendly agriculture were found to enhance commitment to continuing the straw waste management programme.
These findings are consistent with the theory of planned behaviour, which states that an individual will act if they
have the intention to do so. Such intentions arise from three factors: self-efficacy, the influence of others, and the
belief in one’s ability to act (Ajzen, 2020). Meta-analyses and reviews indicate that attitude is the strongest
predictor of intention regarding green behaviour, followed by subjective norms and perceived behavioural control
(Dessart et al., 2019). Pride and happiness as a farmer can be understood as components of a positive affective
attitude towards environmentally friendly practices, whilst also being linked to farmers’ identity and self-worth
(Dessart et al., 2019; Klebl et al., 2024).

In the context of farmers, reviews of the Theory of Planned Behaviour (TPB) have found that attitudes, subjective
norms, and perceived behavioural control are consistently associated with the adoption of sustainable practices
across various domains (biosecurity, soil conservation, etc.) (Dessart et al., 2019; Klebl et al., 2024; Sok et al.,
2021). Moral responsibility and personal norms have also been shown to enhance the explanatory power of the
Theory of Planned Behaviour regarding farmers’ environmental behaviour (Guo et al., 2021; Sereenonchai &
Arunrat, 2022). A study in China on straw utilisation based on the Theory of Planned Behaviour found that
attitudes, subjective norms, perceived behavioural control, and moral responsibility increased the intention to use
straw and actual behaviour; subjective norms and moral responsibility were the strongest predictors (Guo et al.,
2021).

Furthermore, intention has been shown to have a strong influence on farmers’ actual behaviour. A large meta-
analysis of the adoption of sustainable agricultural practices in Europe found a relatively strong intention—
behaviour correlation (r = 0.41) between the intention to adopt sustainable practices and actual adoption. However,
moderation analyses revealed an intention—behaviour gap: motivational factors often appeared stronger when only
intention was measured compared to actual behaviour (Swart et al., 2023). Research on horticultural farmers in
Norway indicates that intentions do not always translate into reality. Only around one in three farmers who planned
to grow cover crops actually did so. Indeed, even very strong intentions do not guarantee that they will take
concrete action (Byfuglien et al., 2025).

Farmers with a strong intention are more consistent in processing straw into compost, using it as mulch or livestock
feed, and reducing the practice of burning. This suggests that intention acts as a mediator bridging internal
motivation with actual behaviour; therefore, policy interventions should be directed towards strengthening
intention through awareness-raising, training, and incentives. Research in Jilin, China, found that behavioural
willingness has a positive and significant influence on actual straw utilisation behaviour, whilst attitudes and
subjective norms influence behaviour both directly and via behavioural willingness (Guo et al., 2021). A TPB
study on straw return technology in China showed that attitudes, subjective norms, and perceived behavioural
control (PBC) increase intention, and this intention subsequently has a significant effect on the actual behaviour
of adopting straw technology; intention acts as the primary mediator between subjective cognition/internal
motivation and straw return actions (Guo et al., 2021; Ren & Zhong, 2022).

The direct pathway from internal motivation to actual behaviour is also significant, although weaker than the
mediating pathway. This suggests that some farmers with high motivation may act directly without going through
an explicit intention process, for example, due to emotional drives or the cultural values of Subak, which
emphasise harmony with nature. Theories and meta-analyses from Self-Determination Theory (SDT) confirm that
autonomous (internal) motivation not only influences behaviour through cognitive mechanisms such as intention,
but can also drive direct action due to a sense of control and high intrinsic energy (Howard et al., 2021; Van den
Broeck et al., 2021). Other studies also indicate that self-efficacy or self-confidence often acts as a key mediator
between internal motivation and behaviour, yet a direct pathway persists, particularly when individuals possess a
firm readiness or resolve (Li et al., 2025).

However, the mediation pathway remains dominant, so sustainability strategies must emphasise the formation of
collective intentions. The direct effect from internal motivation to actual behaviour is also significant, although
weaker than the mediation pathway. Other research confirms that interventions emphasising social relevance and
future-oriented thinking can strengthen collective intentions, thereby driving individual and group action more
effectively than relying solely on direct internal motivation (Sinclair et al., 2025). Furthermore, self-determination
theory suggests that whilst intrinsic motivation can drive direct action, behavioural sustainability is better assured
if collective intentions are formed as a mediator that integrates shared values and group commitment (H. Li &
Wen, 2019). In the context of organisational sustainability strategies, intellectual leadership that mediates between
personal motivation and corporate strategy also highlights the importance of fostering collective intent to achieve
optimal outcomes (Eide et al., 2020).

Overall, this SEM-PLS model indicates that the successful implementation of the zero-waste concept in Subak
Sembung is highly dependent on the synergy between farmers’ internal motivation and their intentions. With a
fairly high R? (0.46 for intentions and 0.58 for actual behaviour), it can be concluded that internal psychological
factors play a crucial role in driving sustainable adaptive behaviour. These findings make a theoretical contribution
to the literature on sustainable agriculture, whilst also offering practical implications for local policy in
strengthening farmers’ motivation and intentions through educational programmes and community empowerment.
A large-scale meta-analysis on the adoption of sustainable agricultural practices in Europe found that general
attitudes, intentions, and perceived benefits have a far stronger influence on adoption than economic
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considerations or mere environmental awareness, and also revealed the existence of an intention—behaviour gap
(Swart et al., 2023). Another study on the green utilisation of waste in the context of Chinese farmers also
emphasised that egoistic, altruistic, and biospheric values towards the environment form internal motivation,
which then, through subjective norms and PBC, generates a strong intention for pro-environmental practices (Cao
et al., 2022).

The policy implications of this research emphasise that sustainability strategies in Subak Sembung must not rely
solely on technology and regulations, but must also integrate the psychological, social, and cultural dimensions
of farmers’ lives. Local authorities and ecotourism managers need to strengthen farmers’ intrinsic motivation
through education that emphasises pride and happiness in environmentally friendly practices, whilst fostering a
collective intent through community forums and the traditional Subak institutions. Structural support in the form
of access to simple technology, subsidies, and outcome-based incentives will reinforce farmers’ commitment to
switching from straw burning to compost and mulch. Furthermore, the integration of ecotourism and sustainable
agriculture can enhance economic value whilst reinforcing the region’s image as a UNESCO World Heritage Site.

Conclusions

This study confirms that the success of sustainable agricultural adaptation in the Subak Sembung ecotourism area
is highly dependent on internal factors among farmers, particularly intrinsic motivations such as pride and
happiness derived from managing land in an environmentally friendly manner. SEM-PLS analysis indicates that
internal motivation has a significant influence on intention, and intention acts as a strong mediator linking
motivation to actual behaviour in the management of straw waste based on the zero-waste principle.

Although traditional practices such as burning remain prevalent, there is a growing trend towards the adoption of
environmentally friendly methods such as composting and mulching, particularly among farmers of working age,
those with a secondary education or higher, and private landowners. This indicates a shift in behaviour towards
more sustainable practices, although this shift is not yet fully established.

Theoretically, these findings expand the literature on the circular economy by emphasising the role of internal
psychological factors in the adoption of agricultural innovations, moving beyond a purely rational economic
perspective. In practical terms, the research findings have important implications for local policy: sustainability
interventions should be directed towards strengthening farmers’ collective motivation and intentions through
education, extension services, incentives, and institutional support from the Subak. Thus, zero-waste strategies in
urban areas such as Subak Sembung depend not only on technology and regulation, but also on the affective
dimensions and cultural values inherent to the farming community.
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