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Abstract

This study investigates the determinants of farmers’ intention to convert to organic farming,
focusing on the role of perceived territorial capital in rural Paraguay. Despite increasing
demand for sustainable agricultural systems, the adoption of organic farming remains
uneven, particularly in developing countries. Existing literature has mainly examined eco-
nomic, socio-demographic, and psychological factors, while the role of territorial context
has received less attention. The analysis relies on primary data collected through a struc-
tured survey of 167 conventional farmers across four Paraguayan departments. A logistic
regression model is used to evaluate the effect of different dimensions of territorial capital—
environmental, institutional, economic, and infrastructural—together with socio-economic
and organisational characteristics, on farmers’ intention to convert within the next five
years. The results indicate that perceived environmental capital significantly increases the
probability of conversion intention (AME = 0.097, p < 0.05), while social capital, proxied by
cooperative membership, raises it by 17.5 percentage points (p < 0.05). In contrast, perceived
institutional capital shows a negative association (AME = —0.059, p < 0.10), and market
orientation toward local markets reduces the probability of conversion (AME = —0.314,
p < 0.05). Economic and infrastructural factors are not statistically significant. Overall, the
study contributes by incorporating a territorial perspective into the analysis of adoption
intentions and underlines the importance of strengthening environmental resources and
social networks to support agro-ecological transitions.

Keywords: organic farming; territorial capital; farmers’ intention; rural development; Paraguay

W) Check for updates

Academic Editor: Shaoquan Liu

Received: 14 April 2026 1. Introduction

Revised: 11 May 2026 The transition toward more sustainable agricultural systems has become increasingly

Accepted: 16 May 2026 important in recent debates on food production. Growing consumer concern about sus-

Published: 29 May 2026 tainability has influenced purchasing behaviour, leading consumers to make food choices

Copyright: © 2026 by the authors.
Licensee MDPI, Basel, Switzerland.

associated with environmentally responsible production systems [1]. At the same time,

agricultural intensification has generated substantial environmental costs. Among the
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In this context, Organic Agriculture (OA) has increasingly been discussed as an alter-
native to conventional farming systems [4]. More specifically, OA is based on practices
intended to preserve ecological balance, including diversified crop rotations, nutrient recy-
cling, and the use of organic fertilisers, while excluding synthetic fertilisers and chemical
pesticides [5]. By prioritising ecological processes, soil health, and biodiversity conservation
rather than input-intensive production, OA is widely considered a viable pathway toward
sustainable agriculture [6]. Consistent with this view, OA has expanded rapidly across the
world in recent decades, and certification standards for organic production are currently
implemented in more than 120 countries [7].

Beyond its environmental relevance, OA has also been associated with positive impacts
on rural development. For example, in many developing countries, agriculture remains a
primary source of income and livelihood for rural households, and organic production may
offer smallholders the possibility to differentiate their products and access niche markets.
Under these conditions, price premiums can compensate for lower yields or higher labour
requirements, with potentially positive effects on farm income, food security, and the
resilience of rural livelihoods [8].

Despite this growing interest, farmers” adoption of organic farming practices remains
uneven and limited across many regions. For this reason, different scholars have examined
the variables that can support or limit farmers” adoption of organic farming practices [9,10].
For example, as will be discussed later, previous studies have identified several key deter-
minants of adoption, including economic incentives, policy support, access to information,
and the presence of efficient markets [11].

However, recent systematic reviews show that important gaps still exist, especially in
understanding how local context is associated with farmers’ decisions.

In many studies, these factors are analysed in a general way, without fully consider-
ing how they operate in the specific local environment in which farmers live and make
decisions [12]. At the same time, recent research highlights that different forms of capital,
such as livelihood capital, is associated with farmers” behavioural intentions by influencing
their perceptions and decision-making processes [13]. However, these approaches mainly
focus on resources at the household level and pay less attention to the broader territorial
conditions in which farmers are embedded. To better capture this dimension, recent studies
have introduced the concept of territorial capital from a behavioural perspective, showing
that people’s perceptions of local resources and conditions can influence their beliefs and
intentions [14], but this approach has so far been applied mainly to areas such as migration,
and its role in explaining farmers” adoption decisions remains largely unexplored.

In this context, the overall objective of this study is to analyse the determinants of
farmers’ intention to convert to organic farming, with a specific focus on farmers’ percep-
tions of territorial capital and the ways in which these contextual factors are associated
with their strategic orientation toward organic production.

To achieve this objective, the study addresses the following research question:

RQ: How do farmers’ perceptions of environmental, institutional, economic, and infrastruc-
tural conditions, alongside their socio-economic characteristics, shape their intention to convert to
organic farming?

To address this question, a logistic regression model is estimated using survey data
collected from farmers in Paraguay. The dependent variable captures farmers’ stated
intention to convert to organic farming within the next five years, while the explanatory
variables represent different dimensions of territorial capital together with selected socio-
economic characteristics. In order to strengthen the robustness of the analysis, alternative
model specifications are also estimated, including a probit model, and average marginal
effects are calculated to facilitate interpretation of the results.
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This study contributes to the literature in three main ways. First, it highlights the
importance of local context by introducing perceived territorial capital as a factor associ-
ated with farmers” adoption intentions. Second, it complements existing approaches by
moving beyond household-level factors and considering the role of territorially embedded
conditions. Third, it provides empirical evidence from a developing country context, which
remains underrepresented in the literature on organic farming adoption.

The paper is organised as follows. Section 2 reviews the literature on the determinants
of organic farming adoption and on perceived territorial capital theory. Section 3 presents
the data and methodology. Section 4 reports the empirical results. Section 5 discusses the
main findings, and Section 6 concludes by outlining the principal implications of the study.

2. Background
2.1. Determinants of Organic Farming Adoption: A Literature Perspective

Different scholars have analysed the factors affecting farmers” adoption of organic
farming, highlighting that adoption is associated with a complex combination of socio-
demographic characteristics, farm structural conditions, and institutional or psychological
factors [10]. Among individual characteristics, farmers’ age has frequently been analysed as
a potential determinant of adoption behaviour [15], although the empirical literature reports
heterogeneous and sometimes conflicting findings [16,17]. Similarly, farming experience
has received considerable attention in the literature as a factor that may be associated with
farmers’ adoption behaviour [16,18]. Education level is generally analysed as another key
factor, as it may facilitate or limit access to information, be associated with farmers’ ability
to use such information, and increase awareness of environmental issues [10]. Gender has
also been examined as a potential determinant, suggesting possible differences in attitudes
between male and female farmers [19].

In addition, a number of studies have also examined socio-economic and farm struc-
tural factors and their potential association with the adoption of organic farming. Variables
such as farm size [20], cost of production [10], and access to markets [11] may play a
significant role in shaping farmers’ decisions and influencing the transition towards organic
farming systems.

Finally, beyond socio-demographic and socio-economic variables, it is important to
highlight the role of institutional and informational support mechanisms in facilitating
the adoption of organic practices, such as access to training programmes and extension
services [10]. However, previous studies have shown that institutional frameworks (e.g.,
certification systems) may be perceived ambivalently by farmers, as they are essential for
ensuring trust and market access, while at the same time imposing significant bureaucratic
and administrative burdens [7]. Similarly, participation in farmers” organisations, producer
groups, or cooperatives can foster knowledge exchange, collective learning processes, and
access to technical and commercial resources. Despite the relevance of these variables, a
substantial part of the literature has focused on psychosocial factors influencing farmers’
decision-making, which will be discussed in the following section.

2.2. Farmers’ Intention to Adopt Organic Farming: Theoretical Background

The literature suggests that behavioural intentions represent a key intermediate stage
between attitudes and actual behaviour [21]. For this reason, several studies have inves-
tigated farmers’ intentions as an antecedent to behavioural change, applying the Theory
of Planned Behavior (TPB) to analyse farmers’ intention to adopt organic farming. For
instance, ref. [9] applied the TPB framework to examine farmers’ intentions to adopt or-
ganic fresh fruit and vegetable production. In addition, their model includes belief-based
constructs such as behavioural beliefs regarding the expected outcomes of adopting organic
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production, control beliefs related to factors that may facilitate or hinder adoption, and
normative beliefs reflecting perceived social expectations. Similarly, ref. [22] extended
the TPB framework by incorporating additional variables such as group-norm influence,
perceived risk, comparative usefulness of behaviour, and government policy support to
explain farmers’ intention to adopt organic rice farming in Thailand. Moreover, ref. [23]
integrated the Technology Acceptance Model (TAM) with TPB to analyse farmers’ intention
to adopt or continue using sustainable agricultural practices. Their model emphasises the
role of perceived usefulness, perceived costs, perceived output quality, and internal and
external pressures in shaping farmers’ attitudes and subsequent behavioural intentions.
Similarly, ref. [24] proposed an integrated TAM and TPB framework in which farmers’
behavioural intention to adopt organic rice farming is influenced by attitudes, subjec-
tive norms, perceived behavioural control, perceived usefulness, perceived ease of use,
environmental concern, moral obligation, and perceived risk.

Moreover, some empirical studies have analysed adoption intention using econometric
approaches. For instance, ref. [25] investigated farmers’ intention to adopt organic rice
farming using a logistic regression framework, highlighting the role of farmer and farm
characteristics such as age, education, farming experience, farm size, and household labour,
as well as market and institutional factors including consumer information, access to
training, credit availability, and extension support.

Beyond the TPB framework, several studies have analysed farmers’ intention to adopt
organic farming using alternative methodological approaches. For instance, ref. [6] developed
an agent-based model to simulate the diffusion of organic farming practices, modelling
behavioural intention as an intermediate step between attitudes and actual adoption.

Opverall, the existing literature suggests that farmers’ intentions to adopt organic farm-
ing are influenced by a combination of economic considerations, environmental attitudes,
perceived risks, and access to information and support networks. However, most stud-
ies have primarily focused on individual characteristics, behavioural perceptions, and
farm-level conditions, while comparatively less attention has been devoted to the role of
territorial contexts in shaping farmers’ intentions to adopt organic farming.

2.3. The Role of Territorial Capital: Conceptual Framework

In this context, the concept of territorial capital has emerged as a useful analyti-
cal framework for understanding how environmental, institutional, organisational, and
socio-cultural assets embedded within a territory influence development processes [26].
According to this approach, innovation and structural change do not depend solely on the
characteristics of individual firms or farms, but also on the opportunities and constraints
generated by the territorial environment in which they operate [27]. Within rural areas,
these territorial resources may significantly influence farmers’ strategic decisions regarding
production systems and the adoption of innovations.

Despite the growing relevance of territorial approaches in the rural development
and agricultural innovation literature, relatively limited empirical research has examined
how different dimensions of territorial capital influence farmers’ willingness to engage in
agro-ecological transitions, such as the conversion to organic farming. For example, ref. [28]
analysed the spatiotemporal diffusion of organic farming in France, showing that adoption
patterns are shaped by economic factors, social networks, and local collective capacities,
but without explicitly addressing farmers” behavioural intentions. Conversely, ref. [14]
examined territorial capital within a behavioural framework, analysing its influence on
rural out-migration intentions using a TPB approach, yet without considering agricultural
decision-making. Building on this literature, the present study adopts a perception-based
approach to bridge the territorial and behavioural perspectives. While territorial capital is
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typically conceptualised at the macro level, its influence on behaviour operates through
individuals” perceptions of local conditions. Farmers respond not directly to objective
territorial characteristics, but to how they interpret and evaluate the opportunities and
constraints associated with their environment [13,14].

Accordingly, territorial capital is operationalised in terms of perceived dimensions.
Environmental capital refers to the perceived quality of natural resources; institutional
capital captures the effectiveness of local institutions and policy support; economic capital
reflects access to markets and economic opportunities; and infrastructural capital relates to
the availability of physical infrastructure. Social capital is also included, proxied by farmers’
membership in cooperatives or associations, capturing their organisational embeddedness
within local networks [29]. This choice is consistent with the literature highlighting coop-
eratives as organisations closely linked to the generation and diffusion of social capital
within local communities [29]. While social capital is a multidimensional concept that
also includes trust and informal norms, the present study focuses on its structural and
observable dimension.

From a behavioural perspective, these dimensions are expected to influence farmers’
intentions by shaping their perception of opportunities and constraints associated with
organic conversion. In line with the TPB, territorial capital operates indirectly, affecting
intentions through individual perceptions rather than objective conditions alone. Socio-
demographic characteristics, such as age, education, and farming experience, are also
considered, as they may influence how farmers interpret territorial conditions and form
their behavioural intentions.

3. Data and Methodology
3.1. Data Collection and Survey Design

To achieve the aim of this study, Paraguay was selected as the case study. In fact,
the National Organic Agriculture Strategy was launched in 2008; however, despite being
supported by civil society organisations and international cooperation agencies, it has strug-
gled to obtain strong political backing and has therefore produced more limited outcomes
than initially expected. As a consequence, the diffusion of organic farming in Paraguay
has largely relied on initiatives promoted by smallholder farmers, often organised into
small groups and supported by local NGOs as well as international development pro-
grammes [30,31]. From a quantitative perspective, organic agriculture in Paraguay still
represents less than 1% of the country’s total agricultural area, despite the sector having
grown by more than 10% annually over the last decade. This expansion remains consider-
ably slower than the overall development observed across Latin America, where organic
farming has increased by approximately 40% during the same period [32]. Therefore,
analysing the factors that may be linked with farmers’ intention to adopt organic farming
is particularly relevant in this context.

Primary data were collected through a structured questionnaire specifically designed
for the purposes of this study and administered between April and July 2025. During this
period, a total of 167 conventional farmers were interviewed across four Paraguayan de-
partments characterised by the presence of organic farming initiatives: Central, Cordillera,
Guaird, and Paraguari. Overall, these areas account for 297 identified organic farms. The
sample consists exclusively of non-organic farmers and includes 16 respondents in the
department of Central, 25 in Cordillera, 65 in Guaird, and 61 in Paraguari.

The sample was selected using a non-probabilistic purposive sampling approach, fo-
cusing on farmers located in departments characterised by the presence of organic farming
initiatives. Within these areas, respondents were recruited based on their availability and
accessibility through local organisations and field networks.
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The questionnaire was organised into two main parts. The first section focused on the
assessment of territorial capital and included items measuring different dimensions of local
resources, namely economic, infrastructure, environmental, institutional, and cognitive
components. These items were derived from the validated scale developed by [14] and were
measured using seven-point Likert scales. Given that territorial capital refers to general
perceptions of local conditions rather than context-specific behaviours, the original item
structure and wording were retained to ensure conceptual consistency with the validated
instrument. Respondents were asked to indicate their level of agreement with a series
of statements ranging from 1 (“strongly disagree”) to 7 (“strongly agree”). For questions
related to perceived barriers, the same scale ranged from 1 (“not at all a barrier”) to 7 (“a
major barrier”).

The second section collected information on the socio-economic and structural char-
acteristics of the respondents’ farms, including farm size, market orientation, years of
farming experience, and management practices. In addition, a specific item was included
to capture farmers’ intention to convert to organic farming within the following five years.
This variable is conceptually distinct from the perception-based measures and is used as
the dependent variable in the empirical analysis. Prior to the main data collection, a pilot
survey was conducted to test and refine the questionnaire wording.

3.2. Econometric Analysis

To investigate the factors associated with farmers” intention to convert to organic
farming, a binary logistic regression model is employed. Logistic regression is appropriate
in this context because the dependent variable represents a dichotomous outcome indicating
whether the farmer intends to convert to organic production within the next five years [33].

The dependent variable Y; takes the value 1 if the farmer declares an intention to
convert to organic farming and 0 otherwise. The model estimates the probability that
farmer i expresses conversion intention as a function of territorial capital dimensions and
selected socio-economic characteristics.

The logistic model can be written as:

logit(P;) = Bo + B1X1i + B2Xoi + - + B X

where P; represents the probability that farmer i intends to convert to organic farming,
Xj; are the explanatory variables included in the model, fy is the intercept, and Sy are the
estimated coefficients associated with each explanatory variable.

The explanatory variables capture different dimensions of territorial capital as per-
ceived by farmers, including environmental capital, institutional capital, economic barriers,
and infrastructural capital. Composite indices for each territorial capital dimension were
constructed by averaging the corresponding Likert-scale items associated with each con-
struct. This approach allows the aggregation of individual survey items into a single
indicator representing farmers’ overall perception of environmental, institutional, eco-
nomic, and infrastructure territorial conditions. In addition, organisational and individual
characteristics are included, such as cooperative membership, market orientation, educa-
tion level, gender, age, farming experience, and farm size. Table 1 summarises the variables
included in the analysis and provides a description of their measurement.

Robust standard errors are used to account for potential heteroskedasticity. To facilitate
interpretation of the results, average marginal effects (AMEs) are calculated after model
estimation. As an additional robustness check, a probit model is also estimated to verify
that the results are not driven by the specific choice of the link function.
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Table 1. Variable Description.

Variable

Description

Measurement

Conversion intention

Farmer’s intention to convert to organic
farming within the next five years

Dummy variable (1 = intends to convert;
0 = otherwise)

Perceived environmental capital

Measured using agreement items
capturing perceived environmental
conditions, including safety of the living
environment, quality of the local climate,
and absence of environmental pollution

Composite index based on Likert-scale
items (1-7)

Perceived institutional capital

Measured using agreement items
capturing perceived opportunities for
participation in local governance,
including involvement in development
processes, participation in associations,
and decision-making

Composite index based on Likert-scale
items (1-7)

Perceived economic capital

Measured using barrier-based items
capturing perceived economic
constraints, including economic activity,
access to water, electricity, and financing

Composite index based on Likert-scale
items (1-7)

Perceived infrastructure capital

Measured using barrier-based items
capturing perceived infrastructural
constraints, including internet access,
educational infrastructure, health
services, and mobility

Composite index based on Likert-scale
items (1-7)

Social capital

Farmer’s membership in a cooperative or
farmers’ association

Dummy variable (1 = member;
0 = otherwise)

Market orientation

Farmer primarily sells products in local
markets

Dummy variable (1 = local markets;
0 = other markets)

Education Farmer’s level of formal education Ordinal variable
Gender Gender of the farmer Dummy variable (1 = male; 0 = female)
Age Age of the farmer Continuous (Years)

Farming experience

Number of years of experience in
agricultural activity

Continuous (Years)

Farm size

Total agricultural area of the farm

Continuous (Hectares)

Note: Social capital is measured through cooperative/association membership as a simplified proxy of farmers’
organisational embeddedness.

3.3. Data Analysis

Data were analysed using Stata 15 statistical software. Composite indices were con-

structed by aggregating Likert-scale items through mean values in order to capture the

different dimensions of perceived territorial capital. The internal consistency of the indices

was assessed using Cronbach’s alpha.

The questionnaire was originally developed in English and subsequently translated

into Spanish and Guarani. Because some technical terms had no direct equivalent in the

local language, the presence of interviewers was necessary to ensure that questions were

clearly understood.

4. Results

Table 2 reports the descriptive statistics of the sample and provides an overview of the

socio-demographic and structural characteristics of the surveyed farmers.
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Table 2. Descriptive statistics of the sample.
Variable Obs Mean/n Std. Dev./%  Min Max
Continuous variables

Age (years) 167 49.28 14.78 19 80

Years of experience in agriculture 167 30.83 16.20 2 65
Farm size (ha) 167 2.33 2.99 0.1 21

Binary variables

Male 167 100 59.88 0 1

Intention to adopt organic farming within 5 years 167 106 63.47 0 1
Domestic sales 167 152 91.02 0 1
Regional sales 167 27 16.17 0 1

Education level
No formal education 167 16 9.58 0 1
Primary school 167 89 53.29 0 1
Secondary school diploma 167 48 28.74 0 1
Technical certification 167 1 0.60 0 1
Bachelor’s degree or higher 167 13 7.78 0 1
Farm management role
Both worked and managed their farms 167 160 95.81 0 1
Worked only 167 7 419 0 1
Geographic distribution of the sample

Department: Central 167 16 9.52 0 1
Department: Cordillera 167 25 14.88 0 1
Department: Guaird 167 65 39.29 0 1
Department: Paraguar{ 167 61 36.31 0 1

As shown in Table 2, farmers in the sample are on average approximately 49 years
old and have more than 30 years of experience in agricultural activities. In addition,
the average farm size is slightly above one hectare, highlighting the predominance of
smallholder farming systems in the surveyed areas. Considering the socio-demographic
characteristics, about 60% of the respondents are male. In terms of educational attainment,
the majority of farmers have completed primary education, while smaller shares report
secondary education or higher levels of formal training. Furthermore, approximately 63%
of the surveyed farmers declare an intention to convert to organic farming within the next
five years. From a farm management perspective, most respondents report that they both
work on and manage their farms directly. With regard to market orientation, the majority of
farmers primarily sell their products in domestic markets, while a smaller proportion report
sales at the regional level. Finally, the geographic distribution of the sample indicates that
the surveyed farms are located across four Paraguayan departments: Central, Cordillera,
Guaird, and Paraguari. Guaird accounts for the largest share of observations, followed by
Paraguari, Cordillera, and Central.

After presenting the socio-demographic descriptive analysis, the internal consistency
of the variables was assessed using Cronbach’s alpha. The results show satisfactory relia-
bility levels for all constructs, with values ranging from 0.67 to 0.93, indicating acceptable
to excellent internal consistency (Table 3).

Table 3. Reliability of composite indices (Cronbach’s alpha).

Construct Cronbach’s «
Perceived environmental capital 0.9266
Perceived institutional capital 0.8069
Perceived economic capital 0.7478
Perceived infrastructure capital 0.6720
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The overall model is statistically significant (Wald x* = 20.67; p = 0.0370), indicating that
the explanatory variables jointly contribute to explaining variation in conversion intention.
The pseudo R? (0.1306) suggests a moderate explanatory power, which is consistent with
empirical models investigating strategic or behavioural intentions in agricultural contexts.
Given the exploratory nature of the analysis and the complexity of the phenomenon
under investigation, variables significant at the 10% level are also discussed as providing
suggestive evidence (Table 4).

Table 4. Logistic regression estimates of farmers’ intention to convert to organic farming.

Variable Coefficient
Social capital 0.900 **
(0.405)
Perceived environmental capital 0.500 **
(0.218)
Perceived institutional capital —0.304 *
(0.161)
Perceived economic capital —0.269
(0.331)
Perceived infrastructure capital —0.003
(0.284)
Education 0.221
(0.222)
Age 0.050 **
(0.023)
Gender —0.932 **
(0.393)
Farming experience —0.041 **
(0.021)
Farm size 0.072
(0.101)
Market orientation -1.619 *
(0.843)
Constant 0.612
(2.038)

Notes: Robust standard errors in parentheses. Dependent variable: intention to convert to organic farming
(1 =yes; 0 =no). *p <0.05,*p <0.10.

Among the territorial capital components, perceived environmental capital emerges as
the most robust predictor of conversion intention. The coefficient is positive and statistically
significant (3 = 0.50; p = 0.022), indicating that farmers operating in territories perceived
as environmentally endowed are more likely to express an intention to adopt organic
practices. Importantly, this variable captures perceived environmental quality rather than
objective conditions. The result, therefore, suggests that organic conversion is embedded in
a subjective assessment of territorial ecological coherence: where farmers perceive their
local environment as environmentally suitable, organic farming may appear as a consistent
and viable strategic repositioning. This result is particularly relevant in the Paraguayan
context, where smallholder farmers are strongly dependent on local natural resources and
are directly exposed to environmental degradation linked to conventional agricultural
practices. In such settings, perceptions of environmental quality may play a crucial role in
shaping farmers’ strategic orientations, as organic farming can be seen as more consistent
with the preservation of local ecosystems and long-term resource sustainability.

Perceived institutional capital shows a negative coefficient (3 = —0.304) that is sig-
nificant at the 10% level (p = 0.060). Although only marginally significant, this result
suggests that stronger perceived institutional embeddedness does not necessarily enhance
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conversion intention and may even reflect institutional settings that remain more aligned
with conventional production systems. In this sense, institutional proximity does not
automatically translate into support for agro-ecological transition. This result can be inter-
preted in light of the Paraguayan institutional context, where public support for organic
agriculture remains relatively weak and policy frameworks have historically been more ori-
ented toward conventional production systems. As a result, greater perceived institutional
embeddedness may reflect closer integration within existing agricultural structures that do
not actively promote agro-ecological transition.

By contrast, the dimensions conceptualised as perceived economic capital and infras-
tructure capital do not display statistically significant effects. One possible explanation
is that, in the Paraguayan context, organic farming is not primarily driven by economic
incentives, as the market for certified organic products remains relatively underdeveloped
and price premiums are not consistently perceived by farmers [32]. In addition, infrastruc-
tural conditions tend to be relatively homogeneous across smallholder farms, and therefore
may not represent a differentiating factor in farmers’ strategic decisions. As a result, rather
than being primarily deterred by perceived barriers, farmers’ orientation toward organic
farming appears to be more closely associated with enabling contextual factors, particularly
environmental endowment.

Organisational embeddedness used as a proxy of Social Capital also plays a relevant
role. Membership in a cooperative has a positive and significant effect (3 = 0.900; p = 0.027),
suggesting that farmers integrated into collective organisational structures are more likely
to consider conversion. This finding supports the interpretation of organic transition as
a socially embedded process, where information flows, risk-sharing mechanisms, and
collective strategies reduce uncertainty associated with structural change.

With regard to socio-demographic characteristics, age is positively associated with
conversion intention ( = 0.050; p = 0.031), while years of agricultural experience display a
negative and significant coefficient (3 = —0.041; p = 0.048). These two variables, although
related, seem to capture different dynamics. Age may be associated with greater strategic
autonomy or long-term planning horizons, whereas prolonged experience within conven-
tional production systems may generate path dependency effects that reduce openness
to structural transformation. Gender also appears to matter: the negative and significant
coefficient for the male variable (3 = —0.932; p = 0.018) suggests that female farmers exhibit
a higher probability of expressing conversion intention, ceteris paribus. Finally, market
orientation presents a negative coefficient that is significant at the 10% level (3 = —1.619).
However, this result should be interpreted with caution due to the highly unbalanced
distribution of the market orientation variable, as the large majority of farmers in the
sample sell primarily in local markets. Additional specifications using more disaggregated
market categories were explored, but results were less stable due to the limited number of
observations in each group.

Within these limitations, the result suggests that farmers primarily oriented toward
local markets may be less likely to consider organic conversion. Local embeddedness,
therefore, does not automatically imply agro-ecological transition, and organic conversion
may require additional strategic or organisational conditions beyond mere geographical
proximity to markets. An alternative interpretation is that farmers engaged in broader
(non-local) market channels may face more favourable conditions for organic conversion,
although this cannot be conclusively established from the data.

The VIF values, reported in Table 5, indicate no problematic multicollinearity.
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Table 5. VIF diagnostics.

Variable VIF 1/VIF
Farming experience 4.46 0.22
Age 443 0.23
Perceived environmental capital 1.75 0.57
Perceived economic capital 1.65 0.61
Perceived infrastructure capital 1.50 0.67
Education 1.38 0.72
Perceived institutional capital 1.35 0.74
Farm size 1.14 0.88
Market orientation 1.13 0.89
Gender 1.10 0.91
Social capital 1.09 0.92

Mean VIF =1.91

The mean VIF is 1.91 and all individual VIFs are well below conventional thresh-
olds (5). The slightly higher values observed for age and farming experience reflect their
natural correlation.

Alternative specifications excluding either age or farming experience were estimated
to account for this relationship (Table 6).

Table 6. Robustness analysis of the determinants of farmers’” intention to convert to organic farming.

Variable Model (1) Model (2)
Social capital 0.849 ** 0.830 **
(0.395) (0.395)
Perceived environmental capital 0.475 ** 0.524 **
(0.211) (0.216)
Perceived institutional capital —0.313* —0.299 *
(0.160) (0.163)
Perceived economic capital —0.381 —0.313
(0.324) (0.327)
Perceived infrastructure capital 0.138 0.066
(0.271) (0.277)
Education 0.179 0.093
(0.209) (0.204)
Age 0.014 —
(0.014)
Gender —0.930 ** —0.906 **
(0.384) (0.380)
Farming experience — —0.003
(0.013)
Farm size 0.063 0.076
(0.092) (0.093)
Market orientation —1.465* —1.356
(0.850) (0.851)
Constant 1.126 1.535
(1.956) (1.912)

Notes: Robust standard errors in parentheses. Dependent variable: intention to convert to organic farming
(1 =yes; 0 =no). ** p <0.05, * p < 0.10. Model (1) excludes farming experience to account for its correlation with
age. Model (2) excludes age to test the stability of the estimates.

Age and farming experience are strongly correlated (p = 0.85), reflecting closely related
life-cycle and professional trajectory dynamics. Although VIF values do not indicate
severe multicollinearity, this high correlation may affect the stability and interpretation of
individual coefficients. In particular, age and experience may also be indirectly related to
farmers’ market orientation, as farmers with longer farming trajectories may have more
established commercial channels and selling routines. As a result, changes in model
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specification may reallocate part of the shared explanatory variance across these variables,
affecting the statistical significance of market orientation without substantially altering the
overall interpretation of the results.

Overall, the key results remain stable across models, confirming the robustness of
environmental capital, cooperative membership, and gender effects.

Results are robust to alternative link specifications; in fact, the probit model confirms
the magnitude and direction of the main associations, strengthening the validity of the
findings (Table 7).

Table 7. Robustness check using probit regression.

Variable Coefficient
Social capital 0.540 **
(0.237)
Perceived environmental capital 0.285 **
(0.126)
Perceived institutional capital —0.179 **
(0.090)
Perceived economic capital —0.135
(0.190)
Perceived infrastructure capital —0.019
(0.162)
Education 0.123
(0.134)
Age 0.031 **
(0.014)
Gender —0.550 **
(0.229)
Farming experience —0.025 **
(0.012)
Farm size 0.034
(0.048)
Market orientation —0.922 **
(0.428)
Constant 0.315
(1.201)

Notes: Robust standard errors in parentheses. Dependent variable: intention to convert to organic farming
(1 =yes; 0 =no). ** p <0.05.

To facilitate substantive interpretation, average marginal effects (AMEs) were com-
puted and are reported in Table 8 together with their 95% confidence intervals, providing a
more comprehensive assessment of estimate precision and the uncertainty associated with
the results.

Table 8. AME from the logistic regression model.

Variable Marginal Effect Std. Err. 95% Confidence Interval
Social capital 0.175 ** (0.074) [0.029; 0.320]
Perceived environmental capital 0.097 ** (0.039) [0.021; 0.172]
Perceived institutional capital —0.059 ** (0.030) [—0.118; —0.001]
Perceived economic capital —0.052 (0.063) [—0.176; 0.071]
Perceived infrastructure capital —0.001 (0.055) [—0.109; 0.107]
Education 0.043 (0.042) [—0.040; 0.126]
Age 0.010 ** (0.004) [0.001; 0.018]
Gender —0.181 ** (0.071) [—0.320; —0.042]
Farming experience —0.008 ** (0.004) [—0.016; —0.0003]
Farm size 0.014 (0.019) [—0.024; 0.052]
Market orientation —0.315 ** (0.157) [—0.622; —0.007]

Notes: Robust standard errors in parentheses. Dependent variable: intention to convert to organic farming
(1 =yes; 0 =no). ** p <0.05.
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The results indicate that territorial and organisational dimensions exert economically
meaningful effects on conversion intention.

Membership in a cooperative increases the probability of intending to convert to or-
ganic farming by approximately 17.5 percentage points, holding other factors constant. This
suggests that organisational embeddedness substantially reduces uncertainty and enhances
the feasibility of strategic transition. Similarly, perceived environmental capital exhibits a
positive and statistically significant marginal effect: a one-unit increase in environmental
capital perception is associated with a 9.7 percentage point increase in the probability of
expressing conversion intention. This confirms that the perceived ecological endowment of
the territory functions as an enabling condition for agro-ecological transition.

Institutional capital displays a negative marginal effect of approximately 5.9 percent-
age points. Although modest in magnitude, this result suggests that stronger perceived
institutional embeddedness does not necessarily foster conversion and may reflect insti-
tutional configurations more aligned with conventional production models. However,
this effect should be interpreted with caution, as the confidence interval is close to zero,
indicating a degree of uncertainty around the estimate.

Market orientation also plays a substantial role. Farmers primarily oriented toward
local markets exhibit a 31.4 percentage point lower probability of intending to convert, indi-
cating that local embeddedness alone does not automatically translate into organic strategic
positioning. Gender differences are pronounced: male farmers show an 18.1 percentage
point lower probability of expressing conversion intention, ceteris paribus.

Among life-cycle variables, age increases conversion intention by approximately 1 per-
centage point per additional year, whereas accumulated agricultural experience reduces it
by about 0.8 percentage points per year.

To further assess the predictive performance of the model, a Receiver Operating
Characteristic (ROC) analysis was conducted (Table 9).

Table 9. ROC analysis of the logistic regression model.

Statistic Value
Number of observations 167
Area under ROC curve (AUC) 0.741

The estimated area under the ROC curve (AUC) is 0.741, indicating satisfactory dis-
criminative capacity. An AUC above 0.70 is generally considered acceptable in behavioural
models, suggesting that the specification is capable of correctly distinguishing between
farmers who express an intention to convert and those who do not. While the model is not
designed as a purely predictive tool, this result confirms that the selected territorial and
organisational variables provide meaningful explanatory power.

5. Discussion
5.1. Determinants of Organic Farming Adoption

The results of the econometric analysis provide several insights into the determinants
of farmers’ intention to convert to organic farming, highlighting the combined role of organ-
isational, territorial, and individual characteristics in shaping farmers’ stated conversion
intentions. More specifically, farmers” membership in cooperatives, used as a proxy for
the level of social capital, emerges as an important determinant of conversion intention.
The coefficient is positive and statistically significant, suggesting that farmers embedded in
collective organisational structures have a higher likelihood of expressing an intention to
convert. This finding supports the interpretation of the intention to adopt organic farming
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as a socially embedded process in which collective organisations facilitate access to infor-
mation, technical support, and market opportunities [10]. In this sense, participation in
cooperative networks may reduce the uncertainty associated with innovation adoption and
promote knowledge exchange among producers [34].

Considering farmers’ socio-demographic characteristics, age shows a positive and
statistically significant effect on conversion intention, suggesting that older farmers are
more likely to express an intention to adopt organic farming. In this study, age is positively
associated with innovation adoption, suggesting that older farmers may be more inclined
to consider strategic changes.

While younger farmers are often considered more open to new practices, older farmers
may possess greater managerial autonomy and accumulated experience that allow them to
consider strategic changes in farm management [15-17].

In addition, the negative coefficient associated with the male variable indicates that
female farmers have a higher probability of expressing conversion intention in Paraguay.
This result is consistent with previous studies suggesting that women farmers may exhibit
stronger environmental concerns or greater openness toward sustainable agricultural
practices [19]. Moreover, farming experience shows a negative and statistically significant
coefficient, indicating that farmers with longer experience in conventional agriculture may
be less inclined to consider conversion to organic production. Such a pattern may reflect
path dependency effects, whereby long-term engagement in conventional farming practices
reinforces existing production strategies and reduces openness to structural change. Similar
dynamics have been highlighted in studies on the diffusion of agricultural innovations,
which emphasise that accumulated experience within established production systems may
slow down the adoption of alternative practices [18].

Finally, the results show a negative coefficient for market orientation that is significant
at the 10% level. Farmers who mainly sell in local markets appear less likely to consider
converting to organic farming. Although this result should be interpreted with caution, it
suggests that participation in local markets does not automatically lead to the adoption
of agro-ecological practices. Farmers may be well integrated into local markets while
continuing to use conventional production methods. Market access may support organic
production only when specific demand conditions or price premiums for organic products
are present [11]. In this respect, in the Latin American context, organic production is often
strongly linked to export markets, particularly towards Europe and North America, where
certification systems represent a key requirement for market access [7].

5.2. Farmers’ Intention to Adopt Organic Farming

The results indicate that farmers’ intention to convert to organic farming is less driven
by perceived economic or infrastructural conditions and more strongly associated with
environmental territorial endowment and organisational embeddedness. The differentiated
behaviour of territorial capital dimensions suggests that not all components operate uni-
formly in shaping strategic agricultural change. Environmental conditions appear to func-
tion as enabling opportunity structures, whereas institutional and market configurations
may either be neutral or, in some cases, reflect inertia within existing production systems.

These findings contribute to a territorial interpretation of organic transition that
highlights the importance of contextual embeddedness rather than purely individual or
economic determinants. The results suggest that farmers’ conversion intentions are linked
not only to individual characteristics but also to how farmers perceive the territorial context
in which they operate. In particular, social capital and perceived environmental territorial
capital emerge as important enabling factors for farmers to consider a transition towards
organic farming.
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5.3. The Role of Territorial Capital

With regard to the dimensions of perceived territorial capital, perceived environmental
capital appears to be the most robust predictor of conversion intention. This suggests
that when farmers perceive their territory as environmentally favourable, they may see
organic farming as more compatible with local environmental conditions. In this sense,
environmental territorial resources may support agricultural innovation by shaping the
opportunities available to farmers within a given territorial context.

By contrast, perceived institutional capital shows a negative coefficient that is signif-
icant at the 10% level. Although the effect is relatively modest, this result suggests that
higher perceived opportunities for civic participation and involvement in local associations
and decision-making processes are not necessarily associated with a stronger intention to
adopt organic farming. One possible explanation is that local participatory and institutional
environments may not be specifically oriented toward promoting agro-ecological practices.
Alternatively, opportunities for civic participation may relate primarily to broader social
or territorial issues and may therefore have a limited influence on farmers’ production
strategies and their intention to convert to organic farming. This result can be interpreted
in light of both the national and broader regional institutional context. In Paraguay, the
National Organic Agriculture Strategy, introduced in 2008, has struggled to obtain strong
political support and has therefore produced limited outcomes. In this setting, institutional
frameworks may still be perceived as weak or insufficiently aligned with organic farming,
which may explain the limited or even negative role of institutional capital in shaping farm-
ers’ intentions. More broadly, this finding is consistent with the Latin American context,
where sustainable agricultural practices often receive limited policy support and remain
structurally marginal compared to conventional agri-business models [35].

The other variables capturing perceived territorial barriers do not show statistically
significant effects. This indicates that perceived economic or infrastructural conditions
at the territorial level do not represent decisive barriers for farmers’ stated intention to
convert to organic farming in the analysed sample. Similarly, the lack of significance of
economic capital may reflect the limited effectiveness of policy support mechanisms and the
underdevelopment of organic market incentives in Paraguay, which reduces the perceived
economic attractiveness of conversion. This result points to a more limited role of economic
conditions and production costs in shaping organic adoption within the analysed context.

6. Concluding Remarks

From a theoretical standpoint, this study contributes to the literature on organic farm-
ing adoption and behavioural intention by integrating individual farm characteristics
with the perceived territorial context in which farmers operate. While previous studies
have mainly focused on socio-demographic characteristics, economic incentives, or in-
dividual perceptions associated with adoption decisions, the present study provides a
more integrated perspective that explicitly connects territorial context, perception, and
behavioural intention.

These theoretical insights also translate into relevant practical and policy implications.
First, the results suggest that policies aimed at promoting organic farming should not rely
exclusively on economic incentives, but should also strengthen the relational and informa-
tional frameworks that support farmers” decision-making processes. In the Paraguayan
context, this could include targeted support for farmer cooperatives and producer asso-
ciations through training programmes, extension services, and platforms for knowledge
exchange, aimed at reducing uncertainty and facilitating collective learning.

Second, given the importance of perceived environmental conditions, policy interven-
tions could focus on improving the management and conservation of natural resources at
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the local level. This may involve supporting agroecological practices, promoting soil con-
servation programmes, and providing technical assistance tailored to smallholder farming
systems, which play a central role in rural livelihoods but remain structurally marginal
within a broader agricultural system dominated by export-oriented agribusiness [36].

Third, the limited role of economic and infrastructural factors suggests that perceived
economic conditions alone may not be sufficient to explain farmers’ intentions.

Instead, more integrated policy strategies may be required, such as facilitating access
to certified organic markets, improving value chain coordination, and supporting local
certification schemes that reduce entry barriers for small-scale farmers.

Finally, differentiated policy approaches should be considered to reflect the hetero-
geneity of farmers and territories. For instance, policies could be tailored to specific regional
conditions by taking into account differences in environmental endowment, institutional
support, and market access across Paraguayan departments.

However, this study has some limitations. The analysis focuses on farmers’ stated
intentions rather than on their actual adoption behaviour. Although behavioural intentions
are widely recognised as an important predictor of future actions, as with all studies
based on stated rather than revealed preferences and intentions, a gap may exist between
respondents’ declared intentions and their actual behaviour. Therefore, it remains uncertain
whether the factors identified in this study will effectively translate into the real adoption
of organic farming practices. Future research could therefore examine whether these
determinants influence the actual transition from conventional to organic farming systems.

Another limitation concerns the nature of the data. The analysis relies on cross-
sectional survey data collected at a single point in time, which does not allow the evolution
of farmers’ attitudes and decisions to be observed over time. Future studies could address
this issue by using longitudinal data in order to analyse how farmers’ intentions change
and whether they eventually translate into concrete adoption decisions.

Finally, this study focuses on a single national context, which provides a relevant em-
pirical setting to explore how territorial conditions shape farmers’ decisions regarding the
adoption of organic farming. In addition, the use of a non-probabilistic sampling strategy
and the relatively small and uneven distribution of observations across departments may
limit the representativeness of the findings. Future research could address this issue by
adopting larger and more balanced samples and by comparing sample characteristics with
population-level data. However, the characteristics of Paraguay, such as the central role of
agriculture, infrastructural constraints, and the interplay of institutional and environmental
factors, are shared by many countries in Latin America and other developing regions.
In this respect, the findings offer insights that extend beyond the specific case analysed.
Building on this perspective, future research could further advance this line of analysis
by employing longitudinal or panel data to track the evolution of farmers’ decisions over
time, by adopting quasi-experimental designs to better identify causal relationships, and
by conducting comparative studies across Latin American countries to assess the role of
territorial conditions under different institutional settings.
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