Agricultural Systems 225 (2025) 104294

Contents lists available at ScienceDirect

Agricultural Systems

et

ELSEVIER journal homepage: www.elsevier.com/locate/agsy

Research Paper o.)

. . . . . . . Check for
Exploring intentions to convert into organic farming in small-scale Wi
agriculture: Social embeddedness in extended theory of planned
behaviour framework
Bazyli Czyzewski, Agnieszka Poczta-Wajda , Anna Matuszczak , Katarzyna Smedzik-Ambrozy ,

Marta Guth
Poznan University of Economics and Business, al. Niepodlegtosci 10, 61-875 Poznan, Poland
HIGHLIGHTS GRAPHICAL ABSTRACT
e The research framework combines

embeddedness theory and the extended

TPB. . : / Attitudes: -
e Network embeddedness boosts pro- e

ecological intentions among

smallholders.
e Farm-level embeddedness, especially

among older male farmers, hinders

organic adoption. Farmers
e Policies should focus on enhancing

farmer networks to promote organic

farming transitions. e

gt
Embeddedness Theory Theory of Planned Behaviour
ARTICLE INFO ABSTRACT
Editor: Laurens Klerkx CONTEXT: The European Union actively supports and promotes the development of more sustainable and
resilient farming systems and contributes to the significant expansion of organic farming. Despite the consid-

KeyWdeSI ] erable growth of the organic agricultural sector, this process faces several structural challenges, especially in
Organic farming countries with fragmented agriculture, such as Romania, where small-scale farming dominates. Small-scale

Romanian agriculture
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farmers are quite reluctant to transition to organic farming even despite financial incentives.

OBJECTIVE: This study aims to understand small-scale farmers’ reluctance to adopt organic farming by
combining embeddedness theory, which links economic activities to social structures, with the Theory of Planned
Behaviour (TPB).

METHODS: A survey of 150 small-scale farms in Romania’s Centru region was conducted in 2023 using semi-
structured face-to-face questionnaires. The research framework combines embeddedness theory and the
extended TPB using structural equation modelling and simultaneous confirmatory factor analysis.

RESULTS AND CONCLUSIONS: It was demonstrated that network embeddedness exerts the most significant
influence on pro-environmental behavioural intentions when considered in the context of other TPB constructs.
However, this positive impact is partially offset by the negative impact of embeddedness at the farm level. Our
research results suggest that changing the approach of small-scale farmers to organic farming requires
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strengthening network embeddedness through workshops, training sessions, rallies, and meetings that would
highlight the benefits of organic farming.

SIGNIFICANCE: We shed more light on the behavioural drivers of adopting organic practices in small-scale
framing and argue that the relational embeddedness construct represents a significant extension of the TPB
framework for agri-environmental studies. Hence, our study highlights the necessity of relational and behav-
ioural insights in understanding and transforming agricultural systems.

1. Introduction

As the world faces a looming climate, biodiversity and food security
crisis (Hertel, 2011; Tilman et al., 2011; Wheeler and Von Braun, 2013)
the adaptation of sustainable food production systems is of great
importance (Rees et al., 2023). Organic farming has been identified as a
key component of the overall solution due to its capacity to mitigate
some of the negative externalities resulting from intensive agricultural
practices (Lee et al., 2015; Muller et al., 2017; Squalli and Adamkiewicz,
2018; Pe’er et al., 2020). Organic farming is characterised by extensive
farming practices and the provision of environmental public goods that
respond to societal demand for the use of pro-environmentally farming
practices and to increased consumer demand for organic products. The
specific organic farming practices can contribute to the protection of
biodiversity, the maintenance of soil fertility and functionality, the
reduction of pollution of water resources (by eliminating pesticide run-
off and strict manure management), the improvement of water man-
agement (by improving soil structure, reducing the risk and severity of
floods and droughts in the context of climate change), the reduction of
carbon dioxide emissions and the assurance of animal welfare conditions
(by reducing livestock density) (European Commission, 2021; Gomiero
et al., 2011; Montanarella and Panagos, 2021; Moschitz et al., 2021).

The European Union (EU) is a global pioneer in initiatives to mitigate
the negative environmental impacts of agriculture while promoting the
development of more sustainable and resilient farming systems (Martin-
Garcia et al., 2024). This has contributed to a significant expansion of
organic farming (Alonso-Adame et al., 2025). According to Eurostat
data, the total area under organic farming reached 15.9 million hectares
in 2021, representing 9.9 % of the total utilized agricultural area in the
EU (Eurostat, 2023). While evidence for the benefits of adopting pro-
environmental practises is plentiful, the question of how it can be
more widely adopted by farmers, and why it has not been so far, remains
pertinent (Kernecker et al., 2021; Kuehne et al., 2017). However, the
progress of this process across Europe does not uniformly meet the
anticipated pace and scope, as evidenced, for instance, in Romania.

In Romania, there are over 3.42 million farms, of which approxi-
mately 35 % rely primarily on agriculture for their livelihood. In addi-
tion, the land structure in Romania is very fragmented and land
consolidation is very difficult for legal reasons (Czyzewski and Kryszak,
2024). The majority of Romanian farms (94.6 %) are classified as very
small, with an annual standard output' of less than EUR 8000 yearly.
The remaining 5.3 % are considered small and medium, (EUR
8000-249,999 SO), and only 0.1 % of Romanian farms are classified as
large (Muntean et al., 2020).

The development of the organic farming in Romania is facing several
structural challenges. A considerable number of small and medium
farms initiate the transition to organic production but ultimately aban-
don it. Consequently, the number of organic operators has been on a
downward trajectory since 2012 (decreasing from 15,544 to 9008 in
2018) (Popovici et al., 2022). The reason for this is the minimal concern

! Standard output (SO) of an agricultural product is the average monetary
value of agricultural output at a farm-gate price (in euro per hectare or per head
of livestock). There is a regional SO coefficient for each product, as an average
value over a reference period. The sum of all SO per hectare of crop and per
head of livestock in a farm is a measure of its overall economic size expressed in
euro.

for small farms, because the typical size of organic farms in Romania is
markedly larger (51 ha) than that of conventional farms (2 ha). Romania
has also one of the lowest proportions of organic certified areas in the
EU, hence this sector still requires significant growth in order to achieve
the ambitious target of 25 % of the agricultural area being organic by
2030, as set out in the Farm-to-Fork strategy.

The reasons why Romanian peasants are reluctant to convert to
organic farming are not entirely clear. According to Popovici et al.
(2022), who presented a very thorough picture of organic farming in
Romania, farmers are subject to many disruptive factors in terms of
fundraising, market access and adaptation strategies. They also lack
motivation to switch to organic production due to the high perceived
initial cost of the transition. Consequently, financial incentives in the
form of subsidies are found to be inadequate, which was also a signifi-
cant issue for dairy farmers in the Netherlands who faced similar bar-
riers to transitioning to organic farming (Verburg et al., 2022; Vermunt
etal., 2022). Survey in the Netherlands proved that a slight drop (2 %) in
organic prices lowers the labour income of the farmer and makes con-
version less profitable than conventional farming. Moreover, if depre-
ciation outweighs conventional fixed costs by 25 % due to machinery
made superfluous by conversion, conversion is less profitable than
staying conventional (Acs et al., 2007). However, in accordance with
Granovetter’s (1985) findings, besides financial incentives, human
economic activities are inextricably linked to the social structure within
which they operate, rendering them incapable of being evaluated in
isolation. According to Meunier et al. (2024) farmers are operating at
three different levels: individual, social and external, so behavioural
sciences can provide a better insight into the multiple dynamics at play
with regard to the changes in agricultural practices and production
systems. Behavioural models have been used to better explain pro-
environmental practices adoption (Bai et al., 2024), however, only a
few studies integrate farmers’ behavioural drivers and their policy mix
appraisal (Rodriguez-Barillas et al., 2024). The embeddedness theory
asserts that rational economic behaviour is constantly influenced by the
surrounding social context (Zheng et al., 2022). Embeddedness is related
to different types of interactive relationships between institutional and
individual actors and has been studied at the farm level from different
perspectives: territorial, social network and societal (Schwabe et al.,
2022) or more general ‘relational’ approach (Zhang et al., 2023). All of
these approaches align with the definition of ‘relational embeddedness’
utilized in small and medium enterprises studies, which, first, encom-
passes the attitudes and behaviours exhibited by partners towards one
another (Alinaghian et al., 2020) and, secondly, the frequency of
communication and interaction among network members (Zhou et al.,
2022). There is a gap in our knowledge of how this social context,
perceived from the perspective of embeddedness theory, affects farmers’
willingness to adopt organic practices, especially in small-scale farming
in Europe. In case of Chinese crop smallholder farms it was found out
that the synergy of social organizations and government support pro-
moted farmers’ knowledge generation and sustainable agricultural
production by increasing their social value and technology trust (Y. Li
et al., 2024b). Therefore, the aim of our paper is to assess the impact of
relational embeddedness on farmers’ behavioural intentions to adopt
organic farming practices in Romanian smallholder agriculture.

Traditionally, the Theory of Planned Behaviour (TPB) is employed to
elucidate human behaviours. This socio-psychological theory explains
behavioural intentions as the result of three primary drivers: attitudes
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(AT), subjective norms (SN), and perceived behavioural control (PBC)
(Ajzen, 1991; Ajzen, 2020). TPB has found very wide application in agri-
environmental studies and is considered well suited to explaining
farmers’ behaviour in the context of environmental management, given
its potential to test new socio-psychological constructs (e.g. Abadi et al.,
2020; Hyland et al., 2018; Kasargodu Anebagilu et al., 2021; Lalani
et al., 2016; Lin and Guan, 2021; Rezaei et al., 2019a; Shahangian et al.,
2021; Zhang et al., 2023). In our study we combine embeddedness
theory and the extended TPB framework using structural equation
modelling (SEM). i.e. simultaneous confirmatory factor analysis (SCFA)
on the sample of 150 farms from the region of Centru (Transylvania).
Data were collected through face-to-face semi-structured
questionnaires.

Our new contribution is twofold. Firstly, we shed more light on the
behavioural drivers of adopting organic practices in small-scale framing.
Secondly, we argue that the relational embeddedness construct repre-
sents a significant extension of the TPB framework for agri-
environmental studies. In other words, our study highlights the neces-
sity of relational and behavioural insights in understanding and trans-
forming agricultural systems.

The remainder of the article is structured as follows: in the next
section, we discuss the role of embeddedness in shaping farmers’
behaviour in two stages - first, focusing on previous extensions of the
TPB in agri-environmental studies, and second, integrating the notion of
relational embeddedness into the TPB framework. Next, we present the
data and methods in three subsections devoted to the data collection
process, the SEM-SCFA methodology, and the model specification,
including goodness-of-fit issues. We then describe the results and discuss
them in the context of the state of the art. Conclusions form the final
section.

2. The role of embeddedness in shaping farmers’ behaviour
within extended TPB framework - Literature review

2.1. Extended TPB framework

According to the TPB, human behaviour is driven by three types of
considerations: beliefs about the likely consequences of a behaviour -
AT, beliefs about what important others think I should do — SN, and
beliefs about my ability to perform the behaviour — PBC. These beliefs
provide the basis for forming an intention to engage in the behaviour,
but the actual performance of the behaviour depends on behavioural
control (Ajzen and Schmidt, 2020). Consequently, PBC can be examined
in isolation from the remainder of the TPB framework as self-efficacy,
which is considered to be synonymous with PBC (Rosenstock, 1990;
Prentice-Dunn and Rogers, 1986; Schwarzer, 2014). This strand of
works has demonstrated that PBC (self-efficacy) has a statistically sig-
nificant and positive influence on decisions regarding agricultural
practices that benefit the environment (Czyzewski et al., 2023).

The TPB in its basic form is very well suited to explain farmers’
behaviour (Bagheri et al., 2021; Daxini et al., 2019; Despotovic et al.,
2019; F. Li et al., 2021; Senger et al., 2017). However, the theory can be
improved with additional variables that can enhance the predictive
ability of the model (Rezaei et al., 2019a,b, Savari and Gharechaee,
2020, Ataei et al., 2021). The following literature review presents the
most common extensions of the TPB with new constructs (bolded) aimed
at better understanding farmers’ behaviours and attitudes towards pro-
environmental practices.

Damalas (2021) analysed Greek farmers and introduced the
construct of perceived risk of loss, finding a negative correlation with
the intention to reduce pesticide use. Attitudes and subjective norms
were positively correlated with education, while risk of loss was nega-
tively correlated. Sun et al. (2022) showed that in digital farm man-
agement decisions, expected loss or cost reduction are a key factors
enriching the TPB. Amare and Darr (2023b) found that the intention to
adopt agroforestry innovations is driven by positive evaluations of
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monetary and livelihood benefits, and pressure from experts. Also
F. Li et al. (2021) proved that financial compensation increase the
probability of adopting improved agricultural systems. Mancha and
Yoder (2015) identified that individual’s awareness and under-
standing of how to protect the environment (self-identity), in-
fluences farmers’ intentions to engage in eco-friendly behaviours,
extending the TPB.

Imani et al. (2021) noted that social pressure encourages pro-
environmental practices, but implementation requires necessary
skills and resources (familiarity). In order to encourage Chinese tea
farmers to use organic manure, Li et al. (2024a) propose that it is
necessary to involve politics to build environmental awareness and
promote the popularisation of sustainable agriculture. The authors
argue that farmers’ awareness of their role in environmental pro-
tection goes hand in hand with strengthening the popularisation of
sustainable agriculture and environmental protection strategies by the
government and its agencies.

Kasargodu Anebagilu et al. (2021) found that among knowledge,
morality, and willingness (openness to risk), knowledge was the
least significant for Chilean farmers using vegetative filter strips. In
contrast, Tama et al. (2021) found that a high level of knowledge and
perception of environmental risks is necessary to have a intention to
apply conservative agriculture. The authors concluded that knowledge
had the highest impact on attitude, while attitude had the greatest direct
impact on intention. Cao et al. (2022) concluded that value perception,
ascribed responsibility, and moral inclinations significantly affect
behavioural intentions, highlighting the need for deeper understanding
to enhance policy effectiveness and motivate sustainable practices,
especially among village leaders. Similarly, (Abadi et al., 2020)
expanded the TPB by incorporating motivational model concepts (i.e.,
well-being, identity, hedonistic, and idealistic motivations), demon-
strating that while identity and hedonistic motivations have a significant
and positive impact on attitude towards conservation agriculture, the
well-being effect is negative. In summary, constructs extending TBP are

Table 1
Cognitive constructs used in original and extended TPB for explaining pro-
environmental behavioural intentions in agriculture.

Original TPB
Attitude
Subjective norm

Bagheri et al., 2021, Govindharaj et al.,
2021, Shahangian et al., 2021, Tama et al.,
2021, Sun et al., 2022, Amare and Darr,
2023a, Garmendia-Lemus et al., 2024, Bai
etal., 2024, Hyland et al., 2018, Lalani et al.,
2016)

Perceived behavioural control

Extended TPB

Schwartz, 1977, Arvola et al., 2008, Fielding
et al., 2008, Chen, 2016, Garrigan et al.,
2018, Shahangian et al., 2021, Cao et al.,
2022, Kasargodu Anebagilu et al., 2021,
Abadi et al., 2020

Morality and value perception

Knowledge and understanding of
environmental risk

Behavioural willingness — openness
to risk opportunity

Perceived risk of loss

Familiarity

Environmental risk perception

Policy effectiveness, schemes
complexity

Self-identity, individual’s
awareness, and ascribed
responsibility

Evaluation of financial and non-
financial benefits

Michie et al., 2008, Kasargodu Anebagilu
et al., 2021, Tama et al., 2021

Kasargodu Anebagilu et al., 2021

Damalas, 2021, Sun et al., 2022

Scott et al., 2014, Hajli et al., 2017,
Shahangian et al., 2021

Tajeri Moghadam et al., 2020, Shahangian
et al., 2021, Tama et al., 2021, Wang et al.,
2021

Lin and Guan, 2021, Li et al., 2024a

Mancha and Yoder, 2015, Ataei et al., 2021,
Cao et al., 2022, Li et al., 2024a

Amare and Darr, 2023b, F. Li et al., 2021
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juxtaposed with works using its base form in Table 1.
2.2. Relational embeddedness in the context of other TPB’s constructs

The decision-making process of an individual farmer is shaped by
dispositional, cognitive, and social factors as described by Dessart et al.
(2019). This follows from the general theory of attitudes (Aronson et al.,
1994). Dispositional factors include moral issues, individuality and
resistance to the influence of surrounding conditions. They are relatively
stable and closely related to the individual, but their impact on decisions
is indirect. Cognitive factors, on the other hand, have a direct impact on
decisions because they are related to the farmer’s knowledge, costs,
benefits and perceived risk.

The dispositional drivers of farmers behaviour are covered by the
morality construct (MO) used commonly in TPB which shall have an
indirect influence on behavioural intentions (we follow this line of
thought in our study). The cognitive factors are addressed in TPB by AT,
SN, and PBC and some commonly used TPB’s extensions, e.g. perceive
risk related to a given behaviour. Equally important, however, are social
factors such as injunctive motives and norms (Dessart et al., 2019). They
are shaped by the social embeddedness during the interactions with
other individuals and institution, referring to the definition proposed in
the introduction. Hence, they shall indirectly affect behavioural in-
tentions through SN, MO and PBC. The application of embeddedness
theory may help to identify the contextual conditions that influence
farmers’ adoption and implementation of the organic farming model.
However, the relational embeddedness has not been previously tested in
models explaining behavioural intentions to implement sustainable
practices within TPB framework.

As evidenced by the numerous authors cited in Table 1, TPB has the
potential to be extended by the inclusion of new constructs that may
enhance its predictive power. This position is supported even by Ajzen
(2020), who asserts that the introduction of additional constructs into
the model should be justified by testing the extended model against the
original one. Otherwise, there is a risk of the lack of discriminant val-
idity, high correlation with the original constructs, and decreased model
fit (Chan and Bishop, 2013; Amare and Darr, 2023a). We concur with
the aforementioned assertion. Potential overlap with the concept of PBC
may pertain to the domains of ‘knowledge,” ‘openness to risk,” or ‘fa-
miliarity’. If we consider PBC to be synonymous with self-efficacy, it can
be argued that the latter is shaped by mastery experiences, social
persuasion, and social modelling (Bandura, 1995). These factors are
inextricably linked to educational and training processes (and the
acquisition of knowledge in general). Consequently, knowledge, open-
ness to risk, risk aversion, and familiarity with a given issue may also
function as manifest variables in the determination of self-efficacy
(PBC). In contrast, the construct of ‘environmental risk perception,’
‘self-identity,” and ‘perception of policy effectiveness’ may be highly
correlated with attitudes. Hence, testing the extended model against the
original one is in our view indispensable.

By incorporating embeddedness theory and connecting individual
farmer behaviour with broader social structures, our study addresses a
critical gap in the literature. The distinction between network and farm-
level embeddedness offers a theoretical lens for analyzing the relational
dynamics of farmers’ decision-making. Combining TPB with embedd-
edness theory bridges micro-level (individual intentions) and meso-level
(social networks) studies and provides holistic framework for under-
standing farmer behaviour in socio-ecological systems. Additionally, by
adapting the extended TPB model to the specific context of Romanian
smallholder farmers, we illustrate the importance of adapting frame-
works to local realities. This methodological insight has broader impli-
cations for system studies in diverse regions.
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3. Materials and method
3.1. Data and sample

The criteria for the sample selection were established with reference
to the EU Common Agricultural Policy (CAP) organic farming in-
terventions outlined in the Romanian National Strategic Plan
2023-2027, specifically DR-04 — ‘Organic farming - conversion’. This
intervention aims to decrease the use of chemical fertilizers, herbicides,
and synthetic pesticides, ensure low livestock densities, and promote the
application of biological pest control methods. Besides contributing to
environmental protection, organic farming enhances food quality for
consumer health by utilizing natural or naturally derived substances.

Support under this intervention is provided per hectare of agricul-
tural land to farmers who voluntarily commit to maintaining specific
organic farming practices and methods, as defined in Regulation (EU)
No 848/2018. Support for the conversion to organic farming is com-
plementary to support for maintaining organic farming practices;
farmers who have completed the conversion period (2 or 3 years,
depending on crop type) can enter into commitments for the mainte-
nance of organic farming practices.

The intervention scheme is relatively straightforward and comprises
three categories of agricultural land: i) arable crops, ii) permanent crops;
and iii) permanent grassland. The eligible beneficiaries are farmers with
a minimum farm size of 1 ha, where eligible parcels are at least 0.3 ha for
arable crops and grassland, and 0.1 ha for permanent crops. The
development of organic farming in Romania is twofold: the two main
land use categories in organic farming are arable land (59.24 % of the
total area) and permanent grasslands (37.09 %) (Organic Targets 4 EU,
2024). The support is granted in the form of compensatory payments
calculated as standard costs on the basis of the assessment of additional
costs and income foregone resulting from the application of specific
organic farming practices that exceed the minimum baseline re-
quirements, which farmers are obligated to meet without compensation.
Compensation payments are granted per hectare of agricultural area for
each of the 6 proposed packages:

P1 - agricultural crops on arable land (including fodder crops) in
conversion to organic farming - 293 euro/ha/year,

P2 - vegetables (including potatoes) in conversion to organic farming
- 500 euro/ha/year,

P3 - orchards in conversion to organic farming - 620 euro/ha/year,

P4 - vineyards in conversion to organic farming - 530 euro/ha/year,

P5 - medicinal and aromatic plants in conversion to organic farming -
365 euro/ha/year,

P6 - variant 6.1 - permanent grassland in conversion to organic
farming - 143 euro/ha/year.

P6 - variant 6.2 - permanent grassland in conversion to organic
farming with agri-environment and climate commitment - 39 euro/ha/
year.

The primary objective of our research was to identify small farms
with the greatest potential to convert to organic farming under at least
one type of package. Consequently, we included farms in our survey that
met the following criteria: i) mixed type of farming (both arable and
grassland) - the farmer should be involved in at least these two farming
systems according to the eligibility criteria mentioned above; it was
therefore possible that permanent crops were cultivated in addition and
considered for conversion, provided that the eligibility criteria were
met; ii) the economic size of the holding is within EUR 2000-25,000 of
the annual standard output (SO) in reference to the minimum SO for
Romania (FADN, 2024) and farming is the main occupation of the
holder.

We have chosen this threshold to align with the specific character-
istics of small farms. We decided to go beyond the smallest SO class
(which covers EUR 2000-8000) up to EUR 25,000. We justify this de-
cision by the fact that many farms below the €8000 threshold treat
agriculture only as a supplementary source of income and are not
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‘professional” farmers. They may also have problems meeting the eligi-
bility criteria for organic farming. For example, in the public EU Farm
Accountancy Data Network (FADN) database, the average area of per-
manent grassland in mixed crop and livestock farms within SO class
2000-8000 EUR (in the Romanian region of ‘Centru’) is only 0.2 ha,
which is below the eligibility criterion (FADN, 2024). We randomly
selected 150 farms from the ‘Centru’ region (Fig. 1) that met the
aforementioned criteria, using the database created in the FAMFAR
project, as detailed in studies by Czyzewski and Kryszak (2023) and
Guth et al. (2022). We cannot fully compare our sample with the sta-
tistics from the FADN public database, as there is only a general classi-
fication for 14 types of farming (TF), from which we can select TF80,
which covers mixed crop and livestock holdings. However, our sampling
criteria would be better reflected by the more detailed TF83, which only
includes animals in grazing systems (granivores are excluded). There-
fore, the FADN data for the average farm within 2000-25,000 SO, TF80,
Romania, ‘Centru’ underestimate the total utilized agricultural area,
grassland area and workload of an average farm (5.1 ha, 1.1 ha and 1,24
AWU respectively) compared to our study (Table 2) and overestimate
the number of farms represented - about 9000 units (FADN, 2024). The
population of farms meeting our criteria in the ‘Centru’ region is difficult
to estimate precisely, but is likely to be around 4000.

The descriptive statistics of our sample are presented in Table 2. The
average farm in the sample encompasses approximately 13 ha of agri-
cultural land, comprising 6.6 ha of arable land, 6.0 ha of grassland, and
0.3 ha of permanent crops. Notably, all farms in the sample have prior
experience with direct sales channels, which is particularly significant
for adapting product distribution post-conversion. Given the limited
bargaining power of small farms, they can achieve relatively high
margins by directly selling certified products at organic bazaars or street
markets.

3.2. Methods

Structural Equation Modelling (SEM) is currently regarded as a

LEGEND

——— National level
—— NUTS level 1
—— NUTS level 2

- for the
Cartography: Eurostat - GISCO, 2014 eurostatil

Fig. 1. Regions in Romania (RO12 - ‘Centru’).
Source: (Eurostat, 2014)
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Table 2
Descriptive statistics of variables used in SEM and other sample characteristics.
Variable Obs  Mean  Std. Min Max
Dev.

Variables used in SEM
INT - Behavioural intention (1 strongly disagree — 7 strongly agree)
INT - I intend to implement organic
farming practices 150 5.40 1.12 3 7

SN -Subjective norms (1 strongly disagree — 7 strongly agree)
SN1 - The public authorities expect

me to implement organic farming

practices 150 5.45 1.20 1 7
SN2 - Other farmers and professional

associations expect me to

implement organic farming

practices 150 5.39 1.09 2 7
SN3 - Consumers (society) expect me

to implement organic farming

practices 150 5.42 1.05 1 7

AT - Attitudes (1 strongly disagree — 7 strongly agree)
ATQ1 - Implementing organic

farming practices will improve

people life quality 150 5.64 0.94 3 7
ATQ2 - Implementing organic

farming practices would be

profitable for my farm 150 5.35 1.15 2 7
ATQ3 - Implementing organic

farming practices will be profitable

only if associated with subsidies 150 5.57 1.05 2 7

PBC - Perceived behavioural control (1 strongly disagree — 7 strongly agree)
PBC1 - I think that implementing

organic farming practices is

possible by myself 150 4.35 1.09 1 7
PBC2 - My skills and knowledge allow

me to implement organic farming

practices 150 4.74 1.11 2 7
PBC3 - I am able to implement

organic farming practices without

technical and administrative

support 150 4.62 1.09 2 7

MO -Moral obligations (1 strongly disagree — 7 strongly agree)
MO1 - I believe that implementing

organic farming practices is fair for

future generations 150 5.86 0.79 3 7
MO?2 - I believe that implementing

organic farming practices is a

commitment to society 150 5.91 0.74 4 7
MO3 - I believe that my obligation is

to pass the land in good condition

to my successors 150 6.51 0.67 5 7

EMB _net - Network relational embeddedness
Edu - embeddedness in educational

network proxied by the education

level (1 - no education 2 - primary,

3 - secondary, 4 — vocational, 5 —

general 6 —higher bachelor degree,

7 — higher master degree) 150 4.67 1.14 1 7
Training - embeddedness in

agricultural training systems

conducted by relatives and/or

experts (the duration of training

received to date, reported by

farmers in months or years,

converted to a five-point scale”,

where 5 represents the highest

intensity) 150 2.11 1.31 1 5
Organization - are you a member of

any farmers’ organization

(association, producer group etc.)?

(1 —yes, 0 —no) 150 0.45 0.50 0 1

(continued on next page)
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Table 2 (continued)

Variable Obs  Mean Std. Min Max
Dev.

Children in school - number of
children at school age (4-18 years
old) in the household 146 0.68 0.89 0 3

EMB_farm - Farm-level relational embeddedness
Gender_M - declared gender (1 male,

0 female) 150 0.65 0.48 0 1
Farm area - total farm area (ha) 150 12.58 18.32 2 165
Age - age in years 150  49.85 13.80 24 90
Experience - how long are you farm

manager (in years)? 150 13.87 13.57 0 70

Outlet - share of direct sales in total
agricultural output (including:
street market and bazaars sales,
sales for tourists and neighbours) 150  26.05 14.70 0 80

Other farms’ statistics

Total workload per week in hrs 150 93 50.8 5 250
Arable land (in ha) 150 6.0 11.1 0.07 120
Permanent grassland (in ha) 150 6.6 11.2 0.3 72
Permanent crops (orchards, fruit

bushes anf vineyards) 150 0.30 1.70 0 19.65
Annual policy support in EUR 150 2399 3188 0 25,000
Share of production for sale (%) 150 78 13 0 100

Sale channels share (%):

Local warehouses or stores 150 16 17 0 60
Processing plants 150 19 19 0 70
Other farmers (for intermediary

consumption) 150 30 26 0 100
Street markets, bazaars 150 20 16 0 100
Retail chains 150 1 4 0 25
Tourists, neighbours (for final use) 150 14 13 0 60

Reliability of indicators resulting from the latent constructs was checked by
Cronbach’s alpha coefficient which in all cases exceeds 0.7 for psychometric
measurement and 0.6 for other constructs.

# The duration (D) of training was converted to a five-point scale using mean
(M) and standard deviation (SD) of D as follows: 1 if no training; 2 if 0 < D < M-
SD; 3 if De [M-SD; M); 4 if D € [M; M + SD); 5 if D > M + SD.

significant and effective method for studying interdisciplinary phe-
nomena, including those in the social sciences (Brown, 2015, Hooper
et al., 2008). SEM integrates the strengths of analysis of variance,
regression and factor analysis, extending them with the capacity to
model causal relationships utilizing latent variables (Garson, 2015,
Brown, 2012). SEM enables the identification of direct, indirect and total
independence between variables, both latent and observed, and between
individual variables (Garson, 2015). In comparison to multiple regres-
sion, SEM offers greater flexibility in assumptions, allowing for inter-
pretation even in the presence of multicollinearity. SEM is a broad term
that covers a whole bunch of different models, including measurement
models, which are also known as confirmatory factor analysis (CFA). In
this study, we’re using a particular version of CFA, which is called
simultaneous confirmatory factor analysis (SCFA) where we look at the
relationships between both latent and observable variables.

In this study, we utilise ordinal Likert-scale variables, with the ma-
jority of categories comprising seven. There is a debate in the literature
as to whether ordinal variables can be treated as continuous. Several
authors have argued that this does not bias the results, especially if the
frequency distributions of the variables should not by definition be right-
skewed, as in the Poisson distribution. (Rhemtulla et al., 2012, Li, 2016).
Furthermore, Robitzsch (2020) posits that treating ordinal variables as
continuous can be justified in almost all cases, and the rationale for
doing so is not contingent on the number of categories or the marginal
distribution of ordinal variables. Additionally, employing modelling
strategies for non-normal distributions carries the risk of underlying
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latent variables deviating from the latent normality (Robitzsch, 2020).
Our Likert-scale psychometric indicators should not be a priori skewed,
as a seven-point scale tends to under- or over-represent the centre of the
scale. However, there is a risk that farmers will avoid answers that
categorically express their negative attitude towards sustainable prac-
tices, and thus the beginning of the scale would be under-represented. In
order to address this issue, we adhere to the recommendation put forth
by Kline (2011), which states that in the case of non-normality of
endogenous variables, a corrected estimator, such as the robust Satorra-
Bentler estimator, should be employed. Thus, all estimations presented
in Tables 3, 4 and 5 have been done using the Satorra-Bentler estimator.

3.3. SEM specification and goodness-of-fit

To test whether introducing constructs reflecting social embedded-
ness into the baseline TPB model improves the goodness-of-fit model, we
performed the analysis in three steps (referring to the comments of
Amare and Darr (2023a). We sequentially estimated the models depic-
ted in Figs. 2,3,4. Descriptions of the indicators can be found in Table 2.

The indicators of relational embeddedness within social networks
and at the farm level adhere to the definition provided in the intro-
duction section. The variables constituting the network embeddedness
constructs should encapsulate the attitudes and behaviours demon-
strated by agents towards each other, as well as the frequency of in-
teractions among members of the social networks.

Consequently, we posit that the higher the level of education, the
more frequent the interaction with other students and teachers. This
same explanation can be used to justify the intensity of training. Simi-
larly, participation in farmers’ organizations ensures more frequent and
intense interactions with other actors in agri-business. Having more
children in school implies involvement in social relations with teachers,
other parents, and children’s extracurricular activities.

With regard to the embeddedness at the farm level, the gender in-
dicator refers to the current debate on women’s empowerment in agri-
culture (Czyzewski and Kryszak, 2024). The cited authors demonstrate
that Romanian agriculture is dominated by men who tend to maintain a
patriarchal system of family dependency. Older framers are more con-
servative in this regard. There are evidence in the literature that longer
experience in farm management and a larger farm area imply deeper and
more complex interactions with suppliers, customers and all profes-
sional surroundings of the farm in order to achieve efficiency, cost
savings and stability of supply. These collaborations include not only the
supply of raw materials and machinery, but also technological advice
and management strategy. Larger farms often need to adapt their

Table 3
SEMs goodness-of-fit statistics.

Tested measure and acceptable cut-off Model Model Model

Comparative Fit Index (CFI) 0.775 0.779 0.900
A revised form of TLI. Not very sensitive to
sample size. Compares the fit of a target model
to the fit of an independent, or null, model. CFI
> 0.90

Tucker Lewis Index (TLI) 0.693 0.722 0.880
An TLI of 0.90 indicates the model of interest
improves the fit by 90 % relative to the null
model.

Root Mean Square Error of Approximation (RMSEA) 0.137 0.119 0.062
A parsimony-adjusted index. RMSEA <0.08

Standardized Root Mean Square Residual (SRMR) 0.252 0.227 0.073
The square-root of the difference between the
residuals of the sample covariance matrix and
the hypothesized model. SRMR <0.08

Coefficient of Determination (CD) 0.995 0.996 0.950

The final model estimates are bolded.
Source: own estimations in Stata MP 16, for the descriptions of the tests, see
Brown (2015).
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Fig. 3. Base TPB model extended with MO.

approach to marketing and sales, engaging in long-term negotiations
with customers both at home and abroad. In addition, larger farms are
able to offer larger batches of products, allowing them to target more
diverse markets and develop more complex distribution channels. For
this reason, larger farms often engage in more advanced forms of
cooperation with agricultural advisors, technology specialists and
research organizations. Research on agricultural innovation often shows
that larger farms are better at adopting new technologies because their
size allows them to implement and disseminate innovations more effi-
ciently and quickly (MacDonald et al., n.d.; Ren et al., 2024; Sumner,
2014). However, it is not obvious how the socio-economic characteris-
tics mentioned above (i.e. gender, age, farm size and experience) coin-
cide with the type of outlet (sales channel) used by a farm and all the
associated infrastructure. To address the above question we include in
the construct of embeddedness at farm level the ‘outlet type’ which is
proxied by a share of direct sales (i.e. street market and bazaars sales,
sales for tourists and neighbours) in total agricultural output.

We adopted the principle that we only accept statistically significant
relationships in the model (at the 0.90 confidence level).

We test the following set of hypotheses:

H1: Network relational embeddedness (EMB_Net) indirectly affects
behavioural intentions to implement organic farming practices
(INT), while shaping perceived behavioural control (PBC) and moral
obligations (MO);

H2: Farm-level relational embeddedness (EMB_farm) indirectly in-
fluences INT through all other components of planned behaviour, i.e.
attitudes (AT), subjective norms (SN), PBC, MO and EMB_Net;

H3: MO influences INT indirectly through AT;
H4: AT directly influence INT;

H5: SN directly influence INT;

H6: PBC directly influence INT.

In the final model, we have additionally introduced the following

covariance paths, which are substantively justified by the study
conducted:

e Covariance between Training and Organization - if a farmer is a
member of a professional organization, he or she is more likely to
attend training courses;

Covariance between Children in school and Age - it is clear that older
farmers have fewer school-age children;

Covariance between Farm area and EMB_Net - larger farm implies
more involvement in social networks, e.g. organizations or training.
Covariance between AT1 and MO3 allows to assess the type of mo-
rality followed by the farmer (i.e. generalised morality vs limited
morality - c.f. Alesina and Giuliano, 2016). A positive sign confirms
that those who want to pass the land in good condition to their
successors at the same time care about the quality of life of all people
(generalised morality). A negative sign may mean that greater
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Fig. 4. Final extended TPB model.

concern for their successors goes hand in hand with less under-
standing of the common good (limited morality).

The goodness-of-fit metrics for all models are compared in Table 3.
The comparison indicates that the goodness-of-fit statistics for models 1
and 2 are marginally acceptable. However, satisfactory fit statistics are
achieved only when the constructs of embeddedness are included (refer
to the last column in Table 3). Reliability of indicators resulting from the
latent constructs was checked by Cronbach’s alpha coefficient which in
all cases exceeds acceptable levels.

4. Results

Figure 5 depicts the final model, with standardized estimates on the
main paths. All detailed estimations are presented in Table 5. The most
critical aspect of this study is the total effect, which includes both the
direct and indirect influences of the engaged latent constructs on INT
(Table 4). The results presented in Table 4 not only validate the pro-
posed hypotheses but also offer insights into the nature of the
interdependencies.

Network embeddedness exerts the strongest influence on the
outcome, with a standardized coefficient of 1.0, compared to the second-
ranked AT (0.52) and the third-ranked MO (0.36). However, the positive
impact of EMB_Net is partially offset by the negative influence of
EMB_Farm (—0.37). Higher farmer age, greater experience, higher pro-
portion of direct sales, male manager and smaller farm size contribute to
the negative effect of EMB_Farm on EMB_Net and AT (Table 5, Fig. 3),
while improving PBC and MO However, the latter is more likely to be
treated as ‘limited morality’, as indicated by the negative correlations
between Al and MO3 (see Covariances section in Table 5). The rest of
the results are in line with our expectations and are discussed in the next
section.

5. Discussion

The aim of our study was to investigate the relationship between
socio-economic factors and the intentions of small-scale Romanian
farmers to convert to organic farming, using TPB extended with
embeddedness theory. TPB is currently one of the most commonly used
approaches to study farmers’ behaviour and intentions, especially in
relation to pro-environmental practices.

Our findings suggest that incorporating network embeddedness and
farm level embeddedness into the TPB framework provides a more
comprehensive understanding of Romanian farmers’ pro-environmental
behaviours. Both network embeddedness and farm-level embeddedness
indirectly influence the intentions to convert to organic farming by
affecting the classical components of the TPB, namely AT, SN and PBC,
along with an additional component we introduced, i.e. MO. The total
effect of network embeddedness emerged as the most significant among
all factors. Thus, our results do not contradict previous studies on
farmers’ pro-environmental behaviours that utilized the classic TPB
approach (Ataei et al., 2021; Amare and Darr, 2023b); rather, they
enrich these studies by incorporating variables that elucidate the influ-
ence on the three core components of the TPB. Similar conclusions are
drawn from the works of Li et al. (2024a), Savari and Gharechaee
(2020), Damalas (2021), Tama et al. (2021), and Shahangian et al.
(2021), where extending the TPB with additional variables enhanced the
explanatory power of structural equation models describing farmers’
intentions to adopt pro-environmental practices.

The most significant psychological factor influencing farmers’
intention to convert to organic farming was identified as network
embeddedness, followed by AT, MO, EMB_farm and PBC and lastly, SN.
The pivotal role of network embeddedness in post-socialist countries,
such as Romania, is underscored by Schwabe et al. (2022) and Czy-
zewski and Kryszak (2024). These studies emphasize that the socialist
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Fig. 5. Final extended TPB model with standardized estimates.

Table 4
Total effects of latent variables on the behavioural intention (INT) to implement
organic farming practices.

INT drivers Coef. Std.Err. z P>z Std.Coef.
SN 0.142 0.084 1.690 0.091 0.122
AT 1(constrained) 0.524
PBC 0.278 0.126 2.210 0.027 0.166
MO 0.756 0.156 4.840 0.000 0.361
EMB_Net 1.510 0.433 3.490 0.000 1.026
EMB_Farm —4.006 1.598 2.510 0.012 —0.370

legacy has led to a persistent mistrust among farmers towards in-
stitutions and each other, with their behaviours being predominantly
shaped by informal practices, especially among older farmers. Our
findings further substantiate this, revealing a negative correlation be-
tween EMB_farm and EMB_net. Older and more experienced farmers are
less likely to engage in organizations and participate in training sessions.
Additionally, they do not benefit from opportunities to deepen social
relationships with peers due to not having school-aged children. The
critical impact of EMB_net on the increased adoption of conservation
practices and innovative technologies by farmers has been extensively
documented in the literature (Zhang et al., 2023; Zhu et al., 2021; Niu
et al., 2022; Zhao et al., 2022; Asprooth et al., 2023; Lee et al., 2019;
Alonso-Adame et al., 2025; Lalani et al., 2016).

Our research specifically demonstrates that network embeddedness
influences intentions to adopt pro-environmental practices indirectly by
affecting PBC, MO and SN. Consequently, the hypothesis H1 asserting
that network embeddedness (EMB_Net) indirectly affects behavioural
intentions to implement organic farming practices (INT) while shaping
PBC and MO, is supported Similarly, Yin and Shi (2019) found that in-
dividuals deeply embedded in village social networks in China believe

they can achieve goals more effectively as a group. Niu et al. (2022) also
contend that social networks can bridge cognitive differences and
enhance farmers’ adoption of new pro-environmental technologies.
Additionally, Zhang et al. (2023) showed that informal relationships
among community members could reduce information asymmetries in
public participation and enhance collaboration in village collective af-
fairs. The positive effect of network-based targeting on increasing
knowledge about pro-environmental was also highlighted by Lee et al.
(2019). Moreover, network embeddedness significantly influences MO
in sensitive matters such as pro-environmental behaviours, as indicated
by both Yin and Shi (2019) and our study. Zhang et al. (2023) further
emphasize that rural network embeddedness enhances the sense of
belonging and social obligation (subjective norms) to act on public is-
sues, such as water and other environmental management.

The second pivotal factor influencing Romanian farmer’s intention
to convert to organic farming is attitude, which also exerts the most
substantial direct impact on intention. This finding corroborates our
hypothesis H4, asserting that AT directly affect behavioural intentions
(INT). Specifically, farmers who perceive that implementing pro-
environmental farming practices will enhance quality of life and be
economically beneficial for their farms are more likely to adopt these
practices. However, they also believe that such practices will be profit-
able only if they are supported by subsidies.

Similar findings were reported by Li et al., 2024a, who indicated that
attitude is critical for the intention to implement organic manure in
China and by Hyland et al. (2018), when analyzing factors affecting
farmers’ intentions to adopt best practices in Irish beef sector. Damalas
(2021) observed the same in his study on farmers’ intentions to reduce
pesticide use in Greece, and Tama et al. (2021) noted this regarding
conservation agriculture in Bangladesh. Given that additional research
supports the importance of attitude in comprehending pro-
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Table 5
Final SEM estimations.

Variables Stand. Std. P>z [90 % Conf.

Coef. Err Interval]
Structural
SN
EMB_Net 1.363 0.291 0.000 0.884 1.841
EMB_farm 0.917 0.303 0.002 0.418 1.416
AT
MO 0.691 0.067 0.000 0.581 0.801
EMB_farm —0.369 0.089 0.000 —-0.514 —0.222
PBC
EMB_Net 1.225 0.285 0.000 0.756 1.693
EMB_farm 0.680 0.311 0.029 0.169 1.191
MO
EMB_Net 1.814 0.403 0.000 1.152 2.476
EMB_farm 1.448 0.434 0.001 0.733 2.162
EMB_Net
EMB_farm —0.902 0.040 0.000 -0.969 —0.836
Measurement
SN1
SN 0.792 0.063 0.000 0.688 0.896
_cons 4.576 0.353 0.000 3.995 5.157
SN2
SN 0.699 0.054 0.000 0.610 0.789
_cons 4.924 0.323 0.000 4.392 5.456
SN3
SN 0.606 0.056 0.000 0.514 0.699
_cons 5.202 0.345 0.000 4.635 5.769
INT
SN 0.121 0.072 0.091 0.003 0.240
AT 0.524 0.071 0.000 0.408 0.641
PBC 0.166 0.073 0.022 0.047 0.285
_cons 4.894 0.269 0.000 4.453 5.336
AT1
AT 0.654 0.044 0.000 0.582 0.726
_cons 6.031 0.367 0.000 5.427 6.635
AT2
AT 0.757 0.048 0.000 0.678 0.836
_cons 4.632 0.234 0.000 4.247 5.017
AT3
AT 0.597 0.051 0.000 0.513 0.681
_cons 5.272 0.301 0.000 4.778 5.767
PBC1
PBC 0.601 0.067 0.000 0.491 0.712
_cons 3.971 0.212 0.000 3.622 4.319
PBC2
PBC 0.914 0.049 0.000 0.832 0.995
_cons 4.279 0.196 0.000 3.957 4.602
PBC3
PBC 0.623 0.052 0.000 0.537 0.709
_cons 4.270 0.220 0.000 3.908 4.631
MO1
MO 0.675 0.051 0.000 0.590 0.759
_cons 7.467 0.427 0.000 6.765 8.170
MO2
MO 0.699 0.047 0.000 0.621 0.777
_cons 7.944 0.443 0.000 7.214 8.673
MO3
MO 0.711 0.042 0.000 0.642 0.781
_cons 9.602 0.518 0.000 8.750 10.455
Edu
EMB_Net 0.665 0.059 0.000 0.569 0.762
_cons 4.120 0.284 0.000 3.654 4.587
Training
EMB_Net 0.495 0.053 0.000 0.408 0.582
_cons 1.617 0.073 0.000 1.496 1.737
Organization
EMB_Net 0.546 0.055 0.000 0.455 0.637
_cons 0.908 0.079 0.000 0.779 1.038
Children in school
EMB_Net 0.418 0.053 0.000 0.330 0.505
_cons 0.768 0.065 0.000 0.661 0.875
Gender M
EMB_farm 0.209 0.077 0.006 0.083 0.335
_cons 1.345 0.113 0.000 1.158 1.531
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Table 5 (continued)

Variables Stand. Std. P>z [90 % Conf.
Coef. Err Interval]
Outlet type
EMB_farm 0.266 0.072 0.000 0.148 0.385
_cons 1.750 0.105 0.000 1.578 1.923
Farm area
EMB_farm —-0.307 0.038 0.000 —-0.370 —0.244
_cons 0.692 0.078 0.000 0.563 0.821
Age
EMB_farm 0.828 0.040 0.000 0.763 0.894
_cons 3.588 0.197 0.000 3.264 3.911
Experience
EMB_farm 0.877 0.038 0.000 0.814 0.940
_cons 1.017 0.060 0.000 0.919 1.115
Covariances
Cov (AT1, MO3) —0.440 0.076 0.000 —0.565 —-0.314
Cov (training, 0.505 0.063 0.000 0401  0.609
organization)
Cov (Children in school, ~0.360 0063 0000 —0.464 —0.257
Age)
Cov(Farm area, EMB_Net) 0.208 0.068 0.002 0.095 0.321

Tllustrative example of interpretation: the standardized coefficients of the impact
on SN equal 1.363 for the EMB_Net, and 0.917 for the EMB_farm.

environmental behaviours and intentions (Rezaei et al., 2019a,b,
Bagheri et al., 2021, Gao et al., 2017, Lalani et al., 2016), people’s at-
titudes should be taken into account when formulating policy solutions.

Another frequently considered extension of the TPB is moral obli-
gations, which can influence intentions both indirectly and directly.
They are particularly significant in morally-based domains, such as
conservation (Kaiser, 2006). In our study, we posited that MO affect AT
and thereby indirectly influence intentions. This hypothesis (H3) was
also confirmed. However, there are premises to say that the farmers
studied are guided by a so-called limited morality (Alesina and Giuliano,
2016), which is mainly concerned with the wellbeing of the family
rather than the whole of humanity. Regardless of the underlying moti-
vation, MO increases the intention to engage in pro-environmental
practices and to convert to organic farming.

Our findings align with those of Savari and Gharechaee (2020) and Li
et al. (2024a), who demonstrated that moral norms significantly influ-
ence farmers’ decisions regarding environmental behaviours. Incorpo-
rating this variable increases the explanatory power of the model. Moral
obligations were also examined in the study by Kasargodu Anebagilu
et al. (2021), which highlighted their strong impact on intentions for
pro-environmental behaviours, particularly among farmers, as evi-
denced by a substantial effect of behavioural morality on the intention to
implement vegetative filter strips.

In our study, we sought to examine the impact of farm-level
embeddedness on the heterogeneity of farmers’ approaches to envi-
ronmental issues. The hypothesis H2, assuming that farm-level
embeddedness (EMB_farm) affects indirectly behavioural intentions
(INT) through all other components of planned behaviour (i.e. AT, SN,
PBC, MO, EMB_Net), has also been confirmed. Our findings revealed that
older and more experienced male farmers managing smaller plots and
selling more often through direct sales channels exhibit greater confi-
dence in their skills (PBC), heightened awareness of their obligations to
future generations (MO), and a stronger recognition of the expectations
from various stakeholders (SN). Nonetheless, their attitudes towards
pro-environmental solutions are less favourable, and their engagement
in rural social networks is weaker. Comparable effects of farm-level
factors have been documented by (Ataei et al., 2021), who identified
gender differences in the implementation of pro-environmental solu-
tions in Iran, and by Damalas (2021), who reported a negative corre-
lation between farmers’ age and their intentions to reduce pesticide use,
alongside a positive correlation between education and such intentions.
Similarly, Yin and Shi (2019) demonstrated that women and individuals
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with higher levels of education generally exhibit more pro-
environmental attitudes. The impact of age on smallholders’ motiva-
tions to adopt pro-environmental practices, however, is not unequivocal
in the literature, as shown in studies by Lalani et al. (2016), who
demonstrated that older farmers have a more positive attitude towards
pro-ecological solutions.

Given that network embeddedness exerts the most substantial in-
fluence on the adoption of pro-environmental practices, older and more
experienced male farmers with smaller holdings are consequently less
inclined to implement such practices. It is essential however to distin-
guish experience from training and skills development. Our research
highlights a negative correlation between farm-level embeddedness and
network embeddedness, with participation in training emerging as a
critical variable. Consequently, since both of these domains impact PBC,
the direct effect of PBC on intentions, although statistically significant,
remains relatively weak. This finding supports however our hypothesis
H6: Perceived behavioural control (PBC) directly affects behavioural
intentions (INT). Our results, therefore, contradict studies where PBC
often has the strongest influence on intentions to implement pro-
environmental practices (F. Li et al., 2021) and demonstrate that PBC
is highly dependent on embeddedness, both at the farm level and within
relational networks. (Bai et al., 2024) also highlighted the key impor-
tance of PBC in explaining farmers’ behaviours, demonstrating that
regardless of the stage of farmer adoption of integrated rice-fish systems,
behavioural control over finance and technology was more likely to lead
to progression to more advanced stages.The direct effect of subjective
norms on farmers’ pro-environmental behaviours is the weakest
observed in our study but remains statistically significant, thereby
validating our hypothesis (H5). This suggests that farmers who perceive
that authorities, other farmers, professional associations, and consumers
expect them to implement pro-environmental practices are more in-
clined to transition to organic farming. However, the influence of SN on
farmers’ intentions to adopt pro-environmental practices is complex and
not uniform. In the study by Ataei et al. (2021), which applied the
classical TPB framework, this effect was the most pronounced.
Conversely, other studies have identified it as the weakest influence,
akin to our findings, or even as insignificant (Li et al., 2024a; Abadi
et al., 2020; Rodriguez-Barillas et al., 2024). Schwartz (1977) posited
that SN may be internalized as personal moral norms, a mechanism that
may also be at play in our study. The negligible impact of subjective
norms on the intention to adopt pro-environmental practices was also
reported by Shahangian et al. (2021) and Ataei et al. (2021). This in-
dicates that, for the farmers examined in these studies, external expec-
tations did not significantly influence their intentions.

6. Conclusions

Three principal conclusions and recommendations emerge from the
results presented above. First, network and farm-level embeddedness
are among the most significant factors influencing farmers’ intentions to
convert to organic farming. Network embeddedness indirectly affects
the intention to adopt organic practices by shaping perceived behav-
ioural control, moral obligations, and subjective norms. This finding
diminishes the perceived importance of direct subsidies in shaping the
agricultural model in Romania. Increasing organic production in
Romanian smallholder agriculture necessitates a focus on programs and
activities that enhance network embeddedness, such as workshops,
training sessions, rallies, and meetings that highlight the benefits of
organic farming.

As demonstrated, farmers who perceive that adopting pro-
environmental farming practices will enhance their quality of life and
provide economic benefits to their farms are more likely to adopt these
practices. Therefore, agricultural policies should prioritize supporting
the establishment and operation of organizations and associations that
foster networks between farmers already engaged in organic farming
and those considering this transition. In short, support in the form of
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network embeddedness is crucial for influencing farmers’ intentions to
convert to organic farming.

Second, a significant barrier to organic conversion is farm-level
embeddedness. Older and more experienced farmers, particularly male
farmers, are less likely to adopt organic practices. Our findings, consis-
tent with those of other researchers, highlight the critical role of
financial incentives in motivating this group of farmers to take action.
Consequently, subsidies for organic farming are essential for encour-
aging older farmers to transition to organic farming. Higher levels of
such subsidies are likely to accelerate the adoption of organic farming
among this group of farmers. Romanian farmers perceive the initial cost
of converting to organic farming as too high, which reduces their
motivation to switch to certified organic production. The subsidies for
this transition do not cover its costs, resulting in limited adoption of
certified organic farming in Romania. Moreover, the development of
programs aimed at supporting the transfer of farms to successors or
younger farmers, incorporating lectures on the advantages of organic
farming into compulsory training, and reducing conversion costs
through initiatives such as the establishment of shared machinery parks,
can further facilitate the transition to organic farming. Even though
there is still a negative attitude towards cooperatives in post-socialist
countries, this primarily applies to the older generation. Research
shows that younger farmers in these countries are more willing to act
collectively for a common goal (Nowak and Gorlach, 2015).Third, there
is a necessity to investigate the grassroots and regional factors that in-
fluence the conversion to organic agriculture. As evidenced, this process
is shaped by historical conditions, which differ notably between post-
socialist countries and others. These conditions impact both network
embeddedness and farm-level embeddedness. Policies formulated from
a top-down perspective, without consideration of local conditions, will
likely be ineffective in shaping the intentions of farms to convert to
organic farming. Therefore, local studies on a smaller scale are highly
necessary.
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