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Abstract: To promote environmental changes in agriculture, the use of sustainable agricultural
practices was considered to be crucial. Several factors have been identified that affect farmers in their
decision to implement sustainable agricultural practices effectively. Despite this, the rate of adoption
of sustainable agricultural practices remains below the planned level, and it is important to know
how to solve this issue. In this paper, we propose a model based on the theory of planned behavior
and the norm activation theory with the integration of network contact frequency as a mediator and
institutional trust as a moderator to fill “the intention-behavior” gap.

Keywords: sustainable agricultural practices; farmer’s decision; social network contact frequency;
institutional trust

1. Introduction

Agriculture is one of the most essential practices for the future of humanity, but it
has major environmental impacts [1], such as climate change, soil degradation, pollutants,
irrigation problems, waste, and deforestation [2]. According to Godfray et al. [3], the
world’s population is projected to hit around 9 billion by 2050, which means more food will
be required to feed the fast-growing population. Therefore, the FAO (Food and Agriculture
Organization) stresses the need for farmers to respond to the task and grow more food to
meet the increasing demand towards sustainability. One of the biggest problems of nations
now is to establish sustainable agriculture. There is a variety of definitions of sustainable
agriculture according to the issues motivating concern [4]. It can be view as an ideology
with MacRae (1990) [5] who defined it as “a philosophy and system of farming. It has its
roots in a set of values that reflect a state of empowerment, of Awareness of ecological
and social realities, and of one’s ability to take effective action.” Francis et al., (1987) [6], on
the other hand have defined sustainable agriculture as a set of strategies: “a management
strategy which helps the producers to choose hybrids and varieties, a soil fertility package,
a pest management approach, a tillage system, and a crop rotation to reduce costs of
purchased inputs, minimize the impact of the system on the immediate and the off-farm
environment, and provide a sustained level of production and profit from farming”. As an
ability to fulfill a set of goals we have the definition of Harwood (1990) [7] where sustainable
agriculture is an “agriculture that can evolve indefinitely toward greater human utility,
greater efficiency of resource use, and a balance with the environment that is favorable both
to humans and to most other species”. Among all this range of definitions, the main point
is that sustainable agriculture put emphasis on the environmental, social, and economic
issues in agriculture for the needs of present and future generations [8].
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According to the FAO (Food Agricultural Organization), “the goal of sustainable
agriculture is to meet society’s food and textile needs in the present without compromising
the ability of future generations to meet their own needs” [9]. It is in this attempt that
sustainable agricultural practices (SAPs) have been developed [10]. Those practices mainly
involve ensuring efficient and proper usage of non-renewable resources in a way that
makes it possible to be able to maintain the economic viability of activities on a farm as
well as develop a generally acceptable standard of life and protect the environment. In the
agricultural system, farmers are among the most essential groups when it comes to natural
resources management, and they have a critical role to play in the conservation of the
ecosystem. Indeed, unsustainable human behavior is responsible for global environmen-
tal threats. Therefore, the promotion of sustainable agricultural practices at the farmers’
level is necessary to ensure agricultural sustainability [2]. The process of implementing
sustainable agricultural practices is often complicated [11]. The literature on the factors
affecting farmers’ behavior is pervasive, and an extensive wide range of internal and
external factors have been established which have an effect on the adoption of various
forms of SAPs. Researchers often hypothesize farmers’ socio-economic characteristics to
impact the adoption of SAPs. Age, education, farm experience, income, land ownership,
and gender had a significant influence on the adoption of SAPs [12–16]. Apart from socio-
economic factors, psychological factors have also been explored and classified by Dessart
et al. (2019) [17] into three groups according to their distance from decision making. Exoge-
nous factors like social capital [18], extension services and group discussion [19], training
(NGO/institution) [20], public-private involvement [21], and sponsorship/fund [22] also
have an impact on farmers sustainable agriculture practice adoption. Despite this, the
adoption rate of SAPs remains below expected levels [16] and there is a need to understand
why. To do so, the purpose of the current research is to review and integrate primary
constructs from the theory of planned behavior, norm activation theory, and adding net-
work contact frequency, and institutional trust in one coherent robust model to fill this gap
between intention and behavior. The model combines and extends the existing literature to
advance the body of knowledge concerning SAP adoption. Thus, we present the theories
and different constructs involved in the SAPs adoption process which forms the proposed
conceptual framework.

The remaining sections are as follows: Section 2 discusses theoretical background,
followed by Section 3, conceptual framework and propositions, then finally Section 4 with
the conclusion.

2. Theoretical Background

A theory is a collection of interrelated definitions, concepts, and propositions that
predicts or explains events or circumstances by specifying correlation between the vari-
ables [23]. Many different kinds of theories and models, like the theory of reasoned action,
the value-belief-norms theory, the behavioral change model, or the diffusion of innovation
model, have been used by researchers to explain behaviors like the adoption of sustain-
able agricultural practices [24]. Among those theories, the theory of planned behavior
(TPB) and the norms activation theory (NAT) will be the theoretical base for this model.
Moreover, Jackson (2005) in his review on behavioral change, stated that the TPB remains
an adjusted expectancy-value model [25], and NAT is considered to be one of the most
potent theories when it comes to the environment [26]. We believe those two theories are
highly appropriate for the context of sustainable agricultural practices, as the adoption of
sustainable agriculture practice is a social behavior learned within the organization through
the erudition of such behaviors on the part of other farmers or institutions. Moreover,
integrated models of behavior that incorporate both social-psychological and contextual
variables have been found to have a higher prediction power [25]. Si et al. (2019) [27]
also recommended that future environmental research using the TPB should incorporate
supplementary theories, construct from diverse disciplines, and consider more relevant
external factors to present better predictions and implications. We propose to integrate
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two external factors, network contact frequency and institutional trust as mediators and
moderators in the SAP adoption intention–behavior relation into our model.

2.1. The Theory of Planned Behavior

The theory of planned behavior (TBP) was first introduced by Fishbein and
Ajzen (1975) [28] as the theory of reasoned action to predict an individual’s intention to
engage in a practice at a specific time or place [28] and was updated by Ajzen in 1991 [29].
The TPB aims to predict and explain human behavior through a range of personal and
social factors. According to this theoretical model, the main factor in predicting an individ-
ual’s behavior is their intention. The intention includes the motivational element needed to
generate the behavior and indicates how willing an individual is to make efforts to produce
it. This central factor would arise from three sets of determinants: attitudes, subjective
norms, and perception of control as shown in Figure 1.
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First, attitudes represent a person’s positive or negative assessment of behavior. These
attitudes are formed from the individual’s beliefs about the behavior. This behavior is
associated with a set of attributes, such as its characteristics and consequences which are
evaluated positively or negatively. As a result of this assessment, the individual links the
behavior and its implications or its cost of adoption. Attitudes arise from this link, and
its influence is in proportion to the subjective likelihood that behavior will have specific
consequences [29]. Therefore, attitudes are the result of the individual’s beliefs and values
regarding a particular behavior. Secondly, the subjective norm represents the perceived
social pressure of the individual, whether in society in general or in their surroundings, to
behave in a certain way [29]. This standard is based on the normative beliefs of the individ-
ual, that is, the behavior that he believes to be most accep given their social environment.
The strength of normative beliefs, coupled with the individual’s motivation or willingness
to do so, will determine the importance of the global subjective standard in predicting
his or her intention towards the behavior. Finally, perceived behavioral control refers to a
person’s assessment of the difficulty or ease with which they will be able to engage in a
behavior [29]. Precisely, perceived behavioral control reflects the beliefs about the presence
of internal or external factors of the individual, that facilitate or hinder the adoption of
behavior [30]. Internal factors include perceived capacity and willpower, while external
factors include task-specific requests and the actions of others [31].

2.2. The Norm Activation Theory

The norm activation theory (NAT) [32], illustrated by Figure 2, states that behavior
is influenced by the personal norm, which itself is determined by the awareness of the
problem and its consequences, as well as the attribution of responsibility. According to
Schwartz [32], the realization of such behavior depends intimately on the activation of
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the personal standard or moral standard. It corresponds to the sense of moral obligation
to act, from an ethical point of view. Thus, there is no external pressure that pushes the
individual to adopt the target behavior. Still, it is for the sake of consistency, internal
coherence between actions and values, or convictions. The NAT has been successfully
used to predict a variety of prosocial intentions and behaviors, such as donating bone
marrow or donating blood [33]. A prosocial behavior is considered a behavior that benefits
other individuals or even the society as a whole [34]. Sustainable agricultural practice can
also be classified as a prosocial behavior because it implies the whole community may
benefit from its adoption when protecting the environment for future generations [35,36].
Furthermore, during the past years, there have been many studies that support NAT in the
environmental context, such as recycling [37], energy conservation [38], willingness to pay
for environmental protection [39], and general pro-environmental behavior [40].
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2.3. Network Contact Frequency

Human communities incorporate a collection of networks, inside which individuals
are related to institutions or individuals through relational ties. Knowledge flows and is
shared through these relational ties. Social networks have an impact on the propagation of
innovation through social learning, mutual appraisal, social impact, and collective action
processes [41]. In social network theory, the decision-making mechanism of the actors is
believed to be affected by four key elements that are: their role within one or a subset of
the social networks in which they are participants, the frequency and form of links that
connect them to other actors within such networks, the role and degree of control of other
actors, and the forms of contact between actors within the network [42]. Farmers receive
technological knowledge through their social network, address the expected return of tech-
nology, and make adoption choices. [43]. Indeed, one of the functions of a social network
is to provide information, and studies of social networks propose that the likelihood of
information transmission might depend on the strength of the tie [44]. Contact frequency
is presented by Granovetter (1973) [45] as one of the three factors that define tie strength.
Previous studies [46–48] of agricultural technology promotion and adoption mostly focuses
on farmers’ network structure and paid less attention to the interaction effect of social
network [43]. Following Joffre et al. (2020) [49], who states that “frequency of interaction
with relevant network partners is one of the factors influencing adoption of technologies
and practices”, we proposed to use frequency of interaction with different SAP actors of
farmers’ network as a mediator between a farmer’s intention and behavior in an integrated
model of the theory of planned behavior and norms activation theory.
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2.4. Institutional Trust

Trust is a construct with multiple dimensions and has been studied in diverse disci-
plines. It is an essential factor that affects social interactions and exchanges [50]. It can
be defined as a favorable expectation of future actions of others [51] or as a psychological
state encompassing the intention to accept vulnerability to the actions of another party
based on the anticipation that the other will behave in a particular way that is desirable
to the person [52]. In the case of institutions, trust is an attitude toward a specific institu-
tion characterized by positive expectations that the institution will appropriately fulfill
its functions [53]. Concerning sustainable behavior, institutional trust is associated with
a greater willingness to make economic sacrifices for the environment [54]. Moreover,
when individual trust institution, they are more likely to comply voluntarily with their
directives [55].

3. Conceptual Framework and Propositions

This section is presented in two main subsections. The first subsection presents the
proposed conceptual framework, and the second part defines the different constructs of
this framework and the proposition development process based on the theories.

3.1. Conceptual Framework

A conceptual model is a structure that the researcher believes will help describe a
phenomenon’s natural development to be investigated [56]. It is the researcher’s way of
exploring the problem [57] or situation that needs solution. It is related to the concepts,
empirical studies, and essential theories used in promoting and systemizing the knowledge
adopted by the researcher [58].

Figure 3 below illustrates the proposed framework of SAPs adoption, which is based
on the TPB and NAT. Updates were made to the TPB to enhance its explanatory capacity in
different contexts [59]. For example, Sumaedi Sik et al. (2016) have integrated the TPB with
the value theory and signaling theory to explain public transport passengers’ intention to
reuse [60]. Jacobs et al. (2011) used an integrated model of TPB and self-determination
theory to explain exercise and dietary behaviors in a randomized controlled trial [61]. Con-
cerning the environmental context, an integrated model of TPB and the NAT has been used
by Liu et al. (2017) to predict individuals’ intention to reduce car use [62], to predict waste
sorting behavior by Setiawan et al. (2020) [63], or by Rezaei et al. (2019) to study drivers
of farmers’ intention to use integrated pest management [64]. In this study, we propose a
research model integrating the TPB and the NAT where we have farmers’ intention as a
direct predictor of SAP’s adoption. Then, following Bamberg and Möser (2007) [65], we
have attitude, personal norms, and perceived behavioral control that directly influence
SAP’s adoption intention. In fact, adding personal moral norm as an additional construct
to the TPB significantly increased the original model’s explanatory power [66]. As far
as they are concerned, attitude and personal norms are predicted by awareness of conse-
quences [62] and subjective norm [65]. Finally, we introduce networking contact frequency
as a mediator and institutional trust as a moderator in the relation between intention
and the SAP’s adoption because a better understanding of causal interactions is provided
by both mediating and moderating relationships [67]. The next section will explain the
propositions from the conceptual framework below.

3.2. Propositions Development

This section of the study discusses the various propositions resulting from the concep-
tual framework below.
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3.2.1. The Effect of Subjective Norm on Attitude toward SAPs and Personal
Ecological Norm

The concept of subjective norm alternatively called social norm is one of the critical
variables in the theory of planned behavior (TPB) [29]. It has been recognized as a core
element of motivation and action and as a vital mechanism for behavioral influence and
improvement, even though the concept of subjective norm is still relatively underused
within the environmental area [68]. It is defined as the perceived expectations of other
people [69]. In existing studies in environmental behavior like Park and Ha (2014) [37]
for consumer recycling behavior and Zhang et al. (2017) [70] for citizen environmental
complaint, subjective norm has been found to affect attitude toward behavior directly. The
contribution of subjective norm to personal norms indicated that people used subjective
norm as information to determine whether a behavior was morally right or wrong [71].
Accordingly, this study posits that subjective norm is a direct predictor of attitude toward
SAPs and personal ecological norm.

Proposition 1 (P1): Subjective norm is positively related to attitude toward SAPs.

Proposition 2 (P2): Subjective norm is positively related to personal ecological norm.

3.2.2. The Effect of Awareness of Consequences on Attitude toward SAPs and Personal
Ecological Norm

Awareness of consequences is a construct that comes from the norm activation the-
ory. This theory suggests that awareness of consequences is a key factor to activate a
person’s personal obligation to perform a behavior [37]. This means that the higher the
people’s awareness of the positive impact of the adoption of sustainable agricultural
practices, the more they will be able to feel social pressure to adopt it and to form fa-
vorable judgments about it. Liu et al. (2017) [62] and Han (2014) [72] have proven that
awareness of consequences is positively correlated to personal norms and attitude to-
ward pro-environmental intention like reduction of car use or environmentally responsible
convention attendance [71]. Based on their finding, we made the following propositions:

Proposition 3 (P3): Awareness of consequences is positively related to attitude toward SAPs.

Proposition 4 (P4): Awareness of consequences is positively related to personal ecological norm.
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3.2.3. The effect of Personal Ecological Norm on Intention to Adopt SAPs

Personal norm is defined as self-expectations that are based on internalized values [40].
It reflects commitment with internalized values and is experienced as feelings of personal
obligation to engage in a particular behavior [32]. Previous studies have shown that
personal norms are positively related to pro-environmental behavior [69,73]. For example,
Nordlund and Garvill (2013) [74] and Lui et al. (2017) [62] have demonstrated that people
who feel a moral obligation to protect the environment are also more likely to intend
to reduce personal car use. This is also true with Bamberg et al. (2007) [75] concerning
the intention to use public transportation or with Thøgersen and Ölander (2006) [76]
when it comes to purchase organic food products. Moreover, Zhang et al. (2017) [70] and
Thøgersen (2006) [69] also confirmed the indirect effect of subjective norm and awareness
of consequences on the behavioral intention by way of personal norms. We therefore make
these propositions:

Proposition 5 (P5): Personal ecological norm is positively related to intention to adopt SAPs.

Proposition 6-a (P6-a): Personal ecological norm mediates the relationship between subjective
norm and intention to adopts SAPs.

Proposition 6-b (P6-b): Personal ecological norm mediates and the relationship between awareness
of consequences and intention to adopt SAPs.

3.2.4. The Effect of Attitude toward SAPs on Intention to Adopt SAPs

According to the theory of planned behavior, attitudes are the judgments that peo-
ple make about the behavior they like or dislike. The more positive a person’s atti-
tude towards a behavior, the greater the behavioral intention a person will have [29].
Asadi et al. (2015) [77] used an integrated model of the TPB to investigate the decision to
adopt green information technology (IT). The results of their study show that there is a
direct and positive relationship between attitude towards green IT and behavioral intention
to use green IT. Mastrangelo et al. (2013) [78] found that attitude had an important role as
a driver of intention regarding forest conservation. Furthermore, Zhang et al. (2017) [70]
stated that attitude significantly mediated the effect between awareness of consequences
and intention and the relationship between subjective norm and behavioral intention of
environmental complaint. Therefore, the following hypothesis is put forward:

Proposition 7 (P7): Attitude toward SAPs is positively related to intention to adopt SAPs.

Proposition 8-a (P8-a): Attitude toward SAPs mediates the relationship between subjective norm
and intention to adopts SAPs.

Proposition 8-b (P8-b): Attitude toward SAPs mediates the relationship between Awareness of
consequences and intention to adopt SAPs.

3.2.5. The Effect of Perceived Behavioral Control on Intention to Adopt SAPs

Perceived behavioral control (PBC) is defined as the perception of the difficulty of
enacting a behavior [79]. With attitude and perceived norms, PBC is the third immediate
predictor of behavioral intention in the TBP. It was found to have a significant influence on
pro-environmental behavior intention like purchasing organic food [66], citizens’ environ-
mental complaints [70], adoption of green information technology [77], or car transport
reduction [62]. Hence, it is proposed that:

Proposition 9 (P9): Perceived behavioral control is positively related to intention to adopts SAPs.
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3.2.6. The Effect of Intention to Adopt SAPs on SAPs Adoption

Intention to adopt a particular behavior is a key element in the theory of planned
behavior, and the greater the intention to engage in a behavior, the greater the likelihood
to behave appropriately [80]. It is the willingness and determination put up by the peo-
ple that form behavior. Behavioral intention refers to a person’s subjective probability
that he will perform some behavior [28]. The TPB says that behavior is mainly driven
by the intention to perform, so the main predictor of a behavior is the intention. This
relationship has been proven by many researchers [81]. Dalvi Esfahani et al. (2015) [82]
results showed that intention to adopt green IS gained the first rank among the other
factors regarding the importance of its influence on adoption behavior. This is also true
with Zhang et al. (2020) [83] concerning Chinese resident waste classification. Bamberg
and Möser (2007) [65] confirmed that pro-environmental behavioral intention mediates the
impact of attitude, PBC, and moral norm on pro-environmental behavior. Following their
results, we made the propositions below:

Proposition 10 (P10): Intention to adopt SAPs is positively related to adoption of SAPs.

Proposition 11-a (P11-a): Intention to adopt SAPs mediates the relationship between attitude
toward SAP and adoption of SAPs.

Proposition 11-b (P11-b): Intention to adopt SAPs mediates the relationship between personal
ecological norm and adoption of SAPs.

Proposition 11-c (P11-c): Intention to adopt SAPs mediates the relationship between Perceived
behavioral control and adoption of SAPs.

3.2.7. The Mediation Effect of Network Contact Frequency in the Relationship between
Intention to Adopt SAPs and the Adoption of SAPs

Interaction with various types of actors may be necessary for the accumulation of
relevant information and expertise in order to realize different types of behavior, such
as SAPs [84]. Knowledge institutes, like cooperative, private and public institutes, gov-
ernment agencies, and NGOs may be important because they aim at improving farmers’
knowledge. Frequency of contact is considered an important relational trait, which allows
the transfer of complex knowledge and information involved in innovation [85]. Since
interaction leads to knowledge acquisition, as individuals interact more, they share more
knowledge [86]. Joffre et al. (2020) [49], in their study about the adoption of aquaculture
technology and practices, showed that interactions with extension services and input re-
tailers positively predicted adoption of water quality practices, disease control practices,
and feed input practices. Moreover, interaction frequency with extension service has been
identified as a mediator that can explain the relationship between clustering and adoption
of water quality management practices. Following them, we proposed that:

Proposition 12 (P12): Intention to adopt SAPs is positively related to networking contact frequency.

Proposition 13 (P13): Networking contact frequency is positively related to adoption of SAPs.

Proposition 14 (P14): Networking contact frequency mediates the relation between intention to
adopt SAPs and the adoption of SAPs.

3.2.8. The Moderating Effect of Institutional Trust in the Relationship between Intention to
Adopt SAPs and the Adoption of SAPs

Institutional trust can be described as the needed conditions in place to enable one to
anticipate a successful outcome in an endeavor or aspect of one’s life [87]. It describes trust
towards public institutions, both non-profit and government agencies, and affects farmers’
decisions to join or exit agricultural cooperatives and their willingness to participate in
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other forms of collective action, including those designed to provide positive environmental
and economic outcomes [88]. According to Rehman et al. (2019) [89], trust significantly
moderates the relationship between consumer purchase intention and internet shopping
behavior. In addition, individuals with a higher level of institutional trust are more likely
to behave more responsibly with the environment than their counterparts [90]. This led us
to make the following proposition:

Proposition 15 (P15): Institutional trust moderates the relationship between intention to adopt
SAPs and adoption of SAPs.

4. Conclusions

Increasing the adoption rate of SAP will lead to the reduction of the negative envi-
ronmental impact of agriculture, and that is the ultimate goal of research in sustainable
agriculture. An insight of the theory-based approach is necessary to deeply understand the
underlying factors that will lead farmers to adopt SAPs. In this paper, we made several
propositions based on an integrated model of the TPB and NAT with the mediating role
of social network frequency and the moderating role of institutional trust in the intention-
behavior relation, to get a better understanding of farmers’ SAP adoption. While certain
people will intend to change their behavior, they may not be taking any concrete action to
do so, and this disparity is referred to as “intention–behavior gap”. This research addressed
constructs that can help decision-makers bridge the gap between farmers’ intention-action
and translate their intentions into sustainable behavior. We have proposed that people with
a high level of “awareness of consequences” and “subjective norm” will also have a high
level of “personal ecological norms” and a good “attitude toward SAP”. Whereas high level
“personal ecological norms” together with a good “attitude toward SAP” and “perceived
behavioral control” will lead to an “intention to adopt SAP”. Then, this intention can push
them to directly take action or to do it via more interaction with their network members
and begin to use practices that are sustainable for the environment. The last proposition
states that the higher the farmer’s institutional trust, the better the association between their
intention and their adoption of SAP. A hypothesis will come from the different propositions
and then be empirically tested in future research.
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