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Abstract. The 2014-2020 Common Agricultural Policy (CAP) reform defines new 
rules for farmers including maintenance of the ecological focus area (EFA). Sustain-
ability is also a requirement to meet consumer expectations and a competitive advan-
tage for firms. This paper aims to evaluate the farmers’ intention to implement sus-
tainable practices related to the EFA measure and to the private sustainability schemes 
proposed by the food industry. The Theory of Planned Behaviour (TPB) was applied 
on a sample of durum wheat producers to analyse intentions 1) to maintain 7% of the 
arable land as an EFA, and 2) to implement the private sustainability scheme. Struc-
tural equation modelling was applied to test for the relative importance of intention 
determinants. The farmers’ attitude and past behaviour positively affect intentions to 
implement the EFA, while perceived behavioural control and attitudes predict inten-
tions to adopt the private sustainability scheme. These results suggest possible inter-
ventions that public authorities and supply chain leaders might implement to stimu-
late farmers’ sustainable behaviours. 
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1. Introduction

The design of alternative, sustainable agricultural systems and technologies is largely 
debated in the literature and rapidly evolving. The environmental objectives have become 
increasingly integrated into the EU’s Common Agricultural Policy (CAP), and the new 
2014-2020 reform reinforces eco-friendly agricultural practices by introducing new com-
mitments for beneficiaries. The CAP green direct payment (greening), accounting for 30% 
of the national direct payment envelope, rewards farmers for respecting three actions: 
crop diversification, maintenance of permanent grassland and the ecological focus area 

* Corresponding author: michele.donati@unipr.it.

mailto:michele.donati@unipr.it


126 D. Menozzi, M. Fioravanzi, M. Donati

(EFA). As defined by the Regulation (EU) n. 1307/2013, the greening is a new mandatory 
component of the CAP which compensates for the possible profit losses incurred by farm-
ers for provisioning environmental public goods and services to the wider public, such as 
landscapes, farmland biodiversity, etc. (European Commission, 2013)1. Crop diversifica-
tion aims to avoid the monoculture practice and establishes that farms with more than 10 
ha of arable land will need to cultivate a least two crops, while on farms with more than 
30 ha farmers will need to cultivate at least three crops. The ratio between the permanent 
grassland and the total agricultural area (at national, regional, sub-regional or farm level) 
must not fall by more than 5% of a reference ratio to be established in 2015. The EFA 
action forces farms with more than 15 hectares of arable land to maintain at least 5% of 
the arable land (likely 7% after 2017) to an area with particular environmental character-
istics, such as strip and buffer areas, environmental set-aside and nitrogenous fixing crops. 
Because of its high compliance costs, the new CAP mechanism will likely affect farmers’ 
decisions (input allocation) and the economic results of farms (Schulz et al., 2014; Solazzo 
et al., 2014). 

Besides the CAP, sustainability is becoming an important requirement to meet con-
sumer expectations and, thus, a competitive advantage for firms that can guarantee the 
monitoring of the processes’ environmental performances. In several cases the coopera-
tion between farmers and food industries to meet retailer and consumer needs has pro-
duced effective private (voluntary) sustainability schemes able to achieve a more sustain-
able supply chain and to create value for the stakeholders (Hamprecht et al., 2005; Mura-
dian and Pelupessy, 2005). Examples are the processed tomato district in Northern Italy 
and the Sustainable Agricultural Initiative (SAI, 2013). In this context, farmers’ acceptance 
to participate in these schemes needs to be considered. Although private sustainability 
schemes may contribute to improve the farm profitability, some barriers can prevent the 
participation of farmers. There are significant transaction costs in implementing sustain-
ability schemes (Falconer, 2000), such as those necessary to get additional information 
on procedures and profitability of similar experiences; in this context, internal or exter-
nal barriers may exist, like farmers’ risk aversion, market and policy uncertainty, cultural 
resistance, high farm fixed investments, and lack of long-run entrepreneurial vision. All 
these factors drive farmers’ behaviour and potentially reduce their willingness to adopt 
eco-friendly agricultural practices. 

While the effect of CAP payments on farmers’ behaviours has been widely studied 
in the economic literature, the agri-environmental measures have been less investigated. 
In particular, the second pillar agri-environmental actions have been evaluated to under-
stand the responsiveness of farmers and their effectiveness at the territorial level (Prim-
dahl et al., 2010; Godard et al., 2008; Buysse et al., 2007). Attempts to predict the impact 
of agri-environmental measures and related payments on farmers behaviour and decisions 
have been developed mainly applying mathematical programming techniques (Arfini and 
Donati, 2013; Louhichi et al., 2010; Janssen et al., 2010; Galko and Jayet, 2011; Buysse et 
al., 2007; Röhm and Dabbert, 2003) and other econometric models, such as stochastic 
production frontier (Reinhard et al., 1999), random parameter logit (Espinosa-Godet et 

1 According to the Regulation (EU) n. 1306/2013, failure to respect the greening component should lead to pen-
alties up to the 125% of the greening payment.
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al., 2010), nonparametric regression (Kleinhanß et al., 2007), and dual approach in pro-
duction theory (Bonnieux et al., 1998). 

Despite the extensive use of quantitative methodologies to study the adoption of 
agri-environmental measures, behavioural approaches such as attitude-based methods, 
have also been used to predict the farm response to new environmental policy design. In 
particular, the Theory of Planned Behaviour (TPB) (Ajzen, 1991), which focuses on the 
assessment of behavioural intentions determinants, has been widely applied to understand 
and predict the likely behaviour of farmers regarding environmental protection actions. 
The TPB suggests that the likelihood of a particular behaviour can be predicted by the 
individual’s intention to perform that behaviour, capturing the motivational factors that 
influence behaviour. According to the TPB, behaviour is guided by the favourable or unfa-
vourable evaluation of the behaviour (attitude towards the behaviour), perceived social 
pressure (subjective norms, SN) and perceived ability to perform the behaviour (perceived 
behavioural control, PBC). In general, the more favourable the attitude and subjective 
norm, and the greater the perceived control, the stronger the intention to perform a given 
behaviour should be (Ajzen, 1991). Although widely applied in the analysis of consumer’s 
behaviour (see, e.g., Menozzi and Mora, 2012; Menozzi et al., 2015), the TPB has been 
successfully used to predict entrepreneurial behaviour, such as starting a business (Kau-
tonen et al., 2013), or to test the determinants of farmers’ strategic behaviour (Bergevoet 
et al., 2004), providing more predictive power than personality traits or demographic 
characteristics. There have been a large number of TPB studies addressing environmen-
tal and sustainability-related behaviours in agriculture, such as farmers’ conservation-
related behaviour (Beedell and Rehman, 2000; Yazdanpanah et al., 2014), improved grass-
land management (Martínez-García et al., 2013), climate information use (Sharifzadeh et 
al., 2012), adoption of soil erosion control practices (Wauters et al., 2010), adoption of 
environmentally-oriented behaviour (Power et al., 2013), participation in sustainability 
programs (Corbett, 2002), and in other sustainable agricultural practices (e.g., Fielding et 
al., 2008). All of these TPB applications attempted to identify the driving factors that lead 
producers to adopt a given decision. The results are important for policy makers and food 
chain actors who consider the cause-effect linkage between policies and producer behav-
iour to develop the most appropriate strategy and intervention to stimulate farmers’ sus-
tainable behaviour (Beedell and Rehman, 2000). 

This paper adds to this stream of literature by evaluating the farmers’ intention to 
adopt sustainable agricultural practices. In particular, we have studied the intention 1) to 
maintain at least 7% of the arable land as EFAs and 2) to implement at farm level a private 
sustainability scheme as proposed by the food industry. In relation to the 2014-2020 CAP 
reform, we decided to concentrate the study only on the EFA actions because of its high 
estimated compliance cost (Solazzo et al., 2014). The analysis focused on durum wheat 
producers in Italy. This Mediterranean production represents the raw material for one of 
the most important Italian food chain: the pasta’s food chain. In 2013, the pasta indus-
try showed an annual turnover of 4.5 billion € equal to 3.5% of the Italian food industry 
turnover. Almost the entire quantity of semolina used in Italy, obtained from 1.2 billion 
hectares cultivated with durum wheat, is addressed to the pasta industry (ISMEA, 2014). 
Moreover, this sector has shown to be particularly sensitive to CAP changes (Cisilino et 
al., 2012), and its intensive production in some parts of Italy constitutes an environmental 
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issue to consider. Understanding the farmers’ perception towards greening CAP practices 
and private approaches to sustainability can contribute to improve the cooperation among 
the food chain operators and a better integration of the public and private sustainable 
measures.

The following section describes the theoretical framework and its application to 
durum wheat farmers defining the hypotheses to be tested. Based on this theory a work-
ing model was developed to evaluate the farmers’ intention to adopt sustainable agricul-
tural practices. The data collection and analytical procedures to test the hypothesis are 
outlined in the next section and the empirical results are presented. Discussion and con-
clusions make up the final section of the paper.

2. The theoretical framework

The econometric models generally applied to study farmers’ adoption of eco-friendly 
agricultural practices employ a range of determinants such as farm and farmer charac-
teristics, institutional setting, individual perceptions related to the economic environment, 
etc. Hansson et al. (2012) noticed that psycho-social models have recently been used in 
the field of behavioural economics and have been shown to explain economic behaviour 
and to increase the relevance of economic models. This paper extends this research by 
introducing psychosocial constructs to explain farmers’ intention to adopt environmental 
sound practices (i.e. maintenance of at least 7% of the arable land as EFAs and implemen-
tation of a private sustainability scheme) by applying Ajzen’s (1991) Theory of Planned 
Behaviour (TPB). Originating from social psychology, the TPB considers the individual’s 
intention to perform a given behaviour a central factor in performing the behaviour. 
Intentions are assumed to capture the motivational factors that influence a behaviour, and 
depend on beliefs that link the given behaviour to certain outcomes (attitudes) and on 
the perceived social pressure to perform the behaviour (subjective norms). Intentions are 
expected to influence behavioural performance to the extent that the person has actual 
control over the behaviour (PBC). In the agri-environmental context, the TPB thus con-
tributes to our understanding of the emergence of farmers’ behaviour and determinants 
prior to any observable action, which has notable implications for agricultural policy 
and food industry strategy (Kautonen et al., 2013), for example if the objective is to pro-
mote sustainable management of natural resources by fostering a culture of sustainabil-
ity among farmers (Matthews, 2013). Indeed, from a methodological perspective, TPB is 
an appropriate theoretical framework providing a parsimonious model for understanding 
farmers’ beliefs and motivations, and how information can influence behaviour (Field-
ing et al., 2008). Attempts to promote sustainable agricultural systems, e.g., by private 
sustainability schemes, will require an understanding of how behavioural change can 
be influenced. In this context, questions regarding farmers’ environmental sustainability 
behaviours are increasingly tackled by using the TPB for its ability in addressing complex 
behaviours depicting the mechanisms that lead people to be supportive of such ecological 
practices (Yazdanpanah et al., 2014). The role of individual attitudes, social pressure and 
control over the behaviour can be evaluated and assessed to understand what encourages 
farmers to accept or reject agri-environmental practices as part of their farm management 
activities. 
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Prior applications of the TPB to the agri-environmental context suggest that attitude, 
subjective norms and PBC explain from 23% to 72% of the variance in intention (Corbett, 
2002; Sharifzadeh et al., 2012; Fielding et al., 2008; Wauters et al., 2010; Yazdanpanah et 
al., 2014). The farmers’ intention to adopt environmental sound practices was found to 
be positively affected by their personal attitudes towards the behaviour (e.g., Fielding et 
al., 2008; Wauters et al., 2010). Secondly, it has been argued that farmers’ behaviour is not 
fully under volitional control (Sharifzadeh et al., 2012), whilst is strongly influenced by 
external stakeholders such as producers’ organizations, food industries, public authorities, 
etc. Thus, PBC and subjective norms become valuable theoretical constructs. Therefore, in 
this study we suggest that: 

H1a: A favourable attitude would significantly predict farmers’ intention to adopt sus-
tainable agricultural practices. 

H1b: Subjective norms would significantly predict farmers’ intention to adopt sustain-
able agricultural practices.

H1c: PBC would significantly predict farmers’ intention to adopt sustainable agricul-
tural practices. 

Although the success of the TPB in predicting behaviour has been proved (Armitage 
and Conner, 2001), it has been argued that for some behaviour and contexts the inclusion 
of other variables may increase the model’s predictive power (Menozzi et al., 2015). It is 
reasonable to assume that the farmers with greater environmental awareness and who feel 
moral responsibilities toward environmental behaviours could be expected to have more 
positive attitudes towards the adoption of sustainable agricultural practices (Beedell and 
Rehman, 2000; Corbett, 2002; Fielding et al., 2008). Therefore, a measure of moral obli-
gation, defined as an individual’s perception of the moral correctness or incorrectness of 
performing a behaviour (Ajzen, 1991), has been added to the model suggesting the fol-
lowing hypothesis: 

H2: Moral obligations have a positive and significant effect on farmers’ attitudes 
towards sustainable agricultural practices. 

Several studies have also suggested that past behaviour may be an important predictor 
of future behaviour (Armitage and Conner, 2001). Fielding et al. (2008) argued that past 
efforts in ecological management practices, comprising a set of behaviours that require 
substantial outlay of time and capital, are likely to have a substantial impact on future 
intentions. Consistent with their argument and findings, a variable measuring past behav-
iour was also included in the model relative to EFAs and expected to be a positive predic-
tor of intentions. Thus, we propose the following:

H3: Farmers that have already an ecological area on their agricultural holdings would 
intend to maintain the EFAs also in the future. 

Consistent with similar studies (see, e.g., Kautonen et al., 2013), the model specifi-
cation includes also other variables related to the structure of agricultural holdings (e.g., 
farmer age, % of rented agricultural land, % of durum wheat acreage, etc.), in order to 
monitor their effect on behavioural intentions. 

Therefore the contributions of this paper are twofold. First, it provides an understand-
ing of the determinants of durum wheat farmers’ adoption of sustainable agricultural 
practices (EFAs and private sustainability schemes), in the context of the forthcoming 
2014-2020 CAP reform and the possible initiatives proposed by the food industry. Sec-
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ondly, the relationships between TPB predictors and intention to adopt environmental 
sound practices will be addressed, justified, and empirically tested using structural equa-
tion modelling (SEM) technique.

3. Data and methodology

A survey on a sample of durum wheat producers in Italy, involved in the pasta’s sup-
ply chain, allowed to analyse two behaviours related to sustainable agricultural practices: 
1) the maintenance of at least 7% of the arable land as EFAs, and 2) the implementation 
at farm level of a private sustainability scheme including the adoption of eco-friendly 
farming practices. For this latter behaviour, the questionnaire suggested as an example 
few possible actions that farmers could have implemented within the private sustainabil-
ity scheme, such as pesticides and chemical fertilizers reduction, renewable energy provi-
sion, integrated agriculture, etc. The questionnaire specified that the farmers would have 
to agree with other stakeholders (i.e. the food industry) their commitments to the eco-
friendly farming practices included in the scheme. The specific mechanisms of the private 
sustainability scheme and related economic incentives were not investigated. The aim was 
to assess the intention to adopt at farm level the new environmental strategies developed 
within the pasta supply chain, once they become available. Since at the time of the sur-
vey neither the 2014-2020 CAP reform nor the private sustainability schemes were imple-
mented by the Italian durum wheat producers, the study focused on intention to behave 
as a proxy for actual behaviour (Lobb et al., 2007). However, explorative research includ-
ing extensive literature searches and a focus group was conducted prior to questionnaire 
design in an attempt to minimise the differences in observed and real responses. A SEM 
technique was used to test for the relative importance of determinants in the two consid-
ered behavioural intentions. 

3.1 Data collection

A survey was conducted from June to July 2013 on a sample set of farmers involved 
in the pasta supply chain producing durum wheat in Italy. In particular, all of the con-
tacted farmers signed contracts with the world’s largest pasta producer. Contract farming 
establishes the technical and agronomic criteria for growing and delivering durum wheat 
with a specified quality as well as price. Most of these farms belong to producers’ organi-
sations (POs), which represent the main interface between farmers and the industry. 
Through the pasta industry and POs, we have identified 211 durum wheat producers that 
were formally involved in the supply chain of the world’s largest pasta industry, distributed 
uniformly in the three Italian geographical areas, i.e., North, Centre and South.

As shown in Figure 1, this survey was conducted in different steps, starting with the 
organisation of a preliminary focus group of 6 participants (4 farmers, 1 food industry 
representative and 1 agronomist) to identify the main issues perceived by durum wheat 
producers regarding the new CAP reform (Fioravanzi, 2013). The focus group identi-
fied the relevant behaviours related to CAP reform and agro-environmental practices 
to be tested with statistical analysis. Then, a questionnaire based on the TPB constructs 
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was defined and sent to the farmers by regular and electronic mail. In the beginning of 
the questionnaire, a request of participation was emphasised with the explanation of the 
study’s aim and the instructions to fulfil the questionnaire to prepare and commit the 
farmers to the survey. Farmers could fill in the questionnaire in three ways: on-line by a 
specific webpage, by phone through direct interview, and by paper questionnaire to return 
via regular mail.

Figure 1. Analysis design.

Questionnaire	  building	  

Focus	  group Identifying	  relevant	  
behaviours

Questionnaire	  
formulation

Questionnaire	  submission	  and	  data	  
collection

Preparation	  
questionnaire	  
webpage

Request	  of	  survey	  
participation	  send	  by	  
regular	  mail	  and	  email

On-‐line By	  phone

Data	  quality	  check	  and	  
processing

Statistical	  analysis

By	  paper	  
support	  

Identifying	  target	  farms

Northern	  farms Central	  farms Southern	  farms

A total of 73 questionnaires were completed, 16 by paper and 57 on-line question-
naire; no farmers decided to reply by phone interview. After two incomplete question-
naires were removed, the final sample consisted of 71 respondents. As shown in Table 1, 
the sample set was almost equally distributed between the three geographical areas. 

Most of the farms of the sample are specialised in field crops, particularly cereal pro-
duction, while 63% of the farms belonged to POs. The farms that were surveyed in Cen-
tral Italy were larger, in terms of Utilised Agricultural Area (UAA), than were those in 
the Northern and Southern regions. As shown in Table 1, their size is much larger than 
the average size of farms specialised in field crops in Italy (i.e. 13 ha). The percentage of 
durum wheat surface on total UAA is on average 43% for the sample, with higher values 
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in Southern and Central regions (respectively 64% and 45%), and a lower value in North-
ern Italy (20%). This data is higher than the Italian average (29%), and the average for 
the three macro-areas (North 6%, Centre 35% and South 53%). On average, 40% of the 
UAA of the surveyed holdings was rented, with a greater incidence in Central and North-
ern Italy (respectively 58% and 36%) as compared to Southern regions (20%). This figure 
is slightly higher than the Italian average data for farms with durum wheat production. 
Approximately 35% of the total revenue is represented by the single farm (decoupled) 
payment, demonstrating the high level of dependence of these farms on public subsidies. 
The introduction of more balanced CAP payments could strongly affect farms’ revenues 
and, consequently, investments. The high percentage of durum wheat revenue and cul-
tivated surfaces of the total reflects the high degree of specialisation, particularly in the 
surveyed farms of Central and Southern Italy. In this sample, the farmer’s average age is 
approximately 50 years; this figure is lower than the average age of Italian farmers produc-
ing durum wheat (62 years). The average distance of farms from the mill is 125 km, with 
higher values in the Southern regions (172 km), and a lower distance in the Central Italy 
(88 km). It can be concluded that the surveyed farms are larger, more specialized in the 
production of durum wheat, managed by younger farmers then the national population. 
These differences are likely to be influenced by the sampling criteria, i.e. farms with con-
tractual agreements with the food industry; indeed, vertically integrated farms are more 
likely to be larger and managed by younger and trained managers than non-integrated 
ones (Deininger and Byerlee, 2012). 

Table 1. Description of the main characteristics of the sample set and Italian farms producing durum 
wheat.

Description
Sample Italy

North Centre South Total North Centre South Total

No. of farms 21 29 21 71 14,718 31,818 156,254 202,790
- Specialised in cereals 17 22 20 59 n.a. n.a. n.a. n.a.
- Belonging to the Producers’ Organisation 16 16 13 45 n.a. n.a. n.a. n.a.
Utilised Agricultural Area per farm (UAA, 
average ha) 114.6 212.6 71.3 141.8 13.4 a 14.5 a 11.5 a 12.8 a

Durum wheat surface per farm (average 
ha) 23.1 94.8 45.3 80.4 8.0 9.9 6.3 7.0

% Durum wheat surface on total UAA 20.2 44.6 63.6 43.0 5.5 a 34.9 a 52.5 a 28.9 a

% Rented agricultural land on total UAA 36.1 58.3 19.7 40.4 44.3 24.7 21.7 31.4
% Single farm payment of total revenue 29.1 31.1 46.8 35.1 n.a. n.a. n.a. n.a.
% Durum wheat revenue of the total 
revenue 18.8 45.0 59.2 41.5 n.a. n.a. n.a. n.a.

Farmer age (average) 50.6 47.1 53.3 50.1 62.9 a 62.4 a 58.5 a 61.5 a

Distance from milling plant (Km) 129.1 87.6 172.2 124.9 n.a. n.a. n.a. n.a.

a Data referred to farms specialised in field crops. 
Source: own elaboration on data of the 2010 Agricultural Census. 
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3.2 Model measures

The questionnaire was defined considering a) Ajzen’s conceptual and methodological 
guidelines for constructing a TPB questionnaire (Ajzen, 1991; 2006), b) previous findings 
on similar topics (Beedell and Rehman, 2000; Corbett, 2002; Fielding et al., 2008; Waut-
ers et al., 2010; Hansson et al., 2012), and c) the preliminary focus group (Fioravanzi, 
2013). After having explained in detail the 2014-2020 CAP reform in terms of greening 
commitments and the possibility to adopt private environmental sustainability schemes, 
two behaviours were surveyed: 1) the maintenance of at least 7% of the arable land with 
particular environmental characteristics (ecological focused area, EFA), and 2) the imple-
mentation at farm level of the private sustainability scheme including the adoption of 
eco-friendly farming practices like fertilizers and pesticides reduction, green energy, inte-
grated agriculture, etc. The questionnaire explained that the farmers, that voluntarily had 
decided to participate in the scheme, would have agreed with other stakeholders (i.e. the 
food industry) their commitments to the included environmental sustainability practices. 
The participants received a questionnaire containing items measuring the model vari-
ables across these two behaviours: attitudes, subjective norms, PBC, moral obligation and 
behavioural intentions. All of the items were scored on a 7-point Likert scale (1 = “strong-
ly disagree”, 7 = “strongly agree”); the questionnaire items related to model variables are 
listed in Table 3 and Table 4 with the resulted means and standard deviations. 

Regarding the first behaviour analysed, i.e. maintenance of EFAs, attitudes were meas-
ured using four questionnaire items (e.g., “Maintaining at least 7% of the arable land as 
an EFA is negative – positive for the environment”), the subjective norms were measured 
by means of eight items (e.g., “The mills and the food industry expect me to maintain at 
least 7% of the arable land as an EFA”), three items measured the PBC (e.g., “Whether I 
maintain at least 7% of the arable land as an EFA is a decision that depends entirely on 
me”) and two items measured behavioural intentions (e.g., “I intend to maintain at least 
7% of the arable land as an EFA”). A measure of perceived moral obligation (Beedell and 
Rehman, 2000; Corbett, 2002; Fielding et al., 2008) was added to the TPB model, includ-
ing two items in the questionnaire (e.g., “I believe that maintaining at least 7% of the ara-
ble land as an EFA is fair for future generations”). A variable measuring past behaviour 
was also modelled to consider farmers that have already EFA features on their arable land. 
The respective single-item measure in the survey questionnaire was: “My farm is already 
maintaining part of its arable land as an EFA”. 

Concerning the second behaviour, i.e. the adoption of the private sustainability 
scheme, a total of four questionnaire items measure attitude in this survey (e.g., “Imple-
menting sustainability schemes will improve the environmental quality”). Subjective 
norms were measured by six questionnaire items (e.g., “The public authorities expect me 
to implement sustainability schemes”), while four questionnaire items assessed the PBC 
(e.g., “My skills and knowledge allow me to implement sustainability schemes”). Two 
questionnaire items measured behavioural intentions (e.g., “I intend to implement sustain-
ability schemes”). Finally, moral obligation was measured by two questionnaire items (e.g., 
“I believe that implementing sustainability schemes is a commitment to society”). 

The questionnaire also included items forming variables related to the structure 
of agricultural holdings (e.g., farm size, farm location, crop cultivation, etc.), and other 
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socio-economic aspects (e.g., % durum wheat revenues of the total farm revenues), in 
order to monitor their effect on behavioural intentions.

3.3 Data analysis

We tested the hypothesis specified in Section 2 by applying an extended version of 
the TPB model, as defined by Ajzen (1991), where intention is determined by attitudes, 
subjective norms and PBC, farm characteristics and other socio-economic aspects, and 
where attitudes are influenced by farmers’ moral obligations. A structural equation mod-
el (SEM) technique was employed on the data that were collected to test for the relative 
importance of intention determinants in the two considered behaviours. In contrast to 
other techniques, like multiple regression, SEM determines the specifications of the model 
structure with both latent and observed variables. The latent variables are abstract phe-
nomena that cannot be directly measured by the researcher; latent variables are formed 
by observed variables (in this case the questionnaire items) that are hypothesised to meas-
ure them. The extent to which each questionnaire item is measuring the same psycho-
logical construct (e.g., attitudes) is assessed by confirmatory factor analysis, CFA (Byrne, 
2010). CFA, often referred to as the measurement model, is used when the researcher has 
some knowledge of the underlying latent variable structure or wishes to evaluate a priori 
hypotheses driven by theory. In other words, the measurement model (CFA) depicts the 
links between the latent variables and their observed measures. The internal consistency 
of the latent variables has been assessed by Cronbach’s alpha coefficient. The relationships 
between the latent variables, identified as the structural model, are usually formulated by 
linear regression equations, graphically expressed by so-called path diagrams using arrows 
(see Figure 2 and Figure 3). SEM deals not only with a single simple or multiple linear 
regression, but with a system of regression equations allowing more complex modelling 
(Nachtigall et al., 2003; Mulaik, 2009). Using SEM it is possible to examine the influence 
of several variables on several other variables, according to a specified model. In SEM 
exogenous latent variables (i.e. independent variables) “cause” fluctuations in the values of 
other latent variables in the model (Byrne, 2010). In the case studied, subjective norms, 
PBC, moral obligation and other background variables, such as farmers’ age, are exam-
ples of such external factors. Endogenous latent variables (i.e. dependent variables) are 
influenced by the exogenous variables in the model either directly or indirectly, i.e. medi-
ated by other (endogenous) variables. Fluctuation in the values of endogenous variables 
is explained by the model (Byrne, 2010). Thus, the whole TPB can be tested in relation to 
the dataset in one analysis (Hankins et al., 2000)2. 

The use of different goodness-of-fit indices is generally recommended to test how well 
the observed data fit the model. The model fit was assessed with chi-square normalised by 
the degrees of freedom (χ2/df), comparative fix index (CFI) and root mean square error of 
approximation (RMSEA). The coefficient of determination R-square was used to measure 
the explained variance of the endogenous variable (i.e., intention). The models were esti-
mated using maximum likelihood procedures. To make sure that the overall fit was not 
inflated because of the small sample size relative to the degrees of freedom of the model, 

2 Information on the mathematical foundations of structural equation models can be found in Mulaik (2009).
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we performed a model-based bootstrapping simulation (Yuan and Hayashi, 2003; Byrne, 
2010). Bootstrapping methods are re-sampling simulations with repetition from the ini-
tial collected sample (Byrne, 2010). Bootstrapping is widely used with path modelling and 
SEMs, as these models usually are associated with many degrees of freedom and therefore 
require a larger sample size than the collected sample (Dentoni et al., 2012). In this study, 
a model-based bootstrapping simulation increasing the sample up to one thousand rep-
etitions leaves the overall fit of the model still acceptable on the basis of the chi-square, 
RMSEA and CFI.

4. Results

4.1 Farmers’ intention to maintain part of the arable land as an EFA

Farmers reported a moderately low level of knowledge regarding the overall new CAP 
reform. Table 2 shows that farmers believe that the new reform will moderately reduce 
the land value and farm labour. The beliefs of the modifications of the input use (labour 
included) indicate that the durum wheat producers expect to reduce rather than increase 
the level of input used in response to the CAP reform. Moreover, given a supposed reduc-
tion in the level of subsidies and farm margins, the respondents have indicated a signifi-
cant land value reduction in response to the new CAP. On the other hand, farmers don’t 
believe that the CAP reform will significantly affect the durum wheat acreage and the fal-
low areas. 

Table 2. The perceived effects of the new CAP.

Description Mean (SD) p value 3

Self-reported level of knowledge regarding the new CAP 1 3.62 (1.60) 0.049
How do you believe that the CAP reform will affect the durum wheat acreage? 2 3.85 (1.13) 0.252
How do you believe that the CAP reform will affect the input use? 2 3.70 (1.26) 0.050
How do you believe that the CAP reform will affect farm labour? 2 3.52 (1.21) 0.001
How do you believe that the CAP reform will affect the fallow areas? 2 4.23 (1.46) 0.196
How do you believe that the CAP reform will affect the land value? 2 3.49 (1.31) 0.002

Source: own elaboration.
1 Scale: 1 (“worst”) – 4 (“moderate”) – 7 (“excellent”).
2 Scale: 1 (“strong reduction”) – 4 (“no variation”) – 7 (“strong increase”).
3 One-sample t-test on value 4 (“moderate” or “no variation”).

Then, we have investigated the intention to maintain at least 7% of the arable land as 
an EFA (Behaviour 1), which is considered the most costly greening measure included in 
the CAP reform (Matthews, 2013). Farmers have expressed a low intention to adopt the 
new agro-environmental measure (items scores lower than 2.60), even though they believe 
that the EFA is “positive” for the environment (Table 3). In this case, farmers are called to 
adopt practices foreseen by a regulatory public body that might be perceived as an intru-
sion in the farmer’s decision process. The attitude towards the behaviour is generally nega-
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Table 3. Variables and questionnaire items of behaviour 1 “Ecological focus area”, Cronbach’s alpha, 
means and standard deviations (SD).

Variables Questionnaire Items Mean SD p value 2

Intention
(alpha = 0.95) I intend to maintain at least 7% of the arable land as an EFA 1 2.59 2.00 0.000

I’m sure that I will maintain at least 7% of the arable land as an 
EFA 1 2.39 1.96 0.000

Attitude
(alpha = 0.81)

Maintaining at least 7% of the arable land as an EFA is bad (1) – 
good (7) 3.79 2.06 0.391

Maintaining at least 7% of the arable land as an EFA is unrealistic 
(1) –  realistic (7) 3.45 1.67 0.007

Maintaining at least 7% of the arable land as an EFA is 
unprofitable (1) – profitable (7) 2.41 1.29 0.000

Maintaining at least 7% of the arable land as an EFA is negative 
(1) – positive (7) for the environment 4.97 2.04 0.000

Subjective norms
(alpha = 0.89)

Other farmers expect me to maintain at least 7% of the arable land 
as an EFA 1 2.89 1.74 0.000

My family expects me to maintain at least 7% of the arable land as 
an EFA 1 3.63 2.02 0.130

The mills and the food industries expect me to maintain at least 
7% of the arable land as an EFA 1 3.68 1.86 0.146

The public authorities expect me to maintain at least 7% of the 
arable land as an EFA1 4.87 1.83 0.000

The cooperatives and POs expect me to maintain at least 7% of the 
arable land as an EFA1 3.69 1.78 0.146

The agronomists expect me to maintain at least 7% of the arable 
land as an EFA 1 3.54 1.76 0.029

Other durum wheat producers will maintain at least 7% of the 
arable land as an EFA1 3.25 1.65 0.000

Consumers (society) expect me to maintain at least 7% of the 
arable land as an EFA1 4.39 1.98 0.098

PBC
(alpha = 0.75)

I think that maintaining at least 7% of the arable land as an EFA 
is possible 1 3.77 2.11 0.372

My skills and knowledge allow me to maintain at least 7% of the 
arable land as an EFA 1 3.37 2.09 0.013

Whether I maintain at least 7% of the arable land as an EFA is a 
decision that depends entirely on me 1 4.45 2.20 0.088

Moral obligation
(alpha = 0.94)

I believe that maintaining at least 7% of the arable land as an EFA 
is fair for future generations 1 4.24 2.01 0.319

I believe that maintaining at least 7% of the arable land as an EFA 
is a commitment to society 1 4.10 1.99 0.678

Past Behaviour My farm is already maintaining part of its arable land as an EFA 1 3.68 2.69 0.313

Source: own elaboration.
1 Scale: 1 (“strongly disagree”) – 7 (“strongly agree”).
2 One-sample t-test on intermediate value 4.
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tive; although durum wheat producers believe that they would provide public goods by 
maintaining at least 7% of the arable land as an EFA (i.e., is “positive” for the environ-
ment, score 4.97), they also note that this measure could have negative consequences on 
farm profitability (score 2.41) and be unrealistic (score 3.45). This result is not contradic-
tory, while suggesting that the farmers’ greatest concern is the supposed economic losses 
from the reduction of productive arable land and not the uncertainty of the positive exter-
nality generated. In fact, the general statement “bad – good” yielded 3.79, not significantly 
different than the median value 4, indicating that farmers perceive both positive and nega-
tive consequences. 

According to the subjective norm items, farmers perceive that especially public author-
ities and, to a lesser extent, consumers/society expect and would approve their decision to 
adopt the greening EFA measure. From the farmers’ point of view, the public authorities 
(e.g., the EU and regions) maintain the role of agricultural policy makers and controllers, 
while consumers represent the end-users of their environmental services provision. The 
items measuring the moral obligation, however, show different opinions since the mean 
values, not significantly different than 4 (intermediate level), and the relatively high stand-
ard deviations indicate that while some respondents believe in the relevance of the EFA for 
future generations and society, others are not convinced. The scores of the other subjective 
norm items indicate that farmers perceive that agronomists and other producers would not 
expect them to perform the behaviour. The other mean scores of the subjective norms, not 
significantly different than 4, may suggest that farmers might require more participation by 
external subjects in making their EFA decision, such as industries or POs, who may give 
suggestions on how implement (interpret) the EFA measure and provide technical advice. 
The PBC items confirm that farmers believe to a lesser extent that their skills and knowl-
edge allow them to maintain at least 7% of the arable land as an EFA. Nevertheless, farmers 
claim that this decision would be made autonomously. The Cronbach’s alpha coefficient val-
ues showed a good internal reliability of the constructs.  

Figure 2 shows the results of the structural equation model predicting the intention to 
maintain at least 7% of the arable land as an EFA. The overall goodness-of-fit of the illus-
trated model, as measured by the fit indices, indicated a good fit to the data.

The results show that attitude, subjective norms, PBC, moral obligation and other 
farms characteristics (i.e., the relative importance of the single farm payment, the relative 
importance of the durum wheat surface and revenue) accounted for 55% of the variance 
in the intention to maintain at least 7% of the arable land as an EFA (Figure 2). This con-
firms that the hypothesised antecedents account for a significant amount of the variance 
in intentions. Hypothesis H1a suggests that a favourable attitude would predict farmers’ 
intention to adopt sustainable agricultural practices. The farmers’ attitude towards the 
behaviour, i.e., the positive or negative personal evaluation of maintaining the arable land 
as an EFA, is indeed the main determinant of the intention (β=0.87, p<0.05), supporting 
H1a. The other TPB variables are not significant predictor of behavioural intentions; these 
findings are in contrast to H1b and H1c which suggest, respectively, that subjective norms 
and PBC would significantly predict farmers’ intention to adopt environmental sound 
practices. The past behaviour is a significant positive predictor of intentions (γ=0.21, 
p<0.05). This finding confirms H3 predicting that farmers that have already an ecological 
area on their agricultural holdings would intend to maintain the EFAs also in the future. 
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The percentage of the durum wheat acreage positively affects the intentions to imple-
ment the EFA (γ=0.27, p<0.10). The perceived moral obligation, i.e., the personal norma-
tive considerations felt by farmers with respect to future generations and society, strongly 
affects attitude (γ=0.88, p<0.01). Hypothesis H2, which predicts that moral obligations 
have a positive effect on farmers’ attitudes towards sustainable farming, is thus supported. 
This result suggests that, rather than directly influencing intentions, the farmers who felt a 
self-generated personal moral obligation had more positive personal attitudes towards the 
behaviour, which significantly affects the intention to maintain at least 7% of the arable 
land as an EFA. The percentage of the durum wheat surface and the percentage of the 
durum wheat income are positively correlated (φ=0.62, p<0.01). Hence, the moral obliga-
tion construct and the other TPB variables are all positively correlated.  

4.2 Farmers’ intention to implement a private sustainability scheme

The analysis of the participation in private sustainability schemes suggests a mod-
erately positive willingness to manage farm activities to achieve environmental goals 
(Table 4). This result is probably due to the voluntary nature of the proposed eco-friendly 
scheme which is viewed as a flexible entrepreneurial tool for fostering the environmental 
effort of farmers in a market key. It is likely that the energy production from agricultural 
biomass indicated as part of a sustainability scheme to be agreed with the food industry, 
has more contributed to define a clearer connection of the farmer’s environmental efforts 
with the market, than the CAP greening did. However, the attitude of durum wheat pro-
ducers, based on behavioural belief, personal perception, knowledge and experience, 
points out that the sustainability scheme is good for environment and human wellbeing, 
although it will not affect farm’s profitability. Indeed, farmers moderately disagree that 
it would improve farm income (score 3.49), and neither agree or disagree that it would 

Figure 2. Structural equation model results, behaviour 1 “Ecological focus area”: R-squared, standard-
ised coefficients, correlations and standard errors (in parenthesis).

Intention

Attitude

Subjective 
Norm

PBC

% Durum wheat 
acreage

% Rented 
agricultural land

% Durum wheat 
income

0.87 (0.56)**

0.03 (0.30)

0.10 (0.88)

-0.16 (0.15)

0.12 (0.09)

0.27 (0.14)*

R2 = 0.55

0.68 (0.13)***

0.62 (0.10)***

-0.21 (0.09)**
Moral 

obligation

0.88 (0.06)***  

0.73 (0.12)***

0.83 (0.10)***

Past behaviour

0.21 (0.10)**

Signif. codes: *** = p < 0.01; ** = p < 0.05; * = p < 0.10.
Model fit: χ2/df = 1.387; CFI = 0.922; RMSEA = 0.074.
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increase durum wheat price (score 3.97). This uncertainty may have affected the individ-
ual evaluation. Farmers are normally risk averse agents (Hennessy, 1998) and a change in 
farm production can engender concerns for future farm profitability. The high score for 

Table 4. Variables and questionnaire items of behaviour 2 “Sustainability scheme”, Cronbach’s alpha, 
means and standard deviations (SD).

Variables Questionnaire Items Mean SD p value 3

Intention
(alpha = 0.94)

I intend to implement sustainability schemes 1 4.58 1.91 0.013

I’m sure that I will implement sustainability schemes 1 4.17 1.90 0.457
Attitude
(alpha = 0.83)

Implementing sustainability schemes will improve the 
environmental quality 2 5.08 1.85 0.000

Implementing sustainability schemes will improve the life quality 2 4.77 1.81 0.001
Implementing sustainability schemes will increase farm income, if 
associated with a certification 2 3.49 1.79 0.020

Implementing sustainability schemes will increase the durum 
wheat price, if associated with a certification 2 3.97 1.91 0.902

Subjective norms
(alpha = 0.92)

My family expects me to implement sustainability schemes 1 4.52 1.84 0.020

The mills and the food industries expect me to implement 
sustainability schemes 1 4.59 1.80 0.007

The public authorities expect me to implement sustainability 
schemes 1 5.04 1.73 0.000

The environmental associations expect me to implement 
sustainability schemes 1 5.39 1.78 0.000

The cooperatives and POs expect me to implement sustainability 
schemes 1 4.46 1.68 0.023

Consumers (society) expect me to implement sustainability 
schemes 1 5.01 1.66 0.000

PBC
(alpha = 0.80)

My skills and knowledge allow me to implement sustainability 
schemes 1 4.61 1.81 0.006

Whether I implement sustainability schemes is a decision that 
depends entirely on me1 5.10 1.88 0.000

I think that implementing sustainability schemes is possible 1 4.97 1.51 0.000
The new technologies could encourage me to implement 
sustainability schemes 1 5.04 1.44 0.000

Moral obligation
(alpha = 0.90)

I believe that implementing sustainability schemes is fair for future 
generations 1 5.30 1.65 0.000

I believe that implementing sustainability schemes is a 
commitment to society 1 4.83 1.79 0.000

Source: own elaboration.
1 Scale: 1 (“strongly disagree”) – 7 (“strongly agree”).
2 Scale: 1 (“extremely unlikely”) – 7 (“extremely likely”).
3 One-sample t-test on intermediate value 4.
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items related to subjective norms indicates that farmers agreed that environmental asso-
ciations, public authorities, consumers and society in general expect them to implement 
private sustainability schemes. Hence, farmers’ beliefs concerning family, industries, coop-
eratives and POs expectations about the implementation of eco-friendly practices are also 
not negligible. The personal skills and the technology can positively contribute to adopt 
the sustainability schemes; similarly, the autonomy in decision making is a key factor of 
the PBC. However, the information collected cannot clarify the farmer’s willingness to 
cooperate with other actors, other farmers and industries, which might reduce the level of 
autonomy but improve the results. The cooperation along the supply chain represents an 
important straightness for making sustainability actions effective and for achieving eco-
nomic and environmental objectives (Ilbery and Maye, 2005).

Figure 3 shows the results of the structural equation estimation concerning the inten-
tion to implement at farm level the private sustainability scheme as proposed by the food 
industry. The estimated model shows good fit with the data. The TPB model accounted 
for 81% of the variance in the intention to implement the private sustainability scheme. 
The PBC positively affects intentions (γ=0.63; p<0.01). This result confirms H1c, which 
suggests that PBC would predict farmers’ intention to adopt sustainable agricultural prac-
tices. In other words, the individual perceived capacity to face difficulties in performing 
the behaviour is the main determinant of intentions. The PBC construct is mainly defined 
by the role of knowledge and the real possibility to implement at farm level the private 
sustainability scheme. Behavioural attitude also play a major role, although to a lesser 
extent than the PBC, as antecedent of intention (β=0.36; p<0.05). This result supports H1a 
suggesting that a favourable attitude would predict farmers’ intention to adopt sustainable 

Figure 3. Structural equation model results, behaviour 2 “Sustainability scheme”: R-squared, standard-
ised coefficients, correlations and standard errors (in parenthesis).

Signif. codes: *** = p < 0.01; ** = p < 0.05; * = p < 0.10.
Model fit: χ2/df = 1.276; CFI = 0.948; RMSEA = 0.063.
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farming practices. Consistent with H2, predicting that moral obligations have a positive 
effect on farmers’ attitudes towards sustainable agricultural practices, farmers’ attitude 
is positively influenced by their moral considerations for future generations and society 
(γ=0.74; p<0.01). The subjective norm is even not a significant predictor of intention, con-
trasting with H1b. The incidence of durum wheat acreage on total UAA is another influ-
ent driver of behavioural intentions (γ=0.17; p<0.05). This means that the wider the share 
of durum wheat area, the greater is the intention to join private sustainability schemes, 
that could result in a lower demand for fertilizers, in the production of renewable energies 
and/or in the conversion to ecological practices (e.g., integrated and organic farming).

5. Discussion and conclusions

The results show that attitude, subjective norms, PBC and other farms characteristics 
accounted for 55% and 81% of the variance in the intention, respectively, to maintain at 
least 7% of the arable land as an EFA and to implement at farm level the private sustain-
ability scheme. These results are satisfactory because a meta-analysis of 185 independent 
studies in a wide number of domains found that attitude, subjective norms and PBC, on 
average, accounted for 39% of the variance in intention (Armitage and Conner, 2001). 
Hence, past applications to the agri-environmental context suggest that TPB variables 
explain from 23% to 72% of the variance in intention (Corbett, 2002; Sharifzadeh et al., 
2012; Fielding et al., 2008; Wauters et al., 2010; Yazdanpanah et al., 2014).

The particular novelty of this paper is in evaluating the Italian durum wheat farmers’ 
intention to adopt sustainable agricultural practices related to the 2014-2020 CAP reform 
design (the EFA) and to the private schemes as proposed by the food industry. The EFA, 
although being evaluated as a positive initiative for enhancing the public good provision, 
is perceived by farmers as a costly measure that can depress the farm economic perfor-
mance. Farmers evaluate the efforts that are required by the greening not properly com-
pensated by the economic transfer (approximately 100 €/ha). This study shows that the 
farmers’ attitude is the main determinant that positively affects the intention to implement 
the EFA. Thus, the awareness that farm investment in EFA can protect and improve rural 
environmental quality is the key element that may support the farmers’ decision to dedi-
cate at least 7% of the arable land to areas with particular environmental features. In past 
TPB research related to agri-environmental practices, farmers’ attitude has consistently 
emerged as an important predictor of intentions in different domains, including the adop-
tion of soil erosion control practices (Wauters et al., 2010), riparian zone management 
(Fielding et al., 2008), water conservation activities (Yazdanpanah et al., 2014) and climate 
information use (Sharifzadeh et al., 2012). As suggested by other authors, a measure of 
moral obligation may contribute to an independent effect in the prediction of behavioural 
intentions for certain forms of social behaviour (Sparks et al., 1995; Beedell and Rehman, 
2000). In this study, however, the measure of moral obligation did not prove to be a sig-
nificant direct predictor of intention. Perceived moral obligation may be less important 
in situations in which behaviour is compulsory (de Lauwere et al., 2012), as for the com-
mitment to an EFA. Nevertheless, in this study, the farmers who felt a self-generated per-
sonal moral obligation had more positive personal attitudes, which significantly affected 
the intention to dedicate at least 7% of the arable land to an EFA. The farm’s level of spe-
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cialisation can explain the relationship between the percentage of durum wheat acreage 
and the intention to maintain arable land as an EFA, with the supposed better knowledge 
of the CAP reform and the related criteria of exclusion (Matthews, 2013). Hence, sever-
al studies have argued that repetition of past behaviours can influence current behaviour 
(see, e.g., Corbett, 2002). In this study, past actions taken to maintain natural elements 
that are required by the EFA (e.g., strip and buffer areas, environmental set-aside, etc.) 
have been strong indicators of farmers’ intention to behave in the future. Meaningful past 
behaviour could include past participation in public-sponsored programs, as well as past 
actions taken independently to care for the agricultural area, such as planting vegetation 
not intended for livestock feed (Corbett, 2002). 

The results show a moderate intention to adopt private sustainability schemes for 
providing positive externalities to society, but preferably if under farmers’ control. Atti-
tudes and PBC, including the capacity to manage with own knowledge the sustainability 
scheme, are the intention’s main drivers. The significant effect of PBC, confirmed by oth-
er studies (see, e.g., Fielding et al., 2008), may indicate the presence of inhibiting factors 
or the absence of necessary skills or resources to perform the behaviour. The relevance 
of collective actions for adopting environmental practices in durum wheat production 
resulted negligible: the subjective norm, that evaluates the perceived pressure of indus-
tries, cooperatives and POs for introducing private schemes, is not significant and cannot 
be considered as a driving factor. This can mask a lack of coordination between durum 
wheat producers and other actors along the supply chain in managing the environmental 
strategies. This situation is highlighted in other studies aiming to identify the level of syn-
ergy for integrating environmental sustainability practices into the food chain (Ilbery and 
Maye, 2005; Renting et al., 2003; Falconer and Saunders, 2002; Falconer, 2000). In par-
ticular, farmers seem to perceive that POs are uniquely finalized to sell the product on 
the market at best possible economic conditions, rather than contributing to redesign the 
food chain in a more innovative and sustainable way. 

The cross-comparison of the two analysed behaviours shows both differences and 
similarities. The intention to maintain the EFA land is negative, with average scores of the 
related questionnaire items significantly below the intermediate value, while the inten-
tion to implement the private sustainability scheme is moderately positive. This confirms 
that the EFA requirement is likely considered as an unavoidable costly restriction, whose 
economic effects are unequally distributed along the chain. On the other hand, the pri-
vate sustainable scheme seems to be perceived as a possible strategy for improving farm-
ers’ profitability and to catch opportunities within a common effort throughout the pasta 
supply chain. Attitude is a significant predictor of intention in both cases, indicating that 
as long as durum wheat producers favourably evaluate the sustainable farming practices, 
they will have higher intention to implement them, and vice versa. The PBC items for the 
private sustainability scheme yielded significantly higher values than the EFAs3, indicating 
that farmers perceive a greater level of knowledge and skills in implementing the private 
sustainable scheme then in maintaining the EFAs. In both cases, the subjective norms is 
not statistically significant in predicting intentions, suggesting that the farmers’ percep-
tion of social pressure (e.g., what the food industry, POs, agronomists, public authorities, 

3 The mean score of the PBC items for the private scheme is 4.93, while for the EFA is 3.86 (p<0.001). 
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etc., expect them to do about the behaviour) and descriptive norm (i.e., how other farm-
ers would behave) doesn’t affect their intention to implement the sustainable practices. 
This may also suggest that the pasta supply chain and other key stakeholders (e.g., pub-
lic authorities) should improve the involvement of farmers in exchanging information and 
sharing the benefits of implementing the eco-friendly practices. 

The TPB may provide suggestions for possible interventions aiming to stimulate the 
behaviour (Ajzen, 1991). In particular, the analysis clearly indicates the need for a bet-
ter understanding of farmers regarding the new CAP tools. Although the questionnaire 
provided farmers with some specific information regarding the CAP reform, we believe 
that most of the farmers’ concerns towards the greening are due to an incomplete under-
standing of the new policy instrument. Thus, efforts to improve not only the farmers’ 
knowledge of the greening agricultural payments per se, but also their awareness of the 
rationale for greening payments, including the new role that the society requires of agri-
culture, is a central issue that must be addressed by both the policy makers and the food 
chain operators. Although this would require many efforts in terms of time and money, 
public training programs enabling farmers to acquire the necessary complete understand-
ing of the new policy design are highly recommended. Given the low intention of durum 
wheat farmers to implement the EFA measure, a peripheral route of communication using 
implicit persuasion techniques, which is recommended when farmers are less motivated 
to perform the desired behaviour, may be more appropriate (Jansen et al., 2010; de Lau-
were et al., 2012). For the adoption of private sustainability schemes, it is evident the 
need of a greater involvement of farmers in the environmental strategy of the food chain 
through an enhancement of the strategic role of the POs. As suggested by the analysis, 
the relationships between POs and food industry should be strengthened to give response 
to environmental issues creating economic conditions to compensate for transaction 
costs, and to provide technical support for farmers to improve their skills and knowledge 
to implement sustainability schemes. Farms are not isolated entities but rather partici-
pate through their cooperatives and POs in enhancing the competitiveness path of each 
food chain. This research also shows that the success of a private sustainability scheme 
will be limited unless the supply chain leaders succeed in shaping more positive farmer 
attitudes towards ecological practices. Indeed, efforts to solve technical difficulties when 
adopting eco-friendly farming practices are likely to have little effect when farmers’ atti-
tudes remain negative. Given a moderately positive intention to implement private sus-
tainability schemes, supply chain leaders could effectively involve durum wheat producers 
with a more traditional argument-based communication campaign (e.g., instruction cards, 
checklists and software, etc.). However, tailored communication, taking different farmers’ 
attitudes into account, is also recommended (Jansen et al., 2010). 

We acknowledge that the limited number of respondents and the length of the ques-
tionnaire are the primary limitations in the current study. Moreover, our analysis has only 
modelled self-reported behavioural intention. The triangulation of these results with on-
field observations may provide further consistent results. It is also possible that the ques-
tionnaire formulation, providing examples of private schemes mainly based on integrated 
farming, reduction of fertilizers and pesticides and agro-energies, might have limited the 
spectrum of alternatives to individual farm environmental strategies. Nevertheless, this 
study, originally designed in the context of the forthcoming 2014-2020 CAP reform, pro-
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vides a comprehensive picture of the main determinants that public authorities and food 
chain operators must address to improve the Italian durum wheat producers’ adoption of 
the new CAP’s greening practices and private sustainable schemes. 

Aknowledgments 

The authors gratefully acknowledge the assistance of Dr. Davide Ampollini in data 
collection, Dr. Cesare Ronchi for the overall support and the durum wheat producers who 
kindly participated in the survey. The authors would like to thank the anonymous review-
ers for their stimulating and helpful comments on earlier versions of this paper.

References

Ajzen, I. (1991). The theory of planned behaviour. Organizational Behavior and Human 
Decision Processes 50(2): 179-211. 

Ajzen, I. (2006). Constructing a TpB questionnaire: Conceptual and methodological con-
siderations. Available at: http://people.umass.edu/aizen/tpb.html (last accessed 7 
March 2014). 

Arfini, F. and Donati, M. (2013). Organic Production and the Capacity to Respond to 
Market Signals and Policies: An Empirical Analysis of a Sample of FADN Farms. 
Agroecology and Sustainable Food Systems 37(2): 149-171.

Armitage, J.C. and Conner, M. (2001). Efficacy of the Theory of Planned Behaviour: A 
meta-analytic review. British Journal of Social Psychology 40(4): 471-499.

Beedell, J. and Rehman, T. (2000). Using social-psychology models to understand farmers’ 
conservation behaviour. Journal of Rural Studies 16(1): 117-127.

Bergevoet, R.H.M., Ondersteijn, C.J.M., Saatkamp, H.W., van Woerkum, C.M.J. and 
Huirne, R.B.M. (2004). Entrepreneurial behaviour of Dutch dairy farmers under a 
milk quota system: goals, objectives and attitudes. Agricultural Systems 80(1): 1-21. 

Bonnieux, F., Rainelli, P. and Vermersch, D. (1998). Estimating the supply of environmen-
tal benefits by agriculture: a French case study. Environmental and Resource Econom-
ics 11: 135-153.

Buysse, J., Van Huylenbroeck, G. and Lauwers, L. (2007). Normative, positive and econo-
metric mathematical programming as tools for incorporation of multifunctionality 
in agricultural policy modelling. Agriculture, Ecosystems & Environment 120: 70-81.

Byrne, B.M. (2010). Structural equation modeling with AMOS. Basic concepts, applications 
and programming. New York, US: Routledge – Taylor & Francis Group. 

Cisilino, F., De Vivo, C., Henke, R., Pupo D’Andrea, M.R. and Vanni, F. (2012). The effects 
of decoupling on the COP sector in Italy: an ex-post performance analysis. Interna-
tional Agricultural Policy 2: 47-63.

Corbett, J.B. (2002). Motivations to participate in riparian improvement programs. Apply-
ing the Theory of Planned Behavior. Science Communication 23(3): 243-263. 

de Lauwere, C., van Asseldonk, M., van ‘t Riet, J., de Hoop, J. and ten Pierick, E. (2012). 
Understanding farmers’ decisions with regard to animal welfare: The case of chang-
ing to group housing for pregnant sows. Livestock Science 143(2-3): 151-161. 

http://people.umass.edu/aizen/tpb.html


145Farmer’s motivation to adopt sustainable agricultural practices

Deininger, K. and Byerlee, D. (2012). The Rise of Large Farms in Land Abundant Coun-
tries: Do They Have a Future? World Development 40 (4), 701-714.

Dentoni, D., Menozzi, D. and Capelli, M.G. (2012). Group heterogeneity and coopera-
tion on the geographical indication regulation: The case of the “Prosciutto di Parma” 
Consortium. Food Policy 37(3): 207-216.

Espinosa-Goded, M., Barreiro-Hurlé, J. and Ruto, E. (2010). What Do Farmers Want From 
Agri-Environmental Scheme Design? A Choice Experiment Approach. Journal of 
Agricultural Economics 61(2): 259-273.

European Commission (2013). Overview of CAP Reform 2014-2020. Agricultural Policy 
Perspectives Brief 5. Available at http://ec.europa.eu/agriculture/policy-perspectives/
policy-briefs/05_en.pdf (last accessed 05.12.2014).

Falconer, K. (2000). Far-level constraints on agri-environmental scheme participation: a 
transactional perspective. Journal of Rural Studies 16: 379-394.

Falconer, K. and Saunders, C. (2002). Transaction costs for SSSIs and policy design. Land 
use policy, 19(2): 157-166.

Fielding, K.S., Terry, D.J., Masser, B.M. and Hogg, M.A. (2008). Integrating social identity 
theory and the theory of planned behaviour to explain decisions to engage in sus-
tainable agricultural practices. British Journal of Social Psychology 47: 23-48. 

Fioravanzi, M. (2013). Evaluation of the intention to adopt agri-environmental measures in 
farms growing durum wheat. MSc degree dissertation, University of Parma. 

Galko, E. and Jayet, P.A. (2011). Economic and environmental effects of decoupled agri-
cultural support in the EU. Agricultural Economics 42: 605-618. 

Godard, C., Roger-Estrade, J., Jayet, P.A., Brisson, N. and Le Bas, C. (2008). Use of avail-
able information at a European level to construct crop nitrogen response curves for 
the regions of the EU. Agricultural Systems 97: 68-82.

Hamprecht, J., Corsten, D., Noll, M. and Meier, E. (2005). Controlling the sustainability of 
food supply chains. Supply Chain Management: An International Journal 10(1): 7-10.

Hankins, M., French, D. and Horne, R. (2000). Statistical guidelines for studies of the the-
ory of reasoned action and the theory of planned behaviour. Psychology & Health 
15: 151-161.

Hansson, H., Ferguson, R. and Olofsson, C. (2012). Psychological constructs underlying 
farmers’ decisions to diversify or specialise their businesses. An application of Theo-
ry of Planned Behaviour. Journal of Agricultural Economics 63(2): 465-482. 

Hennessy, D.A. (1998). The production effects of agricultural income support policies 
under uncertainty. American Journal of Agricultural Economics 80(1): 46-57.

Ilbery, B. and Maye, D. (2005). Food supply chains and sustainability: evidence from spe-
cialist food producers in the Scottish/English borders. Land Use Policy 22(4): 331-
344.

ISMEA (2014), Scheda settore: Cereali. Available at www.ismeaservizi.it/seminativi/cereali 
(last access: 08.12.2014).

Jansen, J., Renes, R.J. and Lam, T.J.G.M. (2010). Evaluation of two communication strate-
gies to improve udder health management. Journal of Dairy Science 93(2), 604-612.

Janssen, S., Louhichi, K., Kanellopoulos, A., Zander, P., Flichman, G., Hengsdijk, H., Meu-
ter E., Andersen E., Belhouchette H., Blanco M., Borkowski N., Heckelei T., Hecker 
M., Li H., Oude-Lansink A., Stokstad G. Thorne P. van Keulen H. and van Ittersum, 

http://ec.europa.eu/agriculture/policy-perspectives/policy-briefs/05_en.pdf
http://ec.europa.eu/agriculture/policy-perspectives/policy-briefs/05_en.pdf
http://www.ismeaservizi.it/seminativi/cereali


146 D. Menozzi, M. Fioravanzi, M. Donati

M.K. (2010). A generic bio-economic farm model for environmental and economic 
assessment of agricultural systems. Environmental Management 46: 862-877.

Kautonen, T., van Gelderen, M. and Tornikoskic, E.T. (2013). Predicting entrepreneurial 
behaviour: a test of the theory of planned behaviour. Applied Economics 45: 697-707.

Kleinhanß, W., Murillob, C., San Juanc, C. and Sperlichd, S. (2007). Efficiency, subsidies, 
and environmental adaptation of animal farming under CAP. Agricultural Economics 
36: 49-65.

Lobb, A.E., Mazzocchi, M. and Traill, W.B. (2007). Modelling risk perception and trust in 
food safety information within the theory of planned behaviour. Food Quality and 
Preference 18(2): 384-395. 

Louhichi, K., Kanellopoulos, A., Janssen, S., Flichman, G., Blanco, M., Hengsdijk, H., 
Heckelei T., Berentsen P., Oude-Lansink A. and Ittersum, M.V. (2010). FSSIM, a bio-
economic farm model for simulating the response of EU farming systems to agricul-
tural and environmental policies. Agricultural Systems 103: 585-597.

Martínez-García, C.G., Dorward, P. and Rehman, T. (2013). Factors influencing adoption 
of improved grassland management by small-scale dairy farmers in central Mexi-
co and the implications for future research on smallholder adoption in developing 
countries. Livestock Science 152: 228-238. 

Matthews, A. (2013). Greening agricultural payments in the EU’s Common Agricultural 
Policy. Bio-based and Applied Economics 2(1): 1-27.

Menozzi, D. and Mora, C. (2012). Fruit consumption determinants among young adults in 
Italy: a case study. LWT – Food Science and Technology 49(2): 298-304. 

Menozzi, D., Halawany-Darson, R., Mora, C. and Giraud, G. (2015). Motives towards 
traceable food choice: A comparison between French and Italian consumers. Food 
Control 49: 40-48.

Mulaik, S.A. (2009). Linear causal modeling with structural equations. Boca Raton, Florida, 
US: Chapman and Hall/CRC.

Muradian, R. and Pelupessy, W. (2005). Governing the Coffee Chain: The Role of Volun-
tary Regulatory Systems. World Development 33 (12): 2029-2044.

Nachtigall, C., Kroehne, U., Funke, F. and Steyer, R. (2003). (Why) Should We Use SEM? 
Pros and Cons of Structural Equation Modeling. Methods of Psychological Research 
8(2): 1-22. 

Power, E.F., Kelly, D.L. and Stout, J.C. (2013). Impacts of organic and conventional dairy 
farmer attitude, behaviour and knowledge on farm biodiversity in Ireland. Journal 
for Nature Conservation 21: 272-278. 

Primdahl, J., Vesterager, J. P., Finn, J. A., Vlahos, G., Kristensen, L. and Vejre, H. (2010). 
Current use of impact models for agri-environment schemes and potential for 
improvements of policy design and assessment. Journal of Environmental Manage-
ment 91: 1245-1254.

Reinhard, S., Lovell, C. K. and Thijssen, G. (1999). Econometric estimation of technical 
and environmental efficiency: an application to Dutch dairy farms. American Jour-
nal of Agricultural Economics 81: 44-60.

Renting, H., Marsden, T.K. and Banks, J. (2003). Understanding alternative food networks: 
exploring the role of short food supply chains in rural development. Environment 
and planning A 35(3): 393-412.



147Farmer’s motivation to adopt sustainable agricultural practices

Röhm, O. and Dabbert, S. (2003). Integrating agri-environmental programs into regional 
production models: an extension of positive mathematical programming. American 
Journal of Agricultural Economics 85(1): 254-265.

SAI (2013), Annual Report. Available at www.saiplatform.org (last access: 05.12.2014).
Schulz, N., Breustedt, G. and Latacz-Lohmann, U. (2014). Assessing farmers’ willingness 

to accept “greening”: insights from a discrete choice experiment in Germany. Journal 
of Agricultural Economics 65: 26-48.

Sharifzadeh, M., Zamani, Gh.H., Khalili, D. and Karami, E. (2012). Agricultural climate 
information use: an application of the planned behaviour theory. Journal of Agricul-
tural Science and Technology 14: 479-492.

Solazzo, R., Donati, M., Arfini, F. and Petriccione, G., (2014). A PMP model for the 
impact assessment of the Common Agricultural Policy reform 2014-2020 on the 
Italian tomato sector. New Medit 13(2): 9-19.

Sparks, P., Shepherd, R. and Frewer, L.J. (1995). Assessing and structuring public attitudes 
towards the use of gene technology in food production: the role of perceived ethical 
obligation. Basic and Applied Social Psychology 16(3): 267-285.

Wauters, E., Bielders, C., Poesen, J., Govers, G. and Mathijs, E. (2010). Adoption of soil 
conservation practices in Belgium: An examination of the theory of planned behav-
iour in the agri-environmental domain. Land Use Policy 27(1): 86-94.

Yazdanpanah, M., Hayati, D., Hochrainer-Stigler, S. and Zamani, G.H. (2014). Under-
standing farmers’ intention and behavior regarding water conservation in the Mid-
dle-East and North Africa: A case study in Iran. Journal of Environmental Manage-
ment 135: 63-72. 

Yuan, K.-H. and Hayashi, K. (2003). Bootstrap approach to inference and power analy-
sis based on three test statistics for covariance structure models. British Journal of 
Mathematical and Statistical Psychology 56(1): 93-110.

http://www.saiplatform.org

