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Abstract

Depletion of natural resources has become a key issue on the European policy
agenda. Bottom-up measures have emerged in several countries with a view to
promoting awareness campaigns and environmental sustainability, with the agenda
set by individuals who start up collective initiatives at the local level. Such collective
action provides an incentive to free-ride on the contribution of others. Social norms
and the consequent behavior of individuals involved in collective action assume
a key role in ensuring sustainable use of a public good, achieving significant, long-lasting
success. The present study aims to ascertain which determinants most affect farmers’
willingness to contribute to common resources. The empirical study was conducted in
an area in the province of Avellino (southern Italy) most affected by soil erosion problems.
The study focused on the willingness of farmers to contribute to the public good
through biomass production (Giant Cane). In all, 175 face-to-face questionnaires were
administered to farmers in September-November 2013. Schwartz’s norm-activation model
variables were collected. A Tobit model was implemented in which the dependent
variable was the land farmers stated they were willing to cultivate with Giant Cane. Four
on five psychological constructs, based on the NAM, proved statistically significant with
the expected sign, showing that an altruistic behavioral approach is useful to predict the
individual’s decision to adopt cooperation norms.
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Background
Environmental pollution, biodiversity loss, climate change and the inexorable depletion

of natural resources have become major issues on the European policy agenda. How-

ever, European governments have been very reluctant to adopt radical approaches to

solve such problems (Rootes, 2012; Hisschemöller and Sioziou, 2013). In this context,

bottom-up measures have emerged in several countries with a view to promoting

awareness campaigns and practical action aimed at environmental sustainability

(Caracciolo and Lombardi, 2012). By their very nature, such measures are set up by in-

dividuals who offer their time and resources to start up collective action initiatives at

the local level. This has major implications for the theory of public goods. Indeed, no

"rational selfish" individual would be willing to contribute to the production of a public

good even when, in a condition of cooperation with other individuals, this contribution

would entail a reciprocal benefit (Liebe et al. 2011). This assumption, known as the

“zero contribution thesis”, has been contradicted by some theoretical and empirical
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cases (Olson, 1965; Ostrom, 1991; Gibson et al. 2005; Ostrom, 2010; Sayfang 2010).

However, the production of a public good entails the non-excludability of individuals

from (direct or indirect) use of the good itself, also for individuals who do not contrib-

ute to supplying the good. This clearly provides an incentive to rely on the contribution

of others and use the good as a free rider. When such a situation occurs, it is referred

to as a social dilemma (Olson, 1965; Dawes et al. 1986; Ostrom, 2000). A social di-

lemma may be defined by a situation where each member of a group gains a better pay-

off if he/she pursues his/her personal interest but, at the same time, everyone benefits

from the fact that all members of that group aim at a common interest.

Better and more sustainable management of common resources is achieved when the

rules concerning the use of common resources are defined by involving economic sub-

jects who are in a situation of interdependence (Ostrom, 2000; Ostrom 2010; Ostrom

and Walker 2003). The social norms that arise as a result of interactions aim to reduce

the problem of free-riding, since they are based on relations of reciprocity and trust

(Ostrom, 2010). This assumption is a core idea in the theory of public goods and col-

lective actions. Following this line of reasoning, social/personal norms and the conse-

quent behavior of individuals involved in collective action assume a key role in

ensuring sustainable use of such goods, achieving significant, long-lasting success. Such

success is assured by the rules put in place in virtue of a reciprocal consensus within

the community (Berkes, 1987). This is why, in order to achieve a collective action with

high payoffs, it is necessary that individuals share social norms of cooperation. How-

ever, individuals show different willingness to start reciprocity and then collective ac-

tion. More precisely, as illustrated by Ostrom (2000), collective action may be initiated

thanks to the presence of conditional cooperators. Therefore, individuals “who are will-

ing to initiate cooperative action when they estimate others will reciprocate and to re-

peat these actions as long as a sufficient proportion of the others involved reciprocate”

(Ostrom, 2000 - p. 142). Put differently, when some individuals initiate cooperation,

others learn to trust them and are more willing to adopt reciprocity themselves, leading

to higher levels of cooperation. Conditional cooperators are thus the source of relatively

high levels of contribution in the management of common resources. From here it

emerges that social dilemma and trust in other people’s cooperation represents the

most important determinants that affect collective action.

Several types of collective action have relevance to natural resource management. To

the best of our knowledge, scholars have restricted their studies only to long-surviving

cooperation systems, like use and governance of forests (Agrawal and Goyal, 2001;

Antinori and Bray, 2005; Gibson et al. 2005), irrigation systems (Meinzen-Dick et al.

2002; Fujiie et al. 2005) and food community (Migliore et al. 2014, 2015). The existence

of different types of individuals allows the assumption that among economic actors

some are able to contribute to the management of common resources. To understand

whether conditions to generate collective action exist, dilemma concern and trust in

other people’s cooperation are not sufficient predictors of such behavior.

The present study aims to ascertain what determinants most affect farmers’ willing-

ness to contribute to common resources. The hypothesis underlying the study is that

an altruistic behavioral approach, using psychological constructs, could be useful to

predict the individual’s decision in sharing cooperation norms. Cooperative behavior is

more likely when economic actors are aware of the consequences and aware of the
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responsibility of their action on others, in a context featuring social dilemma and trust

in other people. Among public goods, an important role may be played by biomass pro-

duction in an agro-energy chain.

The empirical study was conducted in an area in the province of Avellino (southern

Italy), most affected by soil erosion problems. The main crop in the area is currently

wheat. The study focused on the willingness of farmers to contribute to the public good

through biomass production. The biomass crop suggested was Arundo donax (Giant

Reed); it was chosen because of its high biomass productive efficiency, its ability to sig-

nificantly mitigate soil erosion risk (it is a multi-year crop), and for its capacity to yield

an income comparable to wheat. Participants in the proposed, though hypothetical,

agro-energy chain were informed of the positive environmental effects of producing the

crop in question: increased production of agro-energy means a reduction in pollution

emissions (Kotchen and Moore, 2007); and contributes to mitigate soil erosion risk.

About 175 face-to-face questionnaires were administered to farmers in September-

November 2013. Schwartz’s norm-activation model (NAM) variables were collected

(Schwartz, 1977; Schwartz and Howard, 1980). A principal component analysis was

performed on NAM variables, allowing identification of five psychological constructs

namely: social dilemma, awareness of responsibility, personal norms, trust in other peo-

ple’s cooperation and awareness of consequences. Factorial scores of the above con-

structs, as well as some farmers’ and farm characteristics, were implemented in a Tobit

model in which the dependent variable was the amount of land stated by farmers po-

tentially involved in giant reed cultivation. Four out of five psychological constructs

proved statistically significant with the expected sign, showing that an altruistic behav-

ioral approach, by using psychological constructs, is useful to predict the individual’s

decision to adopt cooperation norms.

The paper is organized as follows: in section Norm activation model of pro-social

behavior we review the theoretical framework for describing farmers’ motivational atti-

tudes toward participation. In section Methods we describe the data and the empirical

model, while results of the econometric model are presented in section Results and

discussion. Conclusions follow, including some important caveats and limitations.
Norm activation model of pro-social behavior
Environmental depletion problems present an intrinsic contradiction between the opti-

mal choice for a rational individual and the social optimum. The trade-off between in-

dividual and collective benefit has often been conceptualized within psychological

models of altruistic behavior such as Schwartz’s norm-activation model (NAM)

(Schwartz, 1977; Schwartz and Howard, 1980). In general terms, Schwartz argued that

personal norms are the only direct determinants of pro-social behavior patterns. One

important class of pro-social behavior, with broad applicability, is cooperation.

According to Schwartz, personal (or moral) norms influence behavior when actors

are aware that certain actions have consequences on others’ wellbeing (called awareness

of consequences), accepting the responsibility of those actions (awareness of responsi-

bility). Put differently, relationships between personal norms and cooperative behavior

is moderated by the awareness of consequences (AC) and by the awareness of responsi-

bilities (AR) of such actions on other people. The NAM proposed by Schwartz
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generated diverse approaches applied both in social (Hopper and Nielsen 1991) and in

environmental contexts (Stern et al. 1999; Joireman et al. 2001; De Groot & Steg,

2009). Among the latter, the NAM was successfully implemented in empirical studies

concerning the willingness to pay for environmental protection (Liebe et al. 2010;

Guagnano, 2001; Guagnano et al. 1994). In these studies, however, the relationships

among NAM’s key factors remain fuzzy. Some scholars find that personal norms are

the best predictors of environmental behavior (Stern et al. 1999). Others indicate that

awareness of consequences on the environment, in agreement with personal norms,

can be the main predictors of pro-environmental behavior (Hopper and Nielsen, 1991;

Vining and Ebreo, 1992). Others, again, suggest that extra factors be implemented in

the NAM (Blamey, 1998; Joireman et al. 2001).

Indeed, it has been shown that social rather than personal norms are related to

environmental behavior (Ebreo et al. 2003). Guagnano et al. (1995) in a study on

waste recycling found that external conditions, that is, personal costs and presence

or otherwise of recycling bins, affect the relationship between the key factors of the

NAM and behavior. In line with these findings we believe that other factors could

be implemented within the NAM. According to the literature on participation in

natural resources management and collective action, the additional factors should be

sought after in the concept of social capital. Importantly, there are many interpreta-

tions of social capital, but one useful definition was made by Ostrom: “…the shared

knowledge, understandings, norms, roles, and expectations about patterns of interac-

tions that groups of individuals bring to a current activity…” (Ostrom, 1999:176). In

this regard, relations of trust, reciprocity and exchanges, common rules and norms

are often viewed as important mechanisms for building social capital assets (Pretty

and Ward, 2001).

Nevertheless, in a perspective of collective action the key question is not whether

any one individual will contribute, but whether enough individuals will contribute ra-

ther than free-ride. Individuals are seen to have contingent strategies or preferences,

cooperation being contingent on certain aspects of the choice-situation. For example,

cooperation has been found to be more likely when it is perceived that the good will

only be provided if every member of the collective action contributes. In other

words, cooperation is more likely when it is perceived that collective action will have

a desirable outcome. For these reasons the key determinants of willingness to con-

tribute to the public good should include social dilemma and trust in other people’s

cooperation. More precisely, we assume that pro-social behavior is predicted by five

types of determinants: social dilemma, trust in other people, social/personal norms,

awareness of consequences and awareness of responsibility. Among these, social/per-

sonal norms are related to a “moral obligation to perform or refrain from specific ac-

tions” (Schwartz & Howard, 1981), p. 191. The awareness of consequences is defined

as whether someone is aware of the positive or negative consequences for others

when acting or not acting pro-socially to protect the environment. Finally, awareness

of responsibility is described as a condition in which “a person believes he or she

can make a useful contribution to the solution of the problem, whith perceived out-

come efficacy” (Montada, and Kals, 2000; De Groot and Steg, 2009). However,

according to the literature on collective action, it is important to stress that trust in

other people occurs when individuals are engaged in an interaction process. Therefore it
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is possible to suppose that in an early-stage, hypothetical, collective action this variable

could be difficult to predict.

Methods
The data collected through the administration of the questionnaire with face-to-face in-

terviews are discussed here in relation to the main questionnaire sections. The aim was

to collect information to interpret and understand the choice behavior, and the psycho-

logical constructs, of 200 interviewed farmers. Farmers’ socio-demographic data were also

collected, as well as details on their general farm organization. Finally, farmers’ most re-

cent choices in terms of investments and innovation in their farm were collected as well

as in terms of participation in formal or informal forms of cooperation or contract.

We first drafted a pilot questionnaire. A final version of the questionnaire was then

organized into three main sections: first, socio-demographic; secondly, a detailed de-

scription of biomass cultivation, specifically giant reed, the set-up of the bioenergy

chain in the study area, the need for collective action from the local farmers; thirdly,

the set of questions related to the NAM. As for the latter, a seven-point Likert scale

was used to help respondents express their level of agreement between the statements

provided and their own motivations.

Administration of the face-to-face survey in the case-study area provided 200 ques-

tionnaires from the randomly selected sample. Descriptive statistics were collected on

the 200 farmers in question although only 171 were used in the model due to data

missing in the NAM section of the questionnaire. Based on the data collected by the

first section of the questionnaire (summarized in Table 1), in our sample the entrepre-

neurs are mostly male (63%), aged on average 43, full-time farmers and owners of the

land they cultivate.

The sample farms cover an area of 4092 ha, of which 3706 ha are cultivated. Farm

size is quite variable in the sample, ranging from a minimum of 1.5 ha to a maximum

of 340 ha. However, the most frequent size (sample mode) is 20 ha. Farms are generally
Table 1 Farmers’ SDs and farm characteristics

Description Mean Std.dev Min Max

Gender 1 if male; 0 female 0.61 N.A. 0 1

Age 43.17 11.76 18 80

Farm size Total area of sample farms (ha) 20.46 26.66 1.5 340

Total cultivated area Total cultivated area of sample farms (ha) 18.59 23.52 1 300

Full-time farmer 1 if full-time; 0 otherwise 0.77 N.A. 0 1

Individual farmers 1 if individual; 0 otherwise 0.96 N.A. 0 1

Number of plots 6 1 30

Land ownership

Property 0.72 N.A. 0 1

Rent 0.26 N.A. 0 1

Other 0.02 N.A. 0 1

Crops

Arable crops 16.70 21.91 0.5 280

Fruit trees 0.5955 1.14 0 9

N.A: not applicable.
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fragmented into several plots, varying from a minimum of 1 up to 30 plots, with an

average number of six per farm. Arable crops are clearly predominant in the sample

farms (93% of the total cultivated land). Only a very small share of the land is left for

olive trees, industrial crops and grapevines.

Erosion and landslides, along with steep slopes, are the most important causes of land

abandonment in the sample farms. Indeed, for the above reasons in 60 farms plots ac-

counting for 178 ha are no longer cultivated.

Entrepreneurs’ attitudes to change and openness to innovation were explored by in-

vestigating the investments and innovations introduced into their farms in the last five

years, as summarized in Table 2. In all, 70% of entrepreneurs had invested in new

equipment or new processing systems or had bought more land during the past five

years. Considerably fewer (46%) had introduced some innovation in cropping systems,

techniques and farm organization.

Not surprisingly, the younger entrepreneurs are more open to new investments and

innovations: the mean age of the “innovators” (41) is lower than the mean age of the

whole sample (43) and the most frequent value (mode) is 38. Cooperation and collect-

ive contracts are not particularly common in the sample. Although more than half of

the sample (56%) are aware of the presence of some forms of farmer cooperation and

contracts in the area, only 32% of the sample entrepreneurs have participated, focusing

mainly on the marketing side to control uncertainty, to secure a minimum price and

access to markets (Table 3).

Farmers who participate in different forms of cooperation are generally younger

(40 years old) than the sample average (43), and farm size is larger (25.58 ha) than the

average size of the sample (20.46 ha). The most common form of contract they are

involved with (68%) is informal and one-year long.

The last section of the questionnaire served to collect NAM (or psychological con-

structs) variables. In Table 4 the full statements presented to collect NAM variables

and some descriptive statistics are reported.

A crucial aspect in the analysis regards the elicitation of the key response variable of

interest: an open-ended question was used to elicit farmers’ intentions to participate in

the bioenergy supply chain. The latter was measured by means of the stated intention
Table 2 Investments and innovation in the past five years*

Absolute freq. Relative freq.

Investments in the last 5 years: 139 0.70

Machines 119 0.60

New constructions 66 0.33

Processing and packaging 6 0.03

Marketing 11 0.06

Land acquisition 83 0.42

Other 1 0.01

Innovations in the last 5 years: 91 0.46

Cropping system changes 35 0.18

Cropping technique changes 9 0.05

Organization changes 64 0.32
*The number of investments and innovations is greater than the number of farms as some farms have adopted more
than one.



Table 3 Presence of forms of cooperation in the area and participation

Absolute freq. Relative freq.

Forms of cooperation in the area: 111 0.56

Informal contracts 66 0.33

Cooperatives and trademarks 40 0.20

Supply chain contracts and guaranteed minimum price 2 0.01

Participation in cooperation activities: 64 0.32

Cooperation on the production side* 16 0.08

Cooperation on the marketing side** 48 0.24

*Technical assistance, supply of production inputs and raw materials, transfer of technological innovations.
**Product marketing, minimum price guarantee, less uncertainty in product allocation, access to markets.
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of farmers to allocate a share of their land (measured in hectares) for cultivating giant

reed (AB). This response could be assumed as a linear, additive and separable function

of the h-farmer’s observed individual attributes (IAh), of the structural characteristics

(FCh) of the farms owned, and of the h-farmer’s psychological constructs, or NAM

variables (PCh). Our research focused on identifying which of the above factors may
Table 4 Statements to collect NAM (psychological constructs) variables and the main
descriptive statistics - (Obs. 171)

Statement Variable
code

Mean St.dev Min Max

Social Dilemma (−)

If individually I do something for the environment it will not
change anything

NAM1 3.15 2.231 1 7

If other local farmers do not participate in biomass agroenergy,
I will not be willing to contribute to this supply chain either.

NAM2 2.64 1.927 1 7

If I do something for the environment, I am ingenuous, because I will
always suffer the environmental consequences of damaging action
committed by others

NAM3 2.72 1.959 1 7

Awareness of responsibility (+)

I see myself as a possible activist in the production of biomass
(Arundo donax)

NAM4 4.56 1.610 1 7

I would like, in the future, to contribute actively to the production of
energy from renewable and more environmentally sustainable resources.

NAM5 5.99 1.156 1 7

In the coming weeks I will improve my knowledge concerning the
possibility of cultivating Arundo donax for biomass production

NAM6 5.29 1.348 1 7

Personal/social norms (+)

Participating in a collective action for producing biomass is for
me important in order to contribute to helping the environment

NAM7 6.11 1.119 1 7

Contributing to the stewardship of the environment is a moral
obligation

NAM8 5.85 1.427 1 7

Trust in other people’s cooperation (−)

I believe also other farmers in my area would be willing to start
collective action for the production of biomass, obtaining clean
energy and helping the environment

NAM9 5.08 1.493 1 7

My family and friends would be proud if I contributed to the production
of energy from renewable resources through biomass production

NAM10 5.44 1.406 1 7

Awareness of consequences (+)

The best way to solve environmental issues is to act collectively NAM11 6.68 0.795 1 7

Improvement in environmental conditions can only be achieved
through collective action

NAM12 6.01 1.581 1 7

Expected signs in parentheses.
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affect and explain at least part of the variation in the key response variable (ABh).

Analytically,

ABh ¼ αþ βIAh þ γFCh þ δPCh þ εh ð1Þ

where β, γ and δ are the parameter vectors to be estimated in order to assess respectively

the role of individual farmers’ attributes (IAh), farm structural characteristics (FCh), and

farmers’ psychological constructs (PCh). εh ∼Ν(0, σ2) are the error terms, while α is the

intercept. Figure 1 shows the frequency distribution of farmers’ stated intention to crop

giant reed, with a 0 hectare response expressed by about 8% of the respondents. Since null

intention expressed by farmers assumes the typical corner-solution value of zero, the em-

pirical model employed has to consider the presence of a censored outcome.

Ordinary Least Square (OLS) regression does not yield consistent parameter esti-

mates due to a censored sample that is not representative of the population. In the

Tobit model the regression is specified as an unobserved latent variable, AB*h:

AB�
h ¼ αþ βIAh þ γFCh þ δPCh þ εh ð2Þ

If AB*h were observed, we would estimate the parameters by OLS. The observed vari-
able ABh is related to the latent AB*h through the observation rule:

ABh ¼ AB�
h if AB�

h > L
L if AB�

h≤ L
:

�
ð3Þ

The probability of an observation being censored is
Pr AB�
h≤L

� � ¼ Pr αþ βIAh þ γFCh þ δPCh þ εh≤Lð Þ
¼ Φ L−βIAh þ γFCh þ δPChð Þ=σf g ð4Þ

where Φ(⋅) is the standard normal cumulative distribution function.
Figure 1 Frequency distribution of stated intention of farmers to allocate some of their land to
growing Giant Cane.
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Results and discussion
In an attempt to condense the set of information collected in the questionnaire section

concerning the psychological constructs, a principal component analysis (PCA) was

performed. PCA allows original data to be converted into latent constructs (or dimen-

sions). Put differently, dimensions obtained by using PCA represent the main psycho-

logical constructs that serve to predict the pro-social (or cooperative) behavior of the

sample of farmers interviewed.

The PCA results identified, based on the original 12 variables, five principal compo-

nents explaining 69.3% of total variance (Table 4). The first construct (PC1) was termed

social dilemma. It is characterized by variables that detect a dilemma concerning environ-

mental protection, or the ability to cooperate with other farmers facing environmental is-

sues. The second extracted component (PC2) was termed awareness of responsibility. This

construct is positively characterized by variables related to personal credence which serve

to provide a useful contribution to solutions to environmental issues that entail the pro-

duction of renewable energy sources. The third construct (PC3) was personal norms, based

on variables underlining a moral obligation to perform or refrain from specific actions.

The fourth component (PC4), namely trust in other people’s cooperation, comprises vari-

ables defining trust in other farmers’ willingness to take part in collective action aimed at

biomass production. This component is characterized, moreover, by a variable that identi-

fies the trust that a farmer receives from his/her social network when deciding to contrib-

ute to environmental protection by producing agro-biomass. Last, but not least, construct

(PC5), or awareness of consequences, is identified by variables underlining the farmer’s

consciousness of the positive consequences that his/her pro-social behavior has, or may

have, on other members in the area. Once calculated, the PCA scores of the psychological

constructs (PC1, PC2, PC3, PC4, PC5, PC6) are included as predictors of the farmers’ inten-

tions to participate in the bioenergy supply chain (Table 5).

Table 6 reports the descriptive statistics of the independent variables selected in the

study, while Table 7 shows estimates of the relationship between farmers’ intentions to

join the bioenergy supply chain and the main driving factors.
Table 5 Components matrix based on NAM variables

Variables NAM - Psychological constructs Components

PC1 PC2 PC3 PC4 PC5

NAM3 Social dilemma .840 -.058 .085 -.070 -.095

NAM2 .799 -.067 -.049 -.122 .062

NAM1 .729 .179 -.171 .074 -.039

NAM6 Awareness of responsibility -.086 .843 .137 -.087 .076

NAM4 .212 .773 .037 .174 -.201

NAM5 -.082 .639 .097 .267 .418

NAM8 Personal/social norms -.071 .111 .863 .012 .108

NAM7 -.038 .104 .708 .357 .076

NAM9 Trust in other people’s cooperation -.059 .019 .060 .885 .048

NAM10 -.060 .184 .388 .597 .094

NAM11 Awareness of consequences .004 -.158 .384 -.195 .728

NAM12 -.053 .186 -.054 .372 .717



Table 6 Descriptive statistics of variables included in the empirical model

Variable Description Mean Std.dev Min Max

AB Agricultural land to bioenergy (ha) 3.37 3.22 0 22

IA1 1 if male, 0 female 0.61 N.A 0 1

IA2 Age (years) 43.67 12.18 18 80

IA3 1 if farmer, 0 entrepreneur 0.83 N.A 0 1

IA4 1 if full-time commitment, 0 part-time 0.75 N.A 0 1

IA5 1 presence of recent investments, 0 otherwise 0.7 N.A 0 1

IA6 1 if crops were changed recently, 0 otherwise 0.18 N.A 0 1

IA7 1 if farmer knows cooperatives, 0 otherwise 0.59 N.A 0 1

IA8 1 if farmer has participated in cooperatives, 0 otherwise 0.34 N.A 0 1

FC1 1 presence of fallow land, 0 otherwise 0.34 N.A 0 1

FC2 1 presence of livestock, 0 otherwise 0.23 N.A 0 1

FC3 Total agricultural area 19.64 28.14 1.5 340

PC1 Social dilemma 0 1 −1.44 2.66

PC2 Awareness of responsibility 0 1 −3.92 2.75

PC3 Personal norms 0 1 −3.37 2.24

PC4 Trust in other people’s cooperation 0 1 −3.74 1.8

PC5 Awareness of consequences 0 1 −5.98 1.64
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According to the parameter estimates, those related to psychological constructs (δ) and

farm characteristics (γ) significantly affect farmers’ propensity to participate in bioenergy

supply more than parameters related to farmers’ socio-demographic characteristics (β). In-

deed, among farmers’ characteristics, only farmer status (positively) and past knowledge

on cooperatives (negatively) affect farmers’ willingness to join the bioenergy supply chain.

Indeed, two out of three farmers’ structural characteristics appear to impact farmers’

choice: farms with a larger land endowment are more likely to allocate land to cultivating

Giant Reed, while the presence of livestock seems to reduce farmers’ propensity to join

collective action.

Looking at the role of psychological constructs, four of the five postulated dimensions

were found to influence the likelihood of farmers joining collective action. To be precise,

our results show that the likelihood of participating in the bioenergy chain increases when

the social dilemma dimension decreases. This result confirms what was stated by Ostrom

(2000). Specifically, higher suitability of collective action exists for farmers who are willing

to cooperate to solve social and environmental dilemmas.

Estimates also indicate higher willingness to join collective action for farmers who con-

sider themselves more useful in providing solutions to environmental issues by producing

renewable energy sources (awareness of responsibility dimension). Finally, both farmers’

moral obligation to specific pro-social engagement, or personal norms, and farmer’s con-

sciousness of the positive consequences of their pro-social behavior (awareness of conse-

quences) seem to affect positively their willingness to participate in collective action.

Conclusions
The present study aimed to ascertain which determinants most affect farmers’ willing-

ness to contribute to common resources management. The empirical study was con-

ducted in an area in the province of Avellino (southern Italy) highly affected by soil



Table 7 Estimates (in bold estimate of statistically significant parameters)

Parameter Description Estimates t P > t

β1 Gender 0.136 0.980 0.330

β 2 Age 0.008 1.410 0.162

β 3 Farmer or entrepreneur 0.867 4.040 0.000

β 4 Full-time or part-time commitment 0.133 0.760 0.447

β 5 Presence of fallow land 0.128 0.840 0.404

β 6 Presence of livestock −0.045 −0.260 0.799

β 7 Presence of recent investments 0.504 3.250 0.001

β 8 Crops were changed recently −0.049 −0.300 0.764

γ1 Farmer knows cooperatives 0.197 1.180 0.239

γ2 Farmer has participated in cooperatives −0.289 −1.880 0.062

γ3 Total agricultural area 0.010 4.350 0.000

δ1 Social dilemma −0.221 −3.090 0.002

δ2 Awareness of responsibility 0.142 2.070 0.040

δ3 Personal/social norms 0.114 1.660 0.099

δ4 Trust in other people’s cooperation −0.002 −0.030 0.973

δ5 Awareness of consequences 0.128 1.990 0.048

α Intercept −1.044 −3.050 0.003
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erosion problems. The study focused on the willingness of farmers to contribute to the

public good through biomass production (giant reed). Overall estimates suggest that

there is a systematic effect of the farmers’ psychological constructs in driving farmers’

behavior to be involved in the development of the agro-energy supply chain. The role

of these dimensions is at least as important as farms’ structural characteristics (land

area and farming system). Less significant impact was obtained for farmers’ individual

characteristics.

The theoretical approach implemented in the paper appears confirmed by the case

study results. Common resources management can be achieved when rules regarding

the use of public goods are defined by involving stakeholders with strong interdepend-

ency (Ostrom, 2010). Social norms help to reduce free-riding by building reciprocity

and trust. Moreover, social norms affect the behavior of individuals who are willing to

join collective action, with, as a consequence, a sustainable use of public goods. This

particularly holds when individuals, in the presence of a social dilemma, operate in the

same context and share the same objectives. When such conditions take place, cooper-

ation is initiated. In order to observe the long-lasting success of common resources

management, others have to learn to trust the complex network of stakeholders and

have to be more willing to adopt reciprocity leading to higher levels of cooperation.

Hence it emerges that social dilemma and trust in other people’s cooperation repre-

sent the most important determinants that affect long-lasting collective action.

However, as a result of this study “trust in other people’s cooperation” has no sig-

nificant impact on willingness to participate in collective action to build a bioenergy

supply chain. This could be due to the fact that our study concerns an early stage

collective action in which interactions are not in place. Put differently, while the

trust variable makes sense in the theoretical framework, in this study there are no

interactions among actors to be tested.
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Results do not have direct policy or agribusiness implications. However, it captures

the existence of conditions able to develop a collective action, through cooperation,

aiming at common pool resources management.

Starting from the concept introduced on the basis of this case study, future research

could develop in-depth studies in at least two directions. First, the area where data

were collected is limited to one region in southern Italy. We believe the area in ques-

tion is representative of the many Mediterranean areas affected by both low income

and environmental issues. However, replication of this study in other areas is necessary

to test the external validity of our results. Second, this study tested the participation in

collective action on an individual farmer’s non-coordinated decision. The results could

be different in the case of cooperation induced by external coordination. In this respect,

some aspects of collective action, common norms in particular, would be assured by

the cooperation and the results could be different. Finally, Ostrom (1990) describes col-

lective action as a dynamic perspective. Future research should take this aspect into

account.

Better knowledge of collective action and farmers’ propensity to undertake such ac-

tion could be useful to promote long-term sustainable management of public goods.

Therefore the role of political institutions should be to accompany such processes in

order to facilitate networking by creating agricultural policies that promote local bioe-

nergy production and sustainable management of public goods with a view to reducing

pollution emissions (Kotchen and Moore, 2007) and mitigating soil erosion risk. After

all, the call for sustainable development needs to be based on new civic values as well

as new forms of participation.
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