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Abstract: In this article we present two studies. The first was designed to identify Greek agronomists’
levels of sustainability-related competencies and to examine whether gaps in these skills restrict their
ability to promote sustainable agriculture (SA) as well as their willingness to engage in SA networks.
The second study was conducted to compare the perceived effectiveness of different schemes aimed
at enhancing agronomists’ competencies on SA. Study 1, following a mixed-methods research design,
uncovered that the low levels of agronomists’ marketing skills diminish their willingness to participate
in SA networks and their self-efficacy in promoting SA, thus generating a sense of anxiety towards
sustainable farming. Quantitative results also revealed that levels of knowledge on SA and
agronomists’ networking competencies affect their involvement in sustainable agricultural
management. Interpretative Phenomenological Analysis showed that there is a gap between
agronomists’ skills/competencies and the reality of practicing agricultural sustainability, whereas it also
highlighted the lack of organized knowledge-creating opportunities targeted at SA. Study 2 indicated
the importance of weaving together many actors in order to create attractive and effective competence
development projects. In parallel, our findings call for a shift from purely didactic approaches to more
experiential ways of knowledge construction, and from a focus on technical knowledge to the
development of interdisciplinary skills. In sum, this pair of studies emphasizes the need to go beyond
traditional schemes of agronomic knowledge transfer to the development of multi-actor learning
environments that can serve as mediating hubs in agronomic knowledge, endowing agronomists with
key competencies needed to promote SA.

Keywords: sustainable agriculture, competencies, knowledge, agronomic education, Interpretative
Phenomenological Analysis

Introduction
Agricultural systems, producing important commodities but also generating environmental
externalities (German et al., 2017; Luo et al., 2017; Navarro et al., 2017), are at the center of
the discussion on sustainability. Both academic and policy circles express concerns over the
ability of current agricultural practices to ensure long-time productivity of farming systems
and to sustain ecologically and socially sound development. Therefore, national and
international policies constantly strive to find appropriate ways to promote the idea and praxis
of sustainable agriculture (SA). Nevertheless, such a shift from conventional to alternative
modes of agricultural production is knowledge-intensive (Blay-Palmer et al., 2016; Velten et
al., 2014) and requires the opening of new spaces for agricultural knowledge and innovation
(Marin et al., 2016; Pogutz and Winn, 2016; Moschitz and Home, 2014). Thus, the
development of appropriate knowledge co-evolution schemes among key actors emanates
as a top priority for both academia and extension services.
However, supplying farmers with technical knowledge is not sufficient to support transition
towards sustainable farming. Agricultural professionals have to use tailor-made approaches
(MacRae et al., 1990) that can help farmers increase their knowledge-generating potential
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(Valencia et al., 2015). Hence, a crucial question is whether the actors who guide knowledge
co-creation processes have the skills and competencies needed to broker sustainable
change in agriculture. In this study, using a mixed-methods approach, we aimed at
identifying Greek agronomists’ gaps in knowledge and skills related to sustainable
agriculture, to trace the causes of these gaps, and to evaluate different forms of conventional
and innovative lifelong learning approaches aimed at increasing agronomists’ sustainabilityrelated knowledge and skills.

Brokering sustainability: Finding the golden mean between theory and
praxis
Early discussion on agricultural sustainability emphasized the need to theorize SA and to set
up a new framework for research in the field (Gliessman, 1990; Lockeretz, 1988; Lowrance
et al., 1986). Simon (1989) was one of the first to note the need to create a threat linking
theory with praxis in order to maintain a balance between them. The last two decades,
research on both the practice (behavioral norms and routines) and the praxis (the application
of knowledge into actual activities) of SA has witnessed tremendous progress. Issues such
as climate change, renewable energy, and sustainable rural development have attracted
considerable research attention (Hassan et al., 2014), followed by a growth in sustainabilityrelated investments in many countries (Pretty and Bharucha, 2014; Wang, 2014). However it
is still questionable whether the sheer and constantly growing volume of research outputs
reaches farmers, further enhancing the expansion of SA in rural settings.
In spite of the efforts made to increase farmers’ sustainability awareness and knowledge
through participatory processes (Wijaya et al., 2018; Pretty and Bharucha, 2015), extension
systems seem in the most cases unable to facilitate and guide the change process (Clark et
al., 2017; Lioutas et al., 2017). In parallel, several indications confirm that agronomists and
extensionists are far from being ready to undertake the role of change agents, supporting
thus the transition towards sustainable models of rural development. Recent studies indicate
a deficit of competencies and skills related to sustainable agronomic practices (Suvedi et al.,
2018; Umar et al., 2017; Yadav et al., 2013) which restricts the efforts to boost adoption of
SA by farmers (Rodriguez et al., 2009).
In the dynamic and complex field of SA, effective change occurs when different transition
strategies are integrated into scientific thinking (Dentoni et al., 2017). Hence, agronomic
education and training should both adopt a holistic perspective, aimed at assisting
agronomists develop critical skills and competencies which reflect what Mezirow (1981, p. 9)
calls “the realities of practice.” This premise generates the need for developing and
implementing alternative knowledge production and exchange models that synthesize local
and scientific knowledge in order to help farmers adapt themselves and their farm
enterprises to the new conditions that transition to sustainability engenders (Altieri, 2004;
Pretty, 1995). To address this need, agricultural universities began to develop courses or
programs on SA (Clark et al., 2013; Jacobsen et al., 2012) and to design and implement
pedagogical practices tailored to the complex nature of agricultural sustainability (Valley et
al., 2018; Culhane et al., 2016).
The promising results of such initiatives (Abubakar and Yusuf, 2017; Rodríguez-Solera and
Silva-Laya, 2017) indicate that to face the challenges imposed by the quest for sustainability
it is important to reorganize both agronomic education and training so as to provide
agronomists with new sets of competencies. From an adult education point of view
(Queeney, 1995; Argyris, 1993), the diagnosis and classification of learners’ needs is an
important step towards the design of any efficient program targeted at competence
development. In the current research, we aimed at providing a series of insights on the
competencies needed by Greek agronomists in order to support transition towards SA. We
also propose some new directions for agronomic education and training and we discuss the
ways in which lifelong learning approaches can be interwoven to increase their effectiveness.
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Zooming-in: Agronomists’ self-efficacy and transition to SA
Although contemporary literature offers ample evidence that production and co-evolution of
sustainability-related knowledge have still wide margins for improvement, little is known on
how professionals experience – and deal with – their knowledge shortcomings. From a social
psychology perspective, it is well documented that the sense of inadequate competencies
reduces individuals’ motivation to get involved in tasks and/or situations where these
competencies are considered as necessary conditions (Ajzen, 2002; Gecas, 1989).
Therefore, to better understand agronomists’ attitude towards SA and their ability to promote
sustainable transformation, it is important to understand their own beliefs and perceptions on
the knowledge and skills they have or need.
To this end, in the current work, we put a particular focus on the issue of self-efficacy. Selfefficacy – a fundamental concept in Bandura’s (1986) social cognitive theory – refers to a
person’s beliefs of her/his capability to successfully cope with specific situations. In other
words, self-efficacy represents the sum of one’s perceptions on her/his ability to perform a
task or a series of specific tasks (Gist and Mitchell, 1992; Bandura, 1989). Importantly, selfefficacy regulates work motivation (Canrinus et al., 2012), given that it affects intentions
(Zhao et al., 2005) and future behaviors within professional contexts (Consiglio et al., 2016).
In addition, it is more than well-documented that professionals’ self-efficacy is positively
associated with their job performance (Judge and Bono, 2001), work engagement (Skaalvik
and Skaalvik, 2014), and creativity (Ford and Gioia, 2000). As Bandura (1995; 1982) argues,
self-efficacy is an important determinant of individuals’ willingness to engage in various tasks
and to further increase their skills. In this vein, low levels of self-efficacy might reduce
agronomists’ willingness to participate in SA promoting schemes, since people tend to avoid
getting involved in situations they believe that exceed their competencies (Bandura, 1977).
The latter concept, willingness to participate in networks and communities of praxis, is
another important factor driving transition towards SA (Hassanein and Kloppenburg, 1995).
Participation and collaboration are considered as key elements of any alternative paradigm
of rural development (Pretty, 1994). Especially in the case of SA, theorists and researchers
converge in the idea that SA can effectively be promoted through networked arrangements,
which include farmers, professionals, researchers, and market actors (Moschitz et al., 2016;
Niewolny et al., 2016; Klerkx and Jansen, 2010). Nevertheless, as a new line of research
indicates, in farm settings participation is largely determined by the levels of stakeholders’ felt
competencies (Lioutas and Charatsari, 2018; Triste et al., 2018; Charatsari et al., 2017;
Zamani et al., 2016; Charatsari et al., 2013). Furthermore, a lack of competencies might
raise feelings of task-related anxiety (Bandura, 1988), reducing thus both task performance
(Martin and Gill, 1991) and individual’s engagement with situations she/he sees as
threatened (Meijman and Mulder, 1998), especially when the task includes a high degree of
complexity, as in the case of SA.

The present studies
In this pair of studies, instead of simply assessing the levels of agronomists’ competencies,
we devoted more attention to the factors determining these levels and to the implications the
(in)adequacy of such competencies has for the promotion of SA. Moreover, we focused on
the ways (university and adult) agronomic education can endow agronomists with key
competencies needed to promote SA. An important question that guided our research design
concerned the types of competencies which affect agronomists’ self-efficacy towards
promoting SA, their willingness to participate in SA networks, and their anxiety towards SA.
In Study 1, to answer this question, we adopted a mixed-methods approach. In the
quantitative strand of the study we assessed four types of competencies which according to
the literature are important for the promotion of SA: networking capacities and marketing
skills (Grover and Gruver, 2017; Matouš et al., 2013; Teklewold et al., 2013), problem solving
competencies (Tomlinson and Rhiney, 2018; Dogliotti et al., 2014), and levels of knowledge
on SA (Schut et al., 2016; Meijer et al., 2015). Then, we examined whether these
competencies affect key variables of interest. In the qualitative strand we attempted to further
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illuminate the findings emerged through these analyses. Study 2, following the results of our
first study, sought to evaluate different forms of conventional and innovative lifelong learning
approaches aimed at increasing agronomists’ sustainability-related knowledge and skills. To
meet this purpose we developed and then compared 36 different scenarios.

Study 1
Method
Participants and research design
Data for this study were drawn from a sample of 107 Greek agronomists who worked in the
public or private sector. Public sector’s agronomists in Greece are charged with various
administrative tasks, whereas their work duties also include advisory work in a smaller
proportion (Koutsouris, 2014). On the other hand, private agronomists are mainly focused on
the selling of agricultural inputs and technology, while advisory work is an extra, cost-free
service they offer to their clients (Lioutas et al., 2017). All participants had a tertiary degree
(18.7% graduated from agronomic Technological Educational Institutes, 59.8% had a
diploma from an agricultural university and 21.5% had a university diploma and a Master’s
degree) whereas 66.4% of them were men. Their mean age was 40.8 (S.D.=10.7), and their
average working experience was 10.1 years (S.D.=7.3).
Participants were first asked to answer a set of questions. In a follow-up phase, 18 of them
(16.8%, mean age=41.7, 72.2% men) were selected and interviewed in a rather informal way
through sequential semi-structured interviews, in accordance to the principles of
Interpretative Phenomenological Analysis (Smith and Osborn, 2015; Larkin et al., 2006). The
technique of Interpretative Phenomenological Analysis (IPA) was introduced in the field of
psychology during 1990s (Smith, 1996), and bloomed after 2000 before its expansion to
other fields (Hefferon and Gil-Rodriguez, 2011). Recently, researchers have used this
qualitative approach to collect and analyze data related to rural development processes
(Convery et al., 2010) or the ways entrepreneurs learn through experience (Cope, 2011). As
a tool, IPA emphasizes the importance of participants’ lived experiences and the ways
people make sense of them (Larking and Thompson, 2012). Nevertheless, the case-by-case
focus of this analysis makes its use difficult in large sample sizes. Eatough and Smith (2017)
argue that an appropriate number of participants for an IPA study should not exceed 30
persons, with smaller samples being the common practice.
Measures
To measure agronomists’ skills and competencies we used a series of instruments. To
assess agronomists’ competencies in helping farmers solve their entrepreneurial problems
we used three items (e.g., “I am able to provide farmers with various alternatives when they
face entrepreneurial dilemmas”). Items were measured on a five-point Likert-type scale, from
“completely disagree” to “completely agree.” The internal reliability estimate (Cronbach’s
alpha) for this scale was 0.78. A new variable referred to decision-making autonomy was
computed by averaging the three items (M=3.74, S.D.=0.74).
For measuring participants’ skills in facilitating farmers’ networking we used six items. An
example item was “I am able to help farmers develop alliances with their counterparts.”
Response options varied from 1 (not at all true) to 5 (very true). A principal axis factoring
revealed that items loaded on a single factor (explained variance: 45.9%). An overall variable
was computed by averaging scores on these six items (Cronbach’s alpha=0.76, M=3.30,
S.D.=0.79).
Four items were generated to assess agronomists’ knowledge on sustainable farm practices.
Subjects rated these items on a five-point scale from 1 (not at all true) to 5 (very true). A
principal axis factor analysis yielded a single-factor solution, explaining 46.1% of the total
variance. A variable concerning participants’ knowledge was computed as the average of the
four items (Cronbach’s alpha=0.60, M=3.28, S.D.=0.78).
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Three more items aimed at measuring marketing related skills were completed by
respondents. Principal axis factor analysis revealed that a one-factor solution provided the
best fit for the data (explained variance: 69.9%). Cronbah’s alpha for this scale was
satisfactory (0.73). By calculating the average of the item scores we created a “Marketing
skills” variable. The mean score for this variable was 3.19 (S.D.=0.70).
In addition to these measures we used some single-item questions to assess the dependent
variables as well as the importance attributed by participants to the issue of sustainability.
The latter concept was assessed with the use of a five-point scale anchored by “very low
importance” and “very high importance” (M=2.44, S.D.=1.01). Agronomists’ self-efficacy in
promoting SA was measured by a five-point Likert-type statement. The mean score for the
variable was 2.17 (S.D.=0.99). A single item measured on a seven-point scale ranging from
“very low” to “very high” assessed participants’ willingness to participate in SA networks
(M=3.22, S.D.=0.97). Finally, respondents were asked to rate their levels of anxiety when
they are asked to deal with SA, by selecting among five answers, ranging from “very low” to
“very high” (M=2.11, S.D.=0.91).
Results
Quantitative analysis
To examine the relative influence of the four assessed types of competencies on
agronomists’ self-efficacy, their willingness to participate in SA networks, and their levels of
anxiety towards working on issues pertaining to SA, we followed a hierarchical regression
procedure. At step one we entered participants’ gender, age, and work experience. In the
second step we added perceived importance of sustainability. Then, in the third step, we
included the four scales referring to the different types of competencies we assessed.
In the first regression we found that in the final model (Table 1) networking competencies
(β=0.38, p<0.01) and levels of marketing skills (β=0.20, p<0.05) predicted agronomists’ selfefficacy. The variables entered at Step 1 and Step 2 explained about 2% of the total
variance, whereas the scales entered at Step 3 explained 19% of the total variance (p<0.01).
The second regression revealed that marketing skills (β=0.23, p<0.05) and knowledge on SA
practices (β=0.21, p<0.05) were positively associated with subjects’ willingness to participate
in SA networks. As a group, the four types of competencies and skills explained a significant
amount of variance in willingness to participate (ΔR2=0.13, p<0.01). The final regression
showed that, again, the final set of predictors accounted for a significant R2 change
(ΔR2=0.15, p<0.01) whereas it was also found that marketing skills (β=-0.30, p<0.01) and
knowledge on issues related to the SA (β=-0.21, p<0.05) were significantly and negatively
related to the levels of agronomists’ anxiety while working on sustainable farms. Interestingly,
in the two last regressions age emerged as a significant predictor in Step 1, but its
significance decreased after entering the scales referring to agronomists’ skills and
competencies (p>0.05). However, as a set, both demographic variables and the importance
attributed to SA were non-significant for predicting willingness (ΔR2=0.06, p>0.05; ΔR2=0.01,
p>0.05) or anxiety (ΔR2=0.06, p>0.05; ΔR2=0.01, p>0.05).

Gender
Age
Work experience
Importance of SA
Problem solving skills
Networking competencies
Knowledge on SA practices
Marketing skills

Table 1. Final models of the hierarchical regressions
Self-efficacy in
Willingness to participate in
promoting SA
SA networks
0.01
-0.03
0.11
0.25
-0.12
-0.13
-0.06
-0.02
-0.05
0.14
0.38
-0.01
0.21
0.05
0.20
0.23

Anxiety
-0.01
-0.25
0.16
0.07
-0.04
-0.02
-0.21
-0.30

Note: Significant coefficients are in boldface

Interpretative phenomenological analysis
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A major focus of our IPA was to uncover the process through which agronomists develop
competencies related to SA. To this end, we included in our sample participants who
reported different levels of self-efficacy, willingness to participate in SA networks, and anxiety
towards the promotion of SA. This procedure leads to a group of participants which had no
significant differences from the initial sample in the levels of competencies. Independent
sample t-tests revealed that in all cases the differences between the group of IPA
participants and the total sample were non-significant (p>0.05).
Our analysis revealed three superordinate themes: fragmented knowledge on SA, limited
repertoire of communication and facilitation skills, and lack of interdisciplinary competencies.
Table 2 presents these themes, their sub-themes, and some illustrative parts of the
transcribed interviews. Our discussions with the 18 agronomists revealed that most
interviewees believe that their levels of knowledge on issues pertaining SA are sufficient to
support and assist farmers. However, this knowledge is piecemeal and often grounded on
inference-based representations. As some participants reported, this knowledge has been
developed mainly through a trial-and-error procedure, which was iterated many times during
their careers. The lack of opportunities to systematically refresh and advance their
knowledge on SA is an obstacle in agronomists’ effort to support conversion to SA. As a
participant noted, sometimes farmers are aware of the new knowledge developments
whereas agronomists lagged behind.
Table 2. Superordinate themes, subordinate themes, and illustrative narratives
Superordinate theme

Sub-theme

Illustrative comment

Fragmented knowledge on SA

Trial and error
learning

“You are trying, you fail, you learn; I’m okay with
that. It’s just part of the work. However, you can’t
convince a farmer to do the same, for them every
mistake counts.”

Lack of opportunities
to gain knowledge on
SA

“Where can anyone learn anything on SA? You
just type in Google a question, hoping to be lucky.
Most of the times you aren’t.”

Difficulties in
communicating
messages to farmers

“You must use different language in every case.
It seems easy but it is not, since every farmer has
his own language. So, you are trying to guess:
What kind of guy is this one?”

Handling group
dynamics

“What can you do when your group is in
conflict? You just improvise, obviously.”

Lack of problemsolving competencies

“Organic farmers always ask me: How to do
this? How to do that? An endless series of ‘how’
questions. I’m trying to figure out an answer but…
You know, problems in real life are always more
complex than those described in the textbooks we
were reading as students. That’s why I prefer to
work with conventional farmers. Fewer questions,
easy answers, less stress.”

Lack of farm planning
competencies

“When you are working with ‘sustainable’
farmers the most demanding part of the job is to
help them sell their products. For conventional
farmers it’s easy. There are many opportunities;
they have just to choose one. In SA the thing is
different.”

Limited repertoire of
communication and facilitation
skills

Lack of interdisciplinary
competencies

Moreover, the majority of interviewees agreed that they lack facilitation skills, a phenomenon
that seems to increase in younger and entry-level professionals. Consequently, they confront
difficulties in group projects. A major concern for most agronomists is their inability to handle
group dynamics and in-group conflicts. In addition, most of the participants mentioned that –
especially during their early career stages – they met difficulties in the process of
communicating with farmers. An important antecedent of these shortcomings lies in the
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nature of higher agronomic education in Greece: the current context of agronomic education
in the country focuses almost exclusively on the acquisition of technical knowledge, whereas
the development of interpersonal skills and competencies receives limited attention. In fact,
only three out of the thirteen higher education institutes that offer a bachelor in agronomy
include courses of agricultural extension in their programs. As some interviewees noted,
university curricula in the country are mainly devoted to producing technically skilled and
highly specialized professionals. Such an orientation leads to a considerable imbalance
between the levels of technical knowledge and facilitation competencies that young
agronomists possess. Consequently, after their graduation, agronomists have deep expertise
– that usually remains untapped – in particular domains (e.g., entomology, pest control,
irrigation systems) whereas they are in short of necessary skills to effectively communicate
with farmers.
Furthermore, it was evident from the data that agronomists need more interdisciplinary
competencies. Some participants focused on agronomic competencies, whereas others
talked about skills pertaining to the economic and social aspects of sustainability. Although
the analysis suggested that work experience increases such skills, participants described a
high level of difficulty in dealing with complex situations, which, in turn, eliminates their selfconfidence in solving complex problems associated with SA. Importantly, in all the three main
themes emerged from the analysis, a common denominator is the inability of agronomic
education to supply agronomists with key skills needed to support transition towards SA.

Study 2
Method
The second study was based on data from a sample of 68 agronomists (mean age=41.6,
S.D.=11.5; 64.7% men). Among the participants 57 (83.8%) had a university diploma in
agronomy and 11 (16.2%) graduated from agronomic Technological Educational Institutes.
The average work experience for the total sample was 8.9 years (S.D.=6.9). Subjects were
asked to evaluate the effectiveness of 36 different scenarios related to agronomists’
competence development by using a one to seven scale, with the higher values indicating
greater perceived effectiveness. These scenarios differ in their aims and foci, the degree of
public-private mix in the designing of competence development projects (CDPs), and the
strategies proposed to construct knowledge (Appendix). This way we attempted to
concentrate our analysis on the main elements determining the quality and effectiveness of
CDPs (Avis, 2014; Mulder, 2012; Lans et al., 2011). Participants had the opportunity to read
an analytical description of each scenario before rating its effectiveness. Methods of
knowledge construction were divided into three general categories: one including purely
didactic approaches, one comprising from experiential techniques, and one consisting of a
mix of didactic and experiential strategies. Moreover, although in all cases the general target
was to increase agronomists’ sustainability-related competencies, in each scenario the focus
of CDP was on a group of technical agronomic competencies (referred to hereinafter as
“agronomy”) or on a set of interpersonal and interdisciplinary competencies (referred to as
“interdisciplinary issues”).
Results
Among the 36 examined scenarios, lowest ratings were observed for those involving only the
public sector or only private companies. The average rating of all scenarios referred to
publicly designed CDPs was 2.68 (S.D.=0.89), whereas the corresponding average for
privately developed CDPs was 3.08 (S.D.=1.09). Interestingly, paired sample t-test revealed
that the difference between the two sets of scenarios was statistically significant (t=-4.19,
p<0.01). The twelve scenarios concerned CDPs developed through the collaboration of
public and private sectors received the highest evaluation. For CDPs designed jointly by
universities, private companies and public organizations the mean score was 4.74
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(S.D.=0.96) while the possibility of collaboration between private bodies and public
universities also received high ratings (M=3.74, S.D.=1.31).
The highest mean score among the examined scenarios was observed for the Scenario S16
(M=5.65, S.D.=1.14) which concerns CDPs jointly developed and implemented by public
organizations, universities and private agencies, offering a mix of instructional and
experiential techniques aimed at improving a wide range of agronomists’ competencies
(Table 3). High ratings were also noted for the Scenarios S22 (M=5.59, S.D.=1.45), S18
(M=5.44, S.D.=1.23), and S21 (M=5.15, S.D.=1.17). Between the scenarios S16, S22 and
S18 the differences were not statistically significant. On the contrary, these three scenarios
had significant differences in their mean scores with all the remaining 33 scenarios.
An interesting finding is that, as a set, scenarios that were based on the integration of both
didactic and experiential methods received significantly higher ratings than these in which the
proposed methods were purely didactic (t=-7.02, p<0.01) or fully experiential (t=-11.02,
p<0.01). However, it is noteworthy that, as a group, scenarios which predicted the use of
didactic approaches did not showed significantly lower mean scores than those based only
on experiential practices (t=-1.61, p>0.05). Finally, as we expected, CDPs focused
exclusively on agronomic knowledge had significantly lower mean scores than those
concerned a wider array of competencies (t=-2.93, p<0.05).
Table 3. Key features of the four highly rated scenarios
Key aspects
Organizer(s)

Methodology

Focus

Scenario

Public actors, private actors and
Universities

Didactic and Experiential

Interdisciplinary issues

S16

Private actors and Universities

Didactic and Experiential

Interdisciplinary issues

S22

Public actors, private actors and
Universities

Experiential

Interdisciplinary issues

S18

Private actors and Universities

Didactic and Experiential

Agronomy

S21

Discussion and conclusion
The Gulliver effect
Our qualitative analysis confirmed that the system of agronomic education in Greece is
unable to endue agronomists with practice-oriented knowledge and soft skills (Koutsouris
and Papadopoulos, 2000), thus reducing their capacity to deal with sustainability related
issues (Österle et al., 2016). However, at the other end of the spectrum, this skills deficiency
oftentimes leads agronomists to face a difficult situation: they must handle a complex array of
tasks and duties, without having the necessary proficiency. This holds true especially for
young, entry-level professionals who experience feelings of mis-fit when they have to cope
with complex sustainability challenges, a situation leading to a particular “Gulliver effect”
(from Jonathan Swift’s novel “Gulliver’s travel”). In other words, agronomists’ specialized
knowledge and expertise makes them “too skilled” for conventional production systems but
not skilled enough to confront with problems related with SA. As we found in Study 1, the
lack of competencies necessary to promote SA not only confines their performance in
supporting farmers who follow sustainable production models, but it also produces a
decrease in self-efficacy and high levels of stress, therefore diminishing agronomists’
willingness and perceived ability to facilitate the transition towards SA.
Although one could argue that the lack of such competencies can be compensated by the
skills an agronomist gradually develops within the job setting, several indications confirm that
when persons feel incompetent to deal with a work indicate a tendency to avoid involvement
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with it (Kong, 2013). On the contrary, individuals who experience a sense of competence are
characterized by higher levels of work engagement (Bakker, 2011) and job satisfaction (Ha
and Choi, 2010), increased motivation (Gagné and Deci, 2005), and higher rates of selfesteem (Deci et al., 2001). In this vein, it is expected that the facilitation of competence
development through participation in CDPs –especially during the early career stages – can
lead to a greater level of self-efficacy and, consequently, to the formation of positive attitudes
towards the promotion of SA. However, before implementing any intervention aimed at
enhancing such competencies it is important to identify central objectives and key-priorities in
order to customize CDPs to target professionals’ real needs and expectations. Although our
second study offered several related findings, only future research can settle this question.
From technical knowledge to interdisciplinarity
Our both studies demonstrated that pure technical knowledge cannot set a solid ground for
fostering the promotion of SA. Interpersonal skills, market penetration competencies and
group guidance skills were found on the one hand to affect agronomists’ attitudes towards
working on SA (Study 1) and on the other hand to be considered as important determinants
of the effectiveness they attribute in projects targeted at their competence development
(Study 2). Since institutes of agronomic education in Greece have not yet embraced the idea
of interdisciplinarity, the best route to achieve this goal is through the development of
collaborative networks between university and industry (Kruss, 2006).
Indeed, our findings lend support to the argument that community-university and publicprivate partnerships can enhance the potential of sustainability education (Ashton et al.,
2017; Niewolny et al., 2016), whereas also substantiate the need for hybridizing
professionals’ knowledge by adopting interdisciplinary approaches (Pearce et al., 2018;
Tejedor et al., 2018; Annan-Diab and Molinari, 2017) and strategies leading to the coevolution of solution-oriented knowledge (Gredig and Sommerfeld, 2008). As an interesting
new stream of research has showed, such “hybrid learning configurations” can provide a
novel setting for the development of transboundary and creative knowledge (Cremers et al.,
2017; 2016). Nevertheless, further research is needed on the ways the public-private and
intersectoral collaboration can be fostered so as to open-up new spaces for agronomic
knowledge and competence.
Concluding remarks
This work represents one more step in the research of factors that induce or confine the
further expansion of SA. This set of studies indicated that, to face the challenges imposed by
the quest for sustainability, it is important to reorganize both agronomic education and
training in order to provide agronomists with new sets of competencies. Drawing on concepts
used in social psychology, and employing a wide range of methods spanning from
interpretative phenomenological analysis to scenario analysis and regression models, the
present studies disclosed that current forms of agronomic education and training in Greece
are unable to supply agronomists with the broad array of competencies required to promote
and support sustainable rural development. Moreover, our findings unveiled the need to
create alternative learning schemes, aimed at facilitating the production, exchange, and
communication of current and practice-oriented knowledge among individuals, organizations,
and academia.
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Appendix
Key features of the scenarios used in Study 2
Key aspects
Organizer(s)
Public organizations

Methodology

Focus

Didactic

Agronomy

S1

Interdisciplinary issues

S2

Agronomy

S3

Interdisciplinary issues

S4

Agronomy

S5

Interdisciplinary issues

S6

Agronomy

S7

Interdisciplinary issues

S8

Agronomy

S9

Interdisciplinary issues

S10

Agronomy

S11

Interdisciplinary issues

S12

Agronomy

S13

Interdisciplinary issues

S14

Agronomy

S15

Interdisciplinary issues

S16

Agronomy

S17

Interdisciplinary issues

S18

Agronomy

S19

Interdisciplinary issues

S20

Agronomy

S21

Interdisciplinary issues

S22

Agronomy

S23

Interdisciplinary issues

S24

Agronomy

S25

Interdisciplinary issues

S26

Agronomy

S27

Interdisciplinary issues

S28

Agronomy

S29

Interdisciplinary issues

S30

Agronomy

S31

Interdisciplinary issues

S32

Agronomy

S33

Interdisciplinary issues

S34

Agronomy

S35

Interdisciplinary issues

S36

Didactic and Experiential

Experiential

Public organizations and
Agricultural Universities

Didactic

Didactic and Experiential

Experiential

Public organizations and
Agricultural Universities with the
support of private companies

Didactic

Didactic and Experiential

Experiential

Private companies and Agricultural
Universities

Didactic

Didactic and Experiential

Experiential

Private companies and public
organizations

Didactic

Didactic and Experiential

Experiential

Private companies

Didactic

Didactic and Experiential

Experiential
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