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Abstract

In Europe, research and extension services (RES) play a relevant role in the agricultural sector. A Struc-
tural Equation Model has evaluated the impact of RES on perceived farm performance in a sample of 247
holdings. Our interest is not only on the perceived benefits for small-scale holdings which request techni-
cal advice but also on the intermediate role of Strategic Orientations (SO), including market orientation
and innovation attitude, that could improve the effectiveness of RES. Our key findings support that SO is
a dynamic and determinant organizational factor that RES can stimulate, and involve a positive effect on
farms’ perceived performance.
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1. Introduction

Small-scale farmers supply a substantial part
of world food production. In Europe, small farms
are significant for rural employment and territo-
rial development, particularly if agriculture pro-
vides social, cultural and environmental services
(Claros, 2014). However, the performance of
small farmers is hindered by their lower capacity
to access capital and technology (FAO, IFAD &
WEFP, 2015) and by the lack of effective research
and innovation services promoting innovation
and entreprencurship (Graeub et al., 2016).

In many research fields, disseminating knowl-
edge has been shown to be important. In Europe,
research and extension services play a relevant

role in the farming industry, a dual system in
which millions of small farms coexist with large
and very productive commercial businesses (Eu-
rostat, 2013). Sutherland et a/l. (2017) point out
that recent transformations in European agricul-
ture have been biased in favour of larger-scale
farms.

Some OECD countries have extensive net-
works of regional technological centres, which
have become fundamental to the knowledge
transfer system and which are based on two es-
sential functions: applied oriented research and
training programmes to enable knowledge trans-
fer to final users (Esparcia ef al., 2014; Knierim
et al., 2015). In the European Union, the role of
Research and Extensions Services (RES) has
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been enhanced by the recent European Innova-
tion Partnership for Agricultural productivity
and sustainability (EIP-AGRI), which consid-
ers RES as an essential part of the Agricultur-
al Knowledge and Innovation System (AKIS).
In this paper, we focus on how RES are valued
by farmers. More specifically, we examine: (I)
the influence of RES on the smallholders’ per-
ception of farm performance (PP); and (II) the
role of Strategic Orientations (SO) such as the
farmer’s/farm’s market orientation and innova-
tiveness in mediating the impact of RES on farm
performance. We exploit the results of a survey
conducted in the southern European region of
Valencia, which is dominated by small-scale ag-
ricultural holdings.

The role of RES in Europe has been criti-
cized (Labarthe, 2009) and Klerkx and Leeuwis
(2008) point to several gaps that hinder coop-
eration among actors and constrain innovation
brokers from developing adequate networking
for innovation. Labarthe and Laurent (2013)
argue that the privatization of agricultural ex-
tension services could have unexpected adverse
effects on small farms in Europe. Sutherland et
al. (2017) provide very recent evidence on the
replacement of public extension services by plu-
ralist advisory services, which often do not fa-
vour small farms.

In the context of this study, we consider RES
as including Knowledge Intensive Business
Services (KIBS), Research and Development
(R&D) partnerships and the public advice that
is available to farmers. KIBS have been found to
be crucial for both the creation and diffusion of
innovation (Mas-Verdu et al., 2011). Muller and
Zenker (2001) consider that KIBS play a funda-
mental role in the innovation system by acting
as channels for knowledge transfer and, also,
by enhancing the innovation capacities of their
client firms. Fernandes ef al. (2013) underline
the growing recognition that KIBS can improve
competitiveness at the regional level. Huergo et
al., (2015) suggest that there is a need for public
advice services to support small firms’ financial
and human capacities to access R&D activities.
RES help to combine tacit and explicit knowl-
edge and translate it into knowledge that is use-
ful to specific users (Werr and Stjernberg, 2003).

Our focus is on the attributes of smallhold-
ers accessing RES. We examine whether these
services improve the smallholder’s perception
of farm performance. We are interested also in
investigating whether SO enhance the perceived
usefulness of RES and whether farmers see RES
as useful for promoting SO capabilities.

Evaluating these effects is relevant to deter-
mine the successes, strengths, and weaknesses
of RES as a key element in the AKIS. Our em-
pirical work uses a Structural Equation Model-
ling (SEM) approach. This has been employed
for numerous analyses of business strategic
management; the novelty in our case is that the
theoretical model integrates farmers’ own as-
sessments of RES as a construct. This allows us
to evaluate the effectiveness of RES and how
they are mediated by SO.

2. Conceptual Framework

2.1. Research and extension services for
small-scale farms

The innovation potential of Small and Medi-
um-sized Enterprises (SME) has been underesti-
mated (Baregheh et al., 2012). Innovative SME
exist in rural areas and participate in several
forms of knowledge transfer activities enabled
by R&D partnerships and technological centres
(Garcia Alvarez-Coque et al., 2015).

The focus on innovation in relation to SME
has increased as a result of the most recent Eu-
ropean rural programmes, which draw on with-
in the concept of AKIS understood as a system
of knowledge flows involving a wide range of
institutions and users (EU-SCAR, 2012). Uni-
versities and technology centres providing RES
are core elements of the AKIS. A critical assess-
ment of RES is needed in order to evaluate the
effectiveness of innovation policies (Ton et al.,
2015).

While knowledge and innovation are poten-
tial tools to increase agricultural productivity
and sustainability, some elements of the AKIS
are weakly connected, which questions their
perceived value for smallholders. The relevance
of RES increases if they are part of a dynam-
ic network of stakeholder alliances that foster
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co-innovation (Léppel et al., 2015). However,
some authors believe that RES in Spain are both
poorly adapted to farmers’ needs (Esparcia et
al., 2014) and introduce a distance between the
scientific and the real worlds (Ramos-Sandoval
et al., 2016). McCown (2002) points to persis-
tent problems related to the implementation of
innovation and the discrepancy between “sci-
ence-based best practice” and “management
action”. Innovation normally involves many in-
formal R&D activities such as experimentation,
learning, evaluation, and adaptation of technol-
ogies. O’Donoghue and Heanue (2016) suggest
that farmers who participate in formal extension
programs achieve higher incomes through im-
proving their innovation capacities and man-
agement practices. Rosenbusch et al. (2011)
suggest that the relationship between innovation
and performance in small-scale enterprises is
controversial and depends heavily on their own
context.

There is a large body of research on the de-
terminants of SME partnerships in R&D ac-
tivities and RES and business characteristics
such as firm needs, firm size, firm experience
and the local context (Knickel et al., 2009; La-
barthe, 2009; Pascucci and De-Magistris, 2012;
Garcia Alvarez-Coque et al., 2015). Although
the functioning of the institutional environment
of the AKIS has been studied, including pub-
lic research, development facilities and grants
(Klerkx and Leeuwis, 2008; Ton et al., 2015),
few studies investigate the perceived effective-
ness of RES on farmers’ SO and performance.
Since decision-making is often intuitive, sub-
jective and inaccessible to observe (McCown,
2002), we conducted a survey of a sample of
farmers in a region with a substantial presence
of small farms.

2.2. Farmers’ attributes and perceived per-
formance

The relationship between SO, firm innovation
and PP has received attention in the business
management literature (Bhuian et al., 2005).
However, Campbell (2014) argues that little at-
tention has been paid to considering the impor-
tance of SO and how they affect the performance

of agricultural holdings. In this paper, RES are
introduced as the antecedents to this relation-
ship. Below, we specify the main concepts that
will be in the theoretical model that we test.

Strategic orientations (SO)

Strategies are guided by managers’ inter-
ests in achieving the highest firm performance
compared to competitors. Campbell and Park
(2016) suggest that SO are reflected by manag-
ers’ beliefs, perceptions, attitudes, and choices.
In our research context, the managers are the
farmers, who Labarthe (2009) and Dolinska and
D’Aquino (2016) consider are sensitive to inno-
vation opportunities. Narver and Slater (1990)
and Baker and Sinkula (2002), identify market
orientation and innovativeness as relevant SO
that enhance firm performance. Based on this
premise, we built the construct (SO) based on
the complementary relationship and synergy be-
tween two farmer attributes: market orientation
(MO) and innovation attitude (IAT), which re-
flect the farmer’s ability to adapt to the market
and to propose innovative solutions. MO is a
cultural construct that focuses on the manager’s
attitude to customers and competitors (Narver
and Slater, 1990) and can be seen also as pro-
moting innovation (Mavondo et al., 2005). IAT
drives firm resilience and the ability to adapt to
market pressures, stay ahead of the competi-
tion and align technological and organizational
strengths to emerging opportunities. Micheels
and Gow (2014) highlight that the innovative
manager’s transform valuable market informa-
tion into product and process innovation. We
are interested in understanding whether or not
SO enhance the effectiveness of RES on per-
formance.

Perceived performance

Assessing the actual performance of a sam-
ple of smallholders is difficult without a direct
survey asking about their perception of perfor-
mance. Perception, of course, is subject to bi-
ases, including the subjective opportunity costs
related to family farms. PP refers to the farmers’
satisfaction or perceived utility, measured on
a set of scales (see below). Previous research
proposes several subjective measures to evalu-
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ate firm performance, based on subjective ver-
sus objective types of questions (Campbell and
Park, 2016). These are useful for assessing the
influence of RES and SO on farmers’ percep-
tions of their business.

As already stated, perceptions are subjective.
Small firms’ performance expectations are relat-
ed to their strategic choices. Wright ef al. (1995)
describe high-performing firms as those that com-
bine internal and external types of SE. Verhees et
al. (2010) consider product innovation and the
ability to respond to customer needs also to be
SO. Wiklund and Shepherd (2005) find that the
link between SO and firm performance is contro-
versial in small firms because of the substantial
financial resources needed to achieve success. PP
is related to firm resilience and related territorial
factors (Sanchez-Zamora et al., 2014), although
the farms in our sample are located in a relatively
homogenous regional context.

Socio-economic characteristics

We consider certain socio-economic charac-
teristics that affect PP. Toma et al., (2016) indi-
cate that farmers’ uptake of specific innovative
activities depend on their socio-economics char-
acteristics such as firm size, apart from their at-
titudes towards innovation. In our empirical ex-
ercise, we consider age (personal characteristic)
and firm size (socio-economic characteristic) as
control variables. Diederen et al. (2003) suggest
that younger farmers are more likely to adopt
innovations than are older farmers, who are

less exposed to external information and, there-
fore, later to learn about innovations available
in the market compared to their younger peers.
We considered using education level as another
control variable. However, we found significant
co-linearity between farmer age and education
(most farmers in the sample, aged under 40, had
completed at least high school education or a
professional training). We, therefore, chose age
as a control since it considers a wider range of
attributes that can affect the perception of per-
formance, including risk-aversion and innova-
tiveness. Also, Micheels and Gow (2014) sug-
gest that more experienced farm managers have
developed “useful heuristics” that enable them
to allocate resources efficiently.

Some studies examine the impact of firm size
and managerial experience on firm performance
(Gorton and Davidova, 2004; Hansson, 2008).
McLeay and Fieldsend (1987) use organization
size as a determinant of firm economic and fi-
nancial behaviour, which, in turn, affects perfor-
mance. Zagata and Sutherland (2015) suggest
that small-scale farms are more likely to be man-
aged by older and less business-oriented farm-
ers. Sirén et al. (2016) consider that small or-
ganizations may engage in knowledge creation
through day-to-day interactions with customers,
suppliers, and other business associates.

Model and hypothesis
The previous discussion suggests that RES
are crucial for improving SO and PP and that

Figure 1 - Path Diagram and hypothesized relationships.

Innovation Market
Attitude Orientation
Strategic
—— H1 Orientation H2
Research
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Extension H3 Performance
Services
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SO affect PP and their effectiveness for im-
proving PP. The model in Figure 1 draws on
this theoretical perspective. On this basis, we
hypothesize that:

HI. Research and extension services positively
influence strategic orientations.

Strategic orientations positively influence
perceived performance, controlled by age
and firm size.

Strategic orientations mediate the positive
effect of research and extension services on
perceived performance, controlled by age
and firm size.

H2.

H3.

3. Survey characteristics and scales

Data were collected through a farmer survey
(N=247), administered in winter 2012-13 in the
Valencia region. The size of the farms involved
is mostly between 2 hectares and 5 hectares.
Our target group was smallholders with at least
1 hectare of agricultural land, although we in-
cluded livestock holdings occupying smaller ar-
eas. Our random sample was drawn from small-
holders belonging to professional organizations.
Participation in RES was not a pre-condition for
inclusion in the sample so we do not expect sig-
nificant selection bias.

The productive orientation of the region is
mainly Mediterranean crops with a large pres-
ence of perennials including citrus and other
fruit trees, vineyards and olive trees. The average

Table 1 - Respondents’ characteristics (N=247).

Variables Frequencies Mean
Age (years) 48.16
Below 40 53
Between 40 & 65 177
Over 65 17
Firm size
(gross margins in €)
Over 20,000 85
5,000-20,000 126
Bellow 5,000 36

Source: Own farmers’ survey data.

age of the farmers in the sample was 48 years.
The age groups considered were under 40 years
old, between 40 and 65 years and over 65 years.
Firm size was based on gross margins (<5000
euros per year, 5000 to 20,000, and >20,000).
Table 1 shows that the sample includes mostly
very small farms, although we control for age
and farm size.

Reflective measures were used to evaluate the
conceptual model depicted in Figure 1. Farmers
were asked a series of questions in order to ob-
tain an assessment of their SO, their evaluation
of RES and their PP. We used a standard, Lik-
ert-type scale, ranging from “strongly disagree”
(1) to “strongly agree” (7). The RES items were
adapted from previous research by Segarra-Blas-
co and Arauzo-Carod (2008) and Schwartz and

The administration provides
fxci.liﬁesfotsgm farms to innovate
I receive technical advice from 40 T usually take advice from research
unions 30 centres and universities
20
Treceive technical advice from CAP helps fucilitate i .
cooperatives
s . . I take part in research and
I technical advice from L < . . Lo
— ey innovation projects undertaken Figure 2 - Frequencies in
suppliers by
percentage of respond-
]ﬂ;‘;ﬁm: :W“_Y °ff°°‘ ents for each scale of the
construct “Perception on
Research and Extension
Likert scaled 1342 383 %4 W5 Ao K7 SerViCC”

11
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I follow clients” quality

Itisworth innovating 40

My concemn for quality givesme
an advantage over other holdings

My for offering ch

Innovaﬁo::fimpr‘:v;lurewu fucts gives me an ad ?;Se
&/ over other holdings
I'm motivated to innovate Cnsbn:o:ls:i;simyml e main
The people that are important to To adopt innovation isa useful
i Sk’ sowate Mowen Figure 3 - Frequencies as
Ivalve peogle that innovate percentages of respond-
ents for each scale of the
Likert scaled 101302 303 304 355 36 357 | construct category “Stra-

tegic Orientations”.

Compared to other farms,
mine gets good growth
margins
50
If I was garanteed a
800E/month wage, I would I'm not afraid of getting into
drop out the farm (reverse debts
code)
I'm satisfied with my farm's My products'prices cover
results ion costs
Figure 4 - Frequencies as
My farm's incomes alfow an percentages of respond-
acceptable standard of living ents for each scale of the
Likat g 2 2 NS N RS NE AT construct category “Per-

ceived Performance”.

Hornych (2010), with the inclusion of some ad-
ditional questions to evaluate farmers’ percep-
tions of agricultural research and innovation pol-
icies. A substantial set of the surveyed farmers
consider public services and agricultural policy
to be the RES tools of the least value for their
activities (Figure 2). Advice services provided
by private actors, such as cooperatives and input
suppliers, universities and research centres, were
rated more highly.

The SO construct was measured as a com-
bined second-order construct of MO and IAT.
MO scales were defined drawing on Narver and
Slater’s (1990) work. IAT was measured based

on Harrison et al. (1997) and Venkatesh and Da-
vis (2000). Figure 3 reflects the higher values for
scales related to quality, customer satisfaction,
and innovativeness.

The PP scale draws on Fortuin and Omta
(2009). It aims at exploring firm performance
from a novel approach, which evaluates the
benefits perceived by farmers. Figure 4 sug-
gests that, on average, farmers are moderately
satisfied with the performance of their farms. A
significant percentage of respondents attached a
relatively high score to the possibility of alterna-
tive jobs. Willingness to take on debts received
the lowest score.

12
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4. Method

The hypotheses proposed in Figure 1 include
the whole system of variables and were tested
statistically using SEM. This allows the model
to fit with the data to be determined using the
SPSS® Amos program. Exploratory Factor
Analysis (EFA) indicates sample adequacy for
each variable in our factors of interest, explor-
ing the items (26) for the RES, SO and PO con-
structs, and determining the correlation among
the variables in a dataset.

Confirmatory Factor Analysis (CFA) deter-
mines the factor structure of our dataset com-
posed by the constructs: PP; RES and SO. The

Table 2 - Confirmatory factor analysis.

second order factor, SO, was built using the two
first-order factors, MO and IAT. The factor load-
ing of the main construct SO on its two sub-con-
structs (MO and IAT) was estimated, observing
that all fitness indexes achieved the required
level of consistence and the factor SO was well
supported by the sub-factors MO & IAT.

The reliability, convergent and discriminant
validity of the model needs to be assessed to
reduce measurement errors (Hair et al., 2010).
Table 2, for each component of the construct,
displays the factor loading, the R-squared (R?).
Reliability test (Cronbach’s alpha) and Average
Variance Extracted (AVE).

Constructs/items Stand.ard R’ Cronbach s AVE
loading alpha (@)
Research and extension services (RES) 0.640 0.388
RESI1. The public administration facilitates farms to 0.566 0.321
innovate
RES3. CAP Policies help to facilitate innovation 0.813 0.661
RESA4. I take part in projects of research and innovation 0.427 0.182
endorsed by public or private entities
Strategic Orientation (SO) 0.813 0.685
Innovation attitude
IAT1. Adopting innovation is a useful decision 0.678 0.459
IAT2. I value people that innovate 0.659 0.434
IAT3. The people who are important to me believe that 0.694 0.482
I should innovate
IAT4. I am motivated to innovate 0.807 0.651
IATS. Innovations improve the results of my farm 0.894 0.799
[AT6. Innovation is worth it 0.857 0.735
Market orientation
MOL. I follow the quality guidelines I receive from 0.656 0.430
clients
MO4. My interest in quality gives me advantages over 0.726 0.528
other holdings
MO6. Customer satisfaction is the main goal of my 0.773 0.598
holding
Perceived performance (PP) 0.810 0.524
PP1. Compared to other farms, mine gets good growth 0.574 0.329
margins
PP3. My products’ prices cover production costs 0.749 0.560
PP4. My farm’s income allows an acceptable standard 0.900 0.811
of living
PP5. I’'m satisfied with my farm’s results 0.628 0.394

N = 247. Convergent validity: o. > 0.60; a > AVE.

13
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Table 3 - Cross-construct correlations.

Constructs Mean (1) 2) (3)
1. Research and extension services 3,453 0.623
2. Perceived performance 3,945 0.280 (**%*) 0.724
3. Strategic orientation 5,095 0.327 (**%*) 0.342 (***) 0.828

N=247. P-value: ***p<0.001; **p<0.01.

Reliability and validity

Items with the lowest factor loading (close to
0.0) were removed to improve the consistency
of the model; where a variable has removed the
reliability of the corresponding construct was
examined. Deleting these items improves the
model fit and does not significantly worsen the
reliability of the model (Table 2). Internal con-
sistent reliability of the constructs was meas-
ured by their Cronbach’s alpha (a) values, with
a>0.70 for most of the constructs except RES
(0=0.640). According to Nunnally (1978), in
earlier research phases, a values>0.60 are con-
sidered acceptable. The R? and the AVE reflect
that a significant part of the variability is cap-
tured by the defined constructs. Although the
individual result for RES (0.388) raises some
concerns, discriminant and convergent validity
can be accepted as values in the diagonal of the
cross-construct correlation matrix, which shows
AVE squared roots, are higher than the other val-
ues in the rows and columns (Table 3).

Global and individual measures

The global measurement model obtained from
the CFA was estimated using Maximum Like-
lihood (ML). The specific indicators that deter-
mine the goodness of fit of the CFA model are:
Chi-square (CMIN)=163.020; Degrees of Free-
dom (DF)=94; CMIN/DF = 1.734; Comparative
Fit Index (CFI)=0.959; Goodness of Fit Index
(GFI)=0.924 and Root-Mean-Square Error of
Approximation (RMSEA)=0.055. These in-
dicators suggest that the dataset and the model
show a satisfactory fit (Hair et al., 2010). The
p-value is significant (p<0.001); the reliability
of global and individual tests is supported also
by the sample size (>200) and the results of a
normality test run on the variables shows that the
sample has a normal distribution. Therefore, we

can evaluate the theoretical model through inter-
pretation of the structural paths.

5. Findings and discussion

While we confirmed the adequacy of model
fit measures in the CFA, each time a hypothe-
sis is tested the model fit must be re-assessed.
The SEM estimation using ML produced
the following goodness of fit indicators:
CMIN=210.254; DF=125; p<0.001; CMIN/
DF=1.682; CFI=0.951; GFI=0.915; RM-
SEA=0.053; all of these are adequate indica-
tors of the SEM global measures.

The mediation relationship between RES and
PP led by SO was tested based on the bootstrap-
ping method with 2,000 bootstrap samples and
a bias-corrected level of confidence of 90%.
According to Hayes (2009), the bootstrap test
is one of the better options to analyse the inter-
vening variable effects. Table 4 shows the path
diagram results broken down into the relation-
ships between the independent and the depend-
ent variables, corresponding to the direct effects
proposed for our research model.

RES exerts a positive and significant effect on
SO, confirming H1 ($=0.327; p<0.001). H2 is
also confirmed; the results for SO and PP have
a positive and significant relationship (=0.234;
p<0.01). However, the direct relationship be-
tween RES and PP is not significant (p=0.132),
which in this part of the analyses, corresponds
only to the direct relationship without the me-
diating SO intervention. The second-order fac-
tor relationship measures (MO & IAT) are con-
firmed as positive and significant, which means
no variation in the second-order factor CFA
model after a re-examination of the path diagram
in the SEM evaluation. We controlling effects of
the age and firm size, and showed positive asso-
ciations between firm size and PP.

14
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Table 4 - Standardized structural estimates of the structural model.

Path S p-value
Research & extension services — | Strategic orientation 0.327 Hak
Strategic orientation — | Perceived performance 0.234 *x
Research & extension services — | Perceived performance 0.118 0.132
Strategic orientation — | Market orientation 0.791 ok
Strategic orientation — | Innovation attitude 0.865 oAk
Firm size — | Perceived performance 0.461 oAk
Age — | Perceived performance 0.061 0.302
[ =standardized regression weights parameter estimate. P-value: ***p <0.001; **p<0.01.
Table 5 - Indirect effects.
Path p - unstandardized | Lower | Upper | p-value
Research & extension services — Strategic orientation 0.077 0018 | 0272 0.008
— Perceived performance

P-value: ***<0.001; **p<0.01.

The mediation test results are presented in
Table 5. They reveal that PP is influenced posi-
tively by RES via SO (B-unstandardized=0.077;
p<0.01). Following the typologies of media-
tion proposed by Zhao et al. (2010), we identify
our model as indirect-only, where the indirect
path (AXB) is significant and the direct effect
(RES — PP) is not significant. Based on previ-
ous evidence about the positive relationships in
H1 and H2, which also indicates a strong associ-
ation, H3 is confirmed through the effect of SO.

Saeed et al. (2015) suggest a significant link
between innovativeness and an optimistic per-
ception of the firm, which is supported in our
analysis by the positive and significant associa-

tion between SO and PP. This finding confirms
a way to improve PP that could be considered
in innovation policy making. The SO in our
model is composed of MO and IAT, which, in
combination, show a positive association with
farm performance. Our analysis also confirms
a strong relationship between both sub-con-
structs, which represent intrinsic factors of
farmer behaviour and effectiveness of RES
adoption.

The path diagram in Figure 5 does not sup-
port a direct connection between RES and PP,
so the use of RES has no clear effect on farmers’
perceptions of profitability. PP is affected more
directly by the control variables and by SO.

Figure 5 - Path Diagram and standardized regression estimates.

Innovation Market
Attitude Orientation
0.865(*) = . 0.791(*)
o 0.327 () G eaton )/ 0.234(")
~ Extension 0.120(0.132) \sgiaderance
\\V’ ‘\“W//’
0.061(0.302) 0.461 (***)
' Age Firm Size
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It seems that RES is not a determinant of farm
profitability per se. In the region studied, Valen-
cia, despite the presence of two public research
centres (IVIA and CSIC) and a wide variety of
public and private institutions (AKIS), universi-
ties and technology centres, what matters is how
RES relates to performance. Klerkx and Proc-
tor (2013) suggest that advisors and extension
agents can optimize the effects of their work
by engaging in “communities of practice” and
responding to different types of queries, often
through the exchange of tacit knowledge. Our
results support the idea that SO is a basic mech-
anism that clarifies the link between the RES
and PP. This suggests a role for the AKIS, which
should be adapted to the technological needs of
the most innovative and market-oriented farmers
but should also cultivate strategic orientations.

6. Concluding remarks

EU innovation policy aims to «remove ob-
stacles to innovation» and to «revolutionise the
way the public and private sectors work togeth-
er (EU-SCAR, 2012).

The present paper proposes some methodo-
logical tools to assess the relationship between
two key elements in the AKIS system, RES and
farmers. We evaluated farmers’ perceptions, at-
titudes, and socioeconomic context to propose a
novel approach in which strategic orientations
are a core element of the system.

Our findings support the role of intermediation
activities to improve farmers’ participation in
the knowledge community, which is less acces-
sible to smallholders than to large farmers (Cas-
trogiovanni et al., 2012). Farmers in the studied
area perceive services related to enhanced mar-
ket innovation and quality in processes and pro-
duction and other business strategies as the most
valuable. Services provided by the public sector
are not seen as very valuable (Moyano, 2017).
We found a significant positive association of
RES on SO, which is relevant to support inno-
vation efforts in small farms with small financial
capacities.

Innovation policy, at least in our regional
context, needs to take account of the fact that a
better PP is not determined only by use of RES,

but also by how these services influence SO. The
positive relationship between SO and PP con-
firms that innovativeness and market orientation
improve the performance of small farms. Firm
size is relevant, which implies that structural and
rural development policies should continue to
focus on achieving economic farm sizes.

The study confirms the perspective about the
indirect influence of SO for enhancing the posi-
tive relationship between RES and PP, that could
increase the effectiveness of the AKIS by attach-
ing greater relevance to the enhancement of the
social, organizational and behavioural elements
of farms’ strategies (Garcia Alvarez-Coque et
al.,2016).

Our study has some limitations. Although our
analysis suggests that AKIS could become more
useful, the network of agents is more complex
than depicted in our study. RES is a broad varia-
ble and PP may depend on the type of extension
services received (public, private, R&D part-
nership) and the content of the training. Further
investigations could enlarge the size of the sam-
ple and apply the method to different regional
context. Finally, the RES is a construct that joins
public and private services, and farmers could
show a different behaviour depending on the
type of service available in the local context. Ef-
fects on farm performance could depend on this
specific types of RES.

While the survey provides a picture of farmers
as knowledge users, they need to be considered
also as knowledge suppliers from the perspec-
tive of the concept of communities of practice
or operational groups, currently being promoted
by the EIP-AGRI. The empirical analysis could
be extended to other regional contexts in order
to obtain more solid conclusions. However, we
have shown, in a straightforward way that farm
performance is enhanced by the contribution of
the AKIS to SO attributes, mainly motivations
and organizational innovations.
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