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Abstract
Innovation capacity is essential for farmers to remain competitive and overcome the challenges facing 
Mediterranean agricultural systems. Based on an extensive empirical study, this paper elucidates the 
common attributes of innovative farmers in the Region of Valencia (Spain). The model presented in this 
study investigates whether an innovative attitude can be explained by market-entrepreneurial orientation, 
learning orientation, individual profile traits and farm size. The findings provide insights into how age 
and experience affect innovation in agricultural smallholdings. The study shows that the most innovative 
farmers run large farms and have a strong market-entrepreneurial orientation. Farm size and learning 
orientation are key requirements to enhance the innovative attitude of farmers.
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1. Introduction

Innovation is related to the versatility and ca-
pacity to adapt to changing market demands. 
Accordingly, innovation determines whether 
certain economic activities will prosper or dis-
appear. The agricultural economy is subject to 
rapid change. Here, innovation can act as a key 
factor, driving regional development. Accord-
ingly, innovation is a key factor in successfully 
overcoming the challenges facing Mediterrane-
an agriculture. Traditionally, the literature de-
scribes agriculture as a sector with low innova-
tion intensity (Connor and Schiek, 1997) and 
with limited capacity to generate innovations 
on its own. Some authors consider agriculture 
a net recipient of indirect innovations, import-

ing knowledge and solutions from other sectors 
(Alba et al., 2010). 

This empirical study examines the Spanish re-
gion of Valencia (Comunitat Valenciana), which 
is located on the Mediterranean coast. The hu-
man capital in Mediterranean agricultural sys-
tems has several idiosyncrasies that are worth 
noting. Most farms are run by only one farmer 
who is not necessarily the owner. These farmers 
are generally old, and a large proportion of them 
are aged over 60 years.

The literature on innovativeness at the indi-
vidual level suggests that farmers with more 
business experience should display a more 
innovation-oriented attitude. In contrast, the 
effect of age on innovative capacity has been 
reported as negative (Parsons, 2015), whilst 
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other studies have provided inconclusive find-
ings (Ng and Feldman, 2013). Our study ad-
dresses this gap by providing new findings and 
insights into how age and experience affect 
innovation in agricultural smallholdings. More 
specifically, the main objective of this paper is 
to characterise the innovative profile of farmers 
in the Spanish region of Valencia, identifying 
demographic traits and variables that drive in-
novative behaviour. Our findings contribute to 
understanding the factors that characterise in-
novative agricultural holders. Our findings also 
identify the areas that should be supported by 
public or private actors to make agricultural 
holders more competitive and better integrated 
in the regional economy.

Studies of farmers’ innovative behaviour are 
nothing new (Mutsvangwa-Sammie et al., 2017; 
García Álvarez-Coque et al., 2018). However, 
some questions remain unanswered, including 
how market and entrepreneurial orientation and 
learning orientation influence smallholders’ in-
novative attitudes. This study contributes to the 
debate on innovation in the agriculture sector by 
showing who innovative farmers are and, more 
specifically, identifying their common attributes. 
Our empirical findings will enrich the literature 
by revealing the conditions that enhance or deter 
innovative attitudes in farmers in the Region of 
Valencia, which is representative of the Mediter-
ranean agricultural system

In summary, the specific objectives of the 
study are as follows: to broaden existing knowl-
edge of the profile of agricultural holders in the 
Mediterranean region of Valencia in relation to 
their innovative attitudes; to identify the factors 
or dimensions that underpin innovative behav-
iour in farmers; and to describe the sociodemo-
graphic profile of a typical farmer in Valencia in 
terms of innovative attitude traits. 

This study combines analysis of structural 
factors of agricultural holdings with the exam-
ination of behavioural aspects that may lead to 
open innovation behaviour. Based on survey 
data, the empirical approach combines factor 
analysis of constructs reflecting famers’ behav-
ioural characteristics with fuzzy-set qualitative 
comparative analysis (fsQCA) of a sample of 
agricultural holders. 

The paper is structured as follows. The lit-
erature on individual innovativeness is first 
reviewed in search of the features linked to a 
broader innovative attitude. Special attention is 
paid to market orientation (MO), learning orien-
tation (LO) and the influence of age. Next, the 
model and sample are described. The results of 
a factor analysis are then presented. Following 
this, the results of the qualitative comparative 
analysis and the main findings of the study are 
provided. The final section discusses the find-
ings and offers some policy, managerial and 
scholarly implications.

2. Individual innovation factors: a review  
of the literature

The study of innovation in relation to agricul-
ture and the rural world is nothing new. However, 
few studies of the Mediterranean have focused 
on the protagonists of this innovation, namely 
the farmers themselves. Most studies of agri-
cultural innovation have focused on agri-food 
businesses instead. For example, García Álva-
rez-Coque et al. (2013), who also examined the 
Spanish region of Valencia, showed that innova-
tion activities of agri-food firms depend on the 
firm’s structure as well as the characteristics of 
the region where the firm is located. They report-
ed that spatial considerations are especially rele-
vant in determining an agribusiness’s propensity 
to innovate. This paper adopts a different focus. 
Instead, it addresses the innovative behaviour of 
individual farmers, namely smallholders.

Despite various attempts (Alonge and Mar-
tin, 1995; Ruttan, 2000) to develop a theoretical 
framework and method to evaluate the process 
of innovation diffusion in the agri-food sector, 
measurement of the role and impact of innova-
tion in this sector has proven difficult (Prokopy 
et al., 2008). Studies have attempted to explain 
the diffusion of innovations by focusing on farm 
structures (Dedieu et al., 2009), the generation 
and dissemination of knowledge and informa-
tion (Röling, 1990), and the network of actors 
and institutions involved in the agricultural in-
novation system (Klerkx et al., 2012).

Measuring an individual’s innovative attitude 
is also a challenge. Individual innovativeness is 
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a persistent trait or disposition that determines 
how an individual perceives and reacts to inno-
vation. As noted by Ali (2019), few studies have 
dealt with innovativeness in the context of an 
individual’s willingness to develop new ideas. 
Indeed, it is more common for studies to provide 
evidence of the impact of personality traits on 
innovativeness (Buchanan, 1998; Hsieh et al., 
2011; Rossberger, 2014; Steel et al., 2011).

As Aldahdouh et al. (2019) recently reported, 
individual innovation has been operationalised 
using two principal methods. The first relies on 
the approach described by Rogers (2003), who 
defined innovativeness as the degree to which a 
unit of decision, typically an individual, adopts 
new ideas earlier than other members of a sys-
tem. A second and more abstract measurement 
method conceptualises innovativeness as a per-
sistent individual characteristic. This view was 
introduced by Hurt et al. (1977a), who proposed 
a 20-item scale to measure innovativeness as a 
global personality trait characterised by a will-
ingness to change or a willingness to try new 
things. The original scale contained items meas-
uring this concept as well as items identifying a 
creative and original person. 

The Five-Factor Model (the ‘Big Five’), which 
was proposed by McCrae and Costa (1999), is a 
widely used and well-recognised model to link 
personality traits to innovativeness. Similarly, 
Dyer et al. (2009) argued that the capacity to in-
novate stems from a number of behavioural abil-
ities (questioning, observing, networking and 
experimenting) and cognitive skills associated 
with challenging the status quo and risk-taking. 
Sidhu et al. (2016) also advocated psychological 
analysis of a company’s employees by focusing 
on an individual’s innovation mindset, which is 
based on six items: trust, resilience, diversity, 
confidence, collaboration and resource aware-
ness. In conclusion, a broad stream of literature 
places psychological factors ahead of organisa-
tional factors as the primary contributors to indi-
vidual innovativeness. 

When analysing individual innovativeness, 
most studies have focused on employees to de-
termine the extent to which certain personality 
traits affect employees’ motivation and tendency 
to behave in an innovative manner. However, 

scant research has addressed the innovativeness 
of individual business owners, which more ac-
curately describes the status of most farmers 
in Mediterranean regions. In this setting, inno-
vative capacity directly depends on the innova-
tion-led attitudes and behaviours of the individu-
als who run the farms. This context supports our 
decision to adopt the personality trait approach 
to innovativeness.

Few efforts have been made to understand in-
dividual agricultural innovators, especially with 
respect to smallholders. Mutsvangwa-Sammie et 
al. (2017) investigated the profile of local inno-
vators in a smallholder farming area in southwest 
Zimbabwe. The data were collected from key 
informant interviews and a questionnaire com-
pleted by 239 households. Qualities or attributes 
of innovators (i.e. what constitutes the profile of 
innovators) were identified by key informants. 
These attributes include resource endowment, 
social networks, education and enthusiasm. 

Furtan and Sauer (2008) identified several fac-
tors that lead to more innovative behaviour in 
the agri-food businesses. These factors include 
type of ownership, the value chain, the capaci-
ty to develop new products, employee motiva-
tion, competitive position and strategic factors. 
Magne et al. (2010) developed a model to en-
hance the information flowing towards farmers 
to improve their capabilities and decision-mak-
ing processes. 

Most farmers tend to have a low propensity 
to interact and establish collaborative agree-
ments with research centres (Maghni and Ouk-
aci, 2018). In connection with this relationship 
between farmers and innovation intermediaries, 
García Álvarez-Coque et al. (2018) explored 
smallholdings’ perceived benefits of using re-
search services. An innovative attitude was pro-
posed as an exogenous variable in a structural 
equation model. 

This literature review highlights the factors 
that are especially relevant for innovation in 
agriculture. By focusing on the characteristics 
of agricultural innovators, we address the in-
novation process from the perspective of in-
novators to understand the process as a whole. 
Although authors such as Fagerberg (2003) 
have argued that innovation is inherently char-
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acterised by aspects other than individual ca-
pabilities (e.g. uncertainty), we focus on the 
attributes of farmers themselves. Therefore, 
we exclude uncertainty and competitive pres-
sures from this analysis, considering these fac-
tors contextual elements that should be further 
explored in future studies. Furthermore, we do 
not seek to study the performance of the inno-
vation process but rather explain what leads to 
an innovative attitude. 

The summary of the literature review (Table 
1) reflects the importance of linking innovation 
to the market. Farming entrepreneurs are ex-
pected to excel in two areas that the literature 
suggests are essential to innovate: market ori-
entation (MO) and learning orientation (LO). 
Baker and Sinkula (1999) are considered the 
first scholars to have linked MO and LO to firm 
innovativeness. They conclude that both LO 
and MO are key to successful product innova-
tion and performance. 

Most scholars accept that MO contributes to 
employee satisfaction, organisational commit-
ment and confidence in a business’s future per-
formance (Zhou et al., 2005a). MO is becoming 
a more prominent research theme in a context of 
growing competitiveness, volatility and further 
pressures from rapid changes in customer needs 
and desires (Aldas-Manzano et al., 2005). MO 
positively affects a business’s resources and ex-
erts a powerful influence on innovation capacity 
and business behaviour (Jaw et al., 2010; Atua-
hene-Gima, 1996). The main value of MO lies in 
supporting and enhancing the innovative prod-
uct or service features that are most highly val-
ued by prospective customers. Accordingly, MO 
enables entrepreneurs to design innovations that 
are better aligned with customer expectations, 
thereby reducing the risk of commercial failure. 
MO is also linked to entrepreneurial capacity. 
The literature links entrepreneurial orientation to 
innovation predominantly at the business level. 

Table 1 - References on innovation and the factors that determine innovation.

Innovation Factors References 

Market and entrepreneurial orientation

Atuahene-Gima (1996)
Aldas-Manzano, Küster, and Vila (2005)
Zhou et al. (2005)
Dimitratos et al. (2004) 
Sidhu et al. (2016)

Innovativeness 

Cheng and Shiu (2008)
Calantone, Cavusgil, and Zhao (2002) 
Hollenstein (1996)
Hurt, Joseph, and Cook (1977)
Hurt and Teigen (1977)

Competitive pressure Sophonthummapharn (2009)

Uncertainty Dimitratos et al. (2004)
Segarra-Blasco and Arauzo-Carod (2008)

Cooperation
Sophonthummapharn (2009) 
Segarra-Blasco and Arauzo-Carod (2008)
Okamuro (2007)

Learning orientation
Hurley and Hult (1998)
Johnson et al. (1997)
Calantone, Cavusgil, and Zhao (2002)

Outcomes and future performance Fortuin and Omta (2009)

Outcomes and current performance
Jaw, Lo, and Lin (2010) 
Fortuin and Omta (2009)
García Álvarez-Coque et al. (2018)

Source: Compiled by the authors.
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A strong company entrepreneurial orientation 
is expected to lead to a strong company inno-
vation capacity (Hult et al., 2003; Zhou et al., 
2005b) or at least behave as promoter enhanc-
er of innovation (Rauch et al., 2009).

LO positively influences a business’s inno-
vativeness (Keskin, 2006; Hurley and Hult, 
1998). Hurley and Hult (1998) linked high 
levels of innovation to cultures of learning, 
development and participation in decision 
making. LO embodies the degree to which 
businesses are committed to systematically 
challenging the fundamental beliefs and prac-
tices that define the innovation process itself. 
In addition, businesses with a strong LO are 
more willing to question the long-held as-
sumption that market-oriented behaviours lead 
to successful innovation in any situation (Bak-
er and Sinkula, 1999). Calantone et al. (2002) 
defined four components of LO: commitment 
towards learning, shared vision, open-mind-
edness and shared intraorganizational knowl-
edge. Rezai et al. (2011) highlighted the im-
portance of informal learning in promoting 
entrepreneurship amongst farmers. The focus 
on learning should be intensified, and farm-
ers should be encouraged to focus not only on 
modern technologies but also on fundamental 
changes in their attitudes to view agriculture 
as a business.

Our model of innovativeness considers ad-
ditional features of the individuals who run 
farms in relation to their age and organisation-
al experience. The individuals who run indi-
vidual farms in the Region of Valencia, and 
indeed in most Mediterranean regions, are 
generally older. Therefore, age is worthy of 
analysis. The findings in the literature on the 
role of age in innovative attitudes are scarce 
and somewhat contradictory. Ng and Feldman 
(2013) found no relationship between age 
and innovation. This finding contradicts the 
widespread negative stereotype that older and 
longer-tenured workers are less innovative 
and more reluctant to change. Consequently, 
excluding older workers from innovation-re-
lated tasks might be counterproductive. Par-
sons (2015) explored how age drives indi-
viduals to innovate. The age and experience 

are expected to increase the probability of the 
success of innovation-led projects. However, 
older employees have a tendency to adhere to 
prevailing procedures. Successful senior em-
ployees have already enjoyed success with 
existing methods, processes and practices. 
Therefore, most would prefer not to risk their 
careers through involvement in innovative 
projects, which usually entail uncertainty.

The process of farm innovation is not based 
solely on farmers’ individual competencies 
and actions. In the context of agricultural and 
rural innovation, social capital is widely con-
sidered to provide access to resources that fos-
ter farm innovation. Such resources include 
not only knowledge and funding but also 
moral support. According to Cofré-Bravo et 
al. (2019), farm innovation is also influenced 
by farmers’ social networks, which provide 
relevant knowledge and other resources. This 
argument was proposed by Micheels and No-
lan (2016), who affirmed that social capital is 
more important than farm size in determining 
the number of technologies and practices that 
are adopted. Social capital is included in our 
model as part of farmers’ overall experience. 

In light of this review, we propose innovation 
attitude as the main outcome we wish to explain 
and behavioural and socioeconomic character-
istics of individual farmers as potential causal 
conditions. We measure behavioural factors and 
combine them as components of configurations 
that lead to the presence or absence of a promi-
nent innovation attitude in farmers. 

3. General model and sample

3.1.  Model

As described below, fsQCA was used to ex-
press the outcome of interest in terms combi-
nations of causal conditions. Our goal was to 
explain what drives farmers to innovate. Innova-
tive attitude was therefore taken as the main out-
come. The variables selected from the question-
naire and used as causal conditions in our model 
were age, farm size, years of professional expe-
rience, market-entrepreneurial orientation (MO) 
and LO. The model is illustrated in Figure 1.
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The purpose of this model was to determine 
the extent to which the innovative attitude of 
farmers in the Region of Valencia (Spain) can 
be explained by market and entrepreneurial ori-
entation, learning orientation, and individual 
background (i.e. age, farm size and professional 
experience). Data for the individual background 
variables were gathered using the survey. Data 
on innovative attitude, market and entrepreneur-
ial orientation, and LO were derived using fac-
tor analysis of items from the survey that reflect 
holders’ behaviour. 

3.2.  Sample

The geographical context of the present study 
is the Region of Valencia (Spain). This region has 
two very different agricultural systems: coastal 
irrigated agriculture and dry inland agriculture. 
The latter is more comparable to continental agri-
culture. These systems are separated by a transi-
tion zone (Picazo Tadeo and Hernández Sancho, 
1993). Valencian agriculture, especially irrigated 
agriculture, relies heavily on skilled human capi-
tal, the result of a long socio-agricultural tradition 
that is deeply rooted in Valencian cultural values 
(García Ferrando et al., 1994). 

Mediterranean agricultural systems face 
major challenges. These challenges include 
a decrease in the profitability of agricultural 
smallholdings, which has been aggravated by 
the fragmented ownership structure that has 
hindered modernisation. Farm structures are 
characterised by the predominance of part-time 

Figure 1 - Causal conditions affecting innovative 
attitude.

agriculture, leading to the progressive abandon-
ment of crops and the ageing of the active pop-
ulation in this sector. These factors have eroded 
human capital, hampering the sustainability 
of agriculture in many Southern European re-
gions (Compés López et al., 2009). As Compés 
López et al. (2019) reported, these difficulties 
in the traditional Valencian agricultural system 
have worsened in recent years.

The unit of study was the agricultural holding. 
Selected holdings were involved in both plant 
and animal production. The holdings had an 
area equal to or greater than 831 m², a common 
measure of land area in Valencia. The subject of 
the survey was the person responsible for tak-
ing decisions concerning the farm. This person 
was not necessarily the landowner. Primary 
data were collected through key informant in-
terviews. These informants were identified with 
the help of professional organisations such as the 
IVIFA foundation (Valencia Cooperative Feder-
ation or Fundación Instituto Valenciano de In-
vestigación y Formación Agroambiental) and la 
Unió, which is a farmers’ organisation. The sur-
vey was completed in spring 2012, but more re-
cent data on the individual behaviour of farmers 
in the region were unavailable. Farm Structure 
Surveys published by Eurostat, most recently 
in 2016, do not provide data on the behavioural 
variables required to pursue our research objec-
tives. For example, the Farm Structure Surveys 
do not provide data on innovation, MO or LO. 
The final questionnaire was completed by 253 
individuals throughout the Region of Valencia. 
More than 70% of respondents were located in 
the Province of Valencia, with the remaining re-
spondents located in the Province of Castellón 
and the Province of Alicante. The questionnaire 
was used to gather data on key points raised 
during the key informant interviews in a prior 
focus group. Data were collected on individual 
socioeconomic characteristics and scales, which 
were divided into three blocks: LO, market-en-
trepreneurial orientation and innovative attitude. 
A detailed list of the scales can be found in the 
paper by García Álvarez-Coque et al. (2014).

The survey enabled the study of items that 
define agricultural innovators, which was the 
outcome in the factor analysis and fsQCA. The 

Market-entrepreneurial 
orientation

Learning orientation

Agricultural profile: 
age, farm size, farmer’s 
experience

Innovative 
attitude
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structured questionnaire contained objective 
variables that define the farmer’s profile. These 
variables include age, gender and farm size as 
well as factors to measure organisational aspects 
of the farm. The items that correspond to each 
variable were measured using a 7-point Likert 
scale. The questionnaire was also used to gath-
er data on farm location, farm size, participa-
tion in agricultural associations, years of expe-
rience running the farm, type of crop, form of 
employment (part-time or full-time), number 
of employees (if any), ownership structure and 
production methods. Finally, the three main con-
structs of MO, LO and innovative attitude were 
operationalised using a large number of items.

The average age of the farmers in the sample 
was 49 years. The age groups were under 40 
years old, between 40 and 65 years and over 65 
years. Farm size was defined by three brackets: 
< 5 Ha, 5–20 Ha or > 20 Ha. Table 1 shows the 
respondent characteristics in terms of age and 
farm size.

4. Factor analysis

To summarise the information and minimise 
any losses, factor analysis was conducted for 
the construct of innovative attitude. This fac-
tor analysis was based on the 10 questionnaire 
items used to reflect farmers’ innovative behav-
iour and form this construct. Initial exploratory 
factor analysis (R-type) with varimax rotat-
ed principal component analysis was used to 
generate general groups of farmers according 
to their innovative attitude. The construct de-
fines the presence or absence of the outcome. 

The assumptions for factor analysis were not 
violated. The value of the Kaiser-Meyer-Olk-
in (KMO) test was 0.890, which implied that 
the data were well suited to the factor model. 
According to Bartlett’s test, the level of critical 
significance was 0.000, which indicated that 
the correlation coefficients between each pair 
of variables were significantly different from 0. 
Therefore, the variables were correlated. 

The corresponding correlation matrix showed 
that 60% of residues had absolute values greater 
than 0.05. Thus, the fit of the data to the esti-
mated model was 60%, which was considered 
acceptable. The 10 variables that referred to the 
innovative attitude construct were subjected to 
principal component factor analysis. The meth-
od selected two principal components that ex-
plained 54.35% of the variance. After rotation of 
the common factors using the varimax method, 
Factor 1, which explained 42% of the variance, 
was taken as representative of the construct. 
Factor 1 had a high positive correlation (great-
er than 0.7) with six of the 10 initial variables. 
These variables included ‘Innovating is worth-
while’, ‘Innovating improves performance’ and 
‘I value innovators’. This factor was considered 
representative of innovative attitude and was 
named ‘FInnoatt’.

The constructs of market and entrepreneuri-
al orientation and LO had six and seven items 
each. To operationalise MO as a first-order fac-
tor, we used the MARKOR scale from the liter-
ature (Kohli et al., 1993). LO was operational-
ised using a scale based on Baker and Sinkula’s 
(1999) proposal as well as some additional fea-
tures. To classify all farmers in the sample, a 

Table 1 - Respondent characteristics.

Variable Frequency Mean Standard deviation
Age (years) 49.43 11.658
Under 40 53
Between 40 and 65 179
Over 65 15
Farm size (Ha) 18.97 79.899
Under 5 92
Between 5 and 20 106
Over 20 49

Source: Survey data.
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unique and continuous value was needed. The 
most suitable solution consisted of a factor 
analysis that categorised the initial items into 
just one or two factors.

A factor analysis of LO was conducted based 
on the six questionnaire variables used to form 
this construct. We first validated the factor mod-
el. According to Bartlett’s test, the critical signif-
icance was 0.000. Therefore, it was assumed that 
the variables were correlated. The value of the 
KMO test was 0.791, which implied that the data 
fit the factor model. Finally, the correlation ma-
trix showed that 86% of residues had absolute 
values greater than 0.05. Therefore, the fit of the 
data to the estimated model was 86%. The first 
factor summarising LO accounted for 47.29% of 
total variance. This percentage was considerably 
higher than the percentage corresponding to the 
second factor, which had an explanatory capac-
ity of 15%. Thus, Factor 1, named ‘Flearn’, was 
considered representative of LO. The Flearn fac-
tor had a positive and similar correlation with all 
variables in the construct. Therefore, this factor 
was deemed fully representative of LO. 

The factor analysis of market and entrepre-
neurial orientation was applied to the six ques-
tionnaire variables used to form this construct. To 
validate the factor model, we used Bartlett’s test. 
The critical significance was 0.000. Therefore, it 
was assumed that the variables were correlated. 
The value of the KMO test was 0.768, which im-
plied a good fit of the data to the factor model. 
Finally, the correlation matrix showed that 86% 
of residues had absolute values greater than 0.05. 
Therefore, the fit of the data to the estimated 
was 86%. The six variables that formed market 
and entrepreneurial orientation were subjected 
to principal component analysis. The two prin-
cipal components selected explained 58,65% of 
the variance. The factor of market and entrepre-
neurial orientation accounted for 41.47% of the 
total variance, which far exceeded the 17.17% 
explained by the second factor. Thus, Factor 1 
(Fmentror) was accepted as representative of 
market and entrepreneurial orientation. Fmentror 
had a high positive correlation with four of the six 
original variables. The two most relevant original 
variables in this factor were customer satisfaction 
and quality orientation. 

5. Qualitative comparative analysis

5.1.  FsQCA method

FsQCA is a set-theoretic analysis technique 
that enables identification of the causal condi-
tions that lead to an outcome. This technique 
is useful for analysing causal processes under 
conditions of high causal complexity and can 
be used to find the causes that combine to bring 
about outcomes (Fiss, 2007).

The data from the interviews provided a 
rich set of measures of the variables in the 
general model. The non-parametric fsQCA 
technique was used. Unlike standard regres-
sion methods, fsQCA has the advantage of not 
requiring the assumption that data are drawn 
from a given probability distribution. In fsQ-
CA, constructs are measured using calibrated 
sets. Calibration reduces sample dependence. 
Set membership is defined based on substan-
tive knowledge rather than the sample mean, 
thereby reducing the importance of sample 
representativeness (Fiss, 2011). 

As a set-theoretic technique, fsQCA can be 
used to examine causal patterns by focusing on 
set-subset relationships. Therefore, drawing on 
research by Fiss (2011), fsQCA was used to dis-
cover the behaviour and attributes that lead to 
an innovative attitude in famers. FsQCA can be 
used to identify the combinations of attributes 
associated with the outcome of interest (i.e. high 
innovativeness of farmers), using Boolean alge-
bra and algorithms to logically reduce numerous, 
complex causal conditions into a small number 
of configurations that lead to the outcome.

To empirically identify these causal process-
es, fsQCA has three steps. After the independent 
and dependent measures have been transformed 
into sets, the first step is to use these set meas-
ures to construct a data matrix known as the truth 
table. The truth table has 2k rows, where k is the 
number of causal conditions used in the analysis. 

In the second step, the number of rows is re-
duced based on two criteria: the minimum num-
ber of cases required for a solution and the min-
imum consistency of a solution. Consistency in 
fuzzy sets is the proportion of cases that are con-
sistent with the outcome. Acceptable consistency 
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values for solutions must be above the minimum 
recommended threshold of 0.75 (Ragin, 2006; 
2008). In the third step, an algorithm based on 
Boolean algebra is used to logically reduce the 
truth table rows into simplified combinations. 
Most applications of fsQCA use the truth table 
algorithm described by Ragin (2008). 

Because the outcome measure is continuous, 
we performed continuous fuzzy-set calibration. 
Three anchors must be determined to compute 
the set membership values: two extreme points 
defining full membership and full non-member-
ship and a cross-over point at which the agricul-
tural holder is neither in nor out of the set (Ragin, 
2000, pp. 158-159). These anchors are assigned 
set membership values of 1, 0 and 0.5, respec-
tively. A value of 0 indicates that the condition is 
fully outside the set, a value of 1 indicates full 
membership to the set and a value of 0.5 usually 
denotes the point of maximum ambiguity. In this 
study, we set the anchor for full membership of 
agricultural holders’ characteristics at 20% higher 
than the overall mean. For full non-membership, 
a cut-off of 50% lower than the overall mean was 
used. The point of maximum ambiguity was set 
as the sample mean. Continuous set membership 
values were then defined for all cases by applying 
the log odds method described by Ragin (2008). 
In the calibration of our five causal conditions, we 
assigned the anchor values of 0.95 and 0.05.

The fsQCA method is used to identify rela-
tionships of sufficiency and necessity (Ragin, 
2006). In fuzzy-set terms, a relationship of ne-
cessity implies that outcome Y is a subset of 
condition X. A condition is sufficient for an out-
come to occur if it can, by itself, cause the out-
come. In fuzzy-set terms, a sufficient condition 
would be a subset of the outcome. Thus, if set 
X is sufficient for outcome Y, then set X’s fuzzy 
membership value is equal to or less than the 
fuzzy membership value of set Y (Ragin, 2008). 
A causal condition can be considered sufficient 
for the outcome if, for each case, the fuzzy mem-
bership value of the causal condition X does not 
exceed the fuzzy membership value of the out-
come Y (Ragin, 2000, p. 235). Conventionally, 
a condition is called necessary or almost always 
necessary if the consistency score exceeds the 
threshold of 0.9.

The five causal conditions included in the mod-
el were age, farm size, professional experience, 
Fmentror (factor of market and entrepreneurial 
orientation) and Flearn (factor of LO). We used 
the following cut-offs for the constructs: nega-
tive  0.05, greater than 1  0.95 and ambigu-
ous [0, 1]  0.50. The innovative attitude factor 
ranged from -2.89 to 1.28, so the negative values 
were considered to denote full non-membership 
and were assigned a fuzzy membership score of 
0.05. The value 0.95 was assigned to cases with 
full membership (i.e. with values greater than 1). 
Finally, the point of maximum ambiguity (i.e. 
0.5) was assigned to cases with values between 
0 and 1.

The empirical analysis can be interpreted as 
explaining the presence of innovative attitude 
based on the following conditions: age, expe-
rience, size of the farm, the LO factor and the 
market-entrepreneurial orientation factor. The 
fsQCA model may be stated as follows:

FInnoatt = f (age + experience + size + Flearn 
+ Fmentror)

5.2.  QCA findings

Consistent with the theoretical framework, 
the necessary and sufficient conditions were 
examined for the presence of the outcome (i.e. 
innovative attitude or FInnoatt) in the sample of 
farmers from Valencia. A condition is considered 
necessary if the consistency value exceeds the 
threshold of 0.90 (Ragin, 2008; Schneider and 
Wagemann, 2010). 

The model’s solutions describe the presence of 
the outcome (FInnoatt) in terms of the presence 
or absence of relevant conditions in the fuzzy 
sets. Absence is expressed using the symbol 
‘~’. The conditions that lead to the absence of 
an innovative attitude can also be identified. The 
presence of an innovative attitude in the fuzzy 
set is expressed as fs_fInnoatt, whereas the ab-
sence is expressed as ~fs_fInnoatt. Note that 
presence of the age condition (fs_age) means 
that farmers are young.

As Table 2 shows, no condition exceeded 
the threshold of 0.90. Accordingly, no single 
condition explained the presence of an innova-
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tive or non-innovative attitude in the observed 
cases. However, fs_flearn (consistency = 0.80) 
appeared to be an important condition for an 
innovative attitude. The absence of experience 
(~fs_exper) appeared to be an important condi-
tion for a non-innovative attitude. These findings 
are relevant in that they suggest that no condition 
in Table 1 seems to limit or prevent the presence 
of innovative farmers. Therefore, farmers in the 
Region of Valencia do not need to meet any spe-
cific conditions to have an innovative attitude. 
The results indicate that LO is the closest thing 
to a necessary condition for farmers to have an 
innovative attitude. 

The next step was to perform an analysis of 
sufficient conditions. Table 3 shows the inter-
mediate solution for the outcome of innovative 
attitude. The three configurations are those 
whose consistency surpassed the minimum 
threshold for consistency established by Ragin 
(2000). The model can be expressed as follows: 
fs_finnovaatt = f(fs_age, fs_exper, fs_fmentror, 
fs_flearn, fs_size)

The Quine-McCluskey algorithm was used 
for the analysis. The intermediate solution is the 
most commonly used solution in fsQCA (García 
Álvarez-Coque, 2017; Nieto Alemán et al., 
2018). We therefore considered this solution.

Tables 3a and 3b present the causal config-
urations that lead to high rates of farmers with 
and without an innovative attitude in the Re-

gion of Valencia. The results are presented using 
García Álvarez-Coque et al.’s (2017) notation. 
The solutions for an innovative attitude and a 
non-innovative attitude have consistency values 
of 0.812 and 0.786, respectively. Although these 
configurations may be sufficient to explain the 
presence or absence of innovative attitude in the 
individuals in the sample, they do not necessar-
ily cover all possible solutions. These outcomes 
may also be due to the presence or absence of 
other conditions. Nevertheless, the emergence of 
different configurations suggests that more than 
one pattern can lead to innovativeness amongst 
farmers in the Region of Valencia. In addition, 
the pathways do not refer to single conditions 
but rather combinations of factors that lead to 
the presence or absence of an innovative attitude 
in farmers.

Table 3a shows three solutions that lead to an 
innovative attitude in farmers in Valencia. Solu-
tion I indicates that farmers tend to have an inno-
vative attitude when they are young, are experi-
enced and have a strong market-entrepreneurial 
orientation. Solution II indicates that farmers 
also have an innovative attitude when they are 
young, are experienced and run large farms. Fi-
nally, Solution III indicates that famers have an 
innovative attitude when they are old, are expe-
rienced, have a strong LO and run small farms.

For the absence of an innovative attitude, 
Solutions V and VII in Table 3 have the highest 

Table 2 - Analysis of necessary conditions.

Construct
Innovative attitude (a) Non-innovative attitude(b)

Consistency Coverage Consistency Coverage
fs_age
fs_age
fs_exper
~fs_exper
fs_fmentror
~fas_fmentror
fs_flearn
~fs_flearn
fs_surf
~fs_surf

0.696
0.613
0.559
0.755
0.769
0.558
0.801
0.526
0.620
0.659

0.709
0.655
0.742
0.649
0.749
0.627
0.781
0.590
0.710
0.632

0.648
0.689
0.555
0.788
0.638
0.719
0.602
0.754
0.581
0.724

0.606
0.675
0.675
0.621
0.570
0.740
0.538
0.776
0.609
0.636

(a) In the analysis of necessary conditions for an innovative attitude, presence of the causal conditions was 
considered.
(b) In the analysis of necessary conditions for a non-innovative attitude, absence of the causal conditions was 
considered.
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consistency scores. Solution V indicates that 
an absence of an innovative attitude is caused 
by a weak market and entrepreneurial orienta-
tion and a weak LO. Solution VII suggests that 
young farmers with a weak LO have a non-in-
novative attitude.

6. Discussion and conclusions

The main aim of this paper is to define the pro-
file of farmers with an innovative attitude. Our 
interest in this profile of farmers is justified by 
the fact that innovations are critical to improve 
the effectiveness and sustainability of agricul-
ture. Few studies have systematically investigat-
ed the profile of innovators in agriculture. Stud-
ies that have explored the innovation capacity of 
farm holders and workers are even more scarce. 
Unlike most previous studies, which have typi-
cally focused on agri-food businesses rather than 
farmers (Hauser et al., 2010; Furtan and Sauer, 
2008), our analysis sought to identify the indi-

vidual-level factors behind an innovative atti-
tude in the agriculture sector.

From a theoretical standpoint, this study offers 
new explanations for the innovative behaviour of 
individuals who run farms. The empirical study 
highlights several factors that drive an innovative 
attitude in farmers in the Region of Valencia. 

Our findings provide valuable clues as to 
whether smallholders in the present context of 
farm fragmentation and ageing farmers are tru-
ly reluctant to adopt innovations. These findings 
are consistent with models that link personality 
traits to innovativeness (Hurt et al., 1977b; Mc-
Crae and Costa Jr., 1999). In addition, our results 
confirm that the capacity to innovate stems from 
behavioural abilities linked to informal learning, 
in line with Rezai et al. (2011).

A rigorous analysis using fsQCA shows the 
combinations of factors that explain or define 
the profile of agricultural innovators in the Re-
gion of Valencia. The fsQCA shows whether an 
innovative attitude is caused or explained by 
market-entrepreneurial orientation, LO, individ-

Table 3 - Analysis of sufficiency: farmers with and without an innovative attitude (intermediate solution).

Raw coverage Unique coverage Consistency

3a. Outcome: innovative attitude

I fs_age*fs_exper*fs_fmentror
II fs_age*fs_fmentror*fs_size
III ~fs_age*fs_exper*fs_flearn*~fs_size

solution coverage: 0.781878
solution consistency: 0.811831
frequency cut-off: 1
consistency cut-off: 0.873948

3b. Outcome: non-innovative attitude

IV ~fs_flearn*~fs_size
V ~fs_fmentror*~fs_flearn
VI ~fs_exper*~fs_flearn
VII fs_age*~fs_flearn

solution coverage: 0.75126
solution consistency: 0.786487
frequency cut-off: 1
consistency cut-off: 0.842967

0.413668
0.423214
0.309872

0.601685
0.611106
0.618213
0.522684

0.0206834
0.0075005
0.0100765  

0.0179325
0.0181803
0.0197505
0.0042145

0.885645
0.874315
0.887972

0.802667
0.848342
0.815993
0.832346

Note: (~) absence of the condition; (*) logical operator ‘and’.
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ual profile traits and farm size. Although no con-
dition is necessary for the presence or absence of 
an innovative attitude in farmers, combinations 
of several factors are sufficient for individuals 
to have an innovative attitude. LO is the only 
condition that comes close to being considered 
necessary for an innovative attitude. 

By performing this study, we make several 
notable contributions. First, we identify the pro-
file of the most innovative farmers and that of 
the least innovative farmers. Second, we reveal 
the conditions that lead farmers to behave in 
an innovative manner. Third, we show that the 
propensity to innovate in small agricultural busi-
nesses can be enhanced or hindered depending 
on the combination of personality traits, behav-
iours and external factors. 

The findings have some important implica-
tions for policy and management. Our results 
show that younger farmers have higher levels 
of innovative attitude, provided they have suf-
ficient experience running agricultural business-
es. Being a young farmer in the context of the 
Valencian agricultural system means being less 
than 50 years old. In our sample, most farmers 
labelled as young and experienced were aged 
between 40 and 50 years.

Our findings also suggest that the most in-
novative farmers (i.e. young and experienced 
farmers) run large farms and have a strong MO. 
Consequently, the size of the farm is a key re-
quirement for these farmers to decide whether to 
implement innovations of any kind. In addition, 
these farmers have a strong entrepreneurial atti-
tude and are eager to satisfy the market’s needs 
and expectations. Experience and training foster 
a dynamic and innovative attitude in farmers, as 
long as the farmers are relatively young and are 
willing to apply this knowledge to improve the 
productivity and quality of their farms. Usually, 
these farmers introduce several varied innova-
tions, including new and more profitable crops, 
more productive irrigation systems, new com-
mercialisation channels (e.g. online platforms 
and digital marketing), and involvement in 
collective storage and commercialisation struc-
tures. Agricultural policies that seek to enhance 
innovation in this sector should support the in-
troduction of all these forms of innovation.

Age is a key driver of innovative attitude. Be-
ing older tends to deter innovative behaviour, 
which is more common in young individuals. 
To combat this weak innovative attitude in older 
farmers, policymakers should prioritise actions 
aimed at communicating and explaining the ben-
efits of introducing changes and innovations that 
are more easily understood by these older farm-
ers. Examples include collective storage and 
commercialisation structures and the introduc-
tion of new crops to replace traditional crops that 
are no longer profitable. Fortunately, our findings 
show that older experienced farmers have a high 
LO. Therefore, it is easier to convince them of 
the advantages of innovations that are beneficial 
to small farms, which are the types of farms they 
typically run. Our findings also contribute to the 
discussion on the relationship between age and 
innovative attitudes. By identifying the factors 
that may reduce older individuals’ reluctance to 
innovate, our findings provide a more nuanced 
view than that which ascribes lower innovative-
ness to older individuals (Parsons, 2015).

The fsQCA provides two striking results. 
First, the configurations leading to presence of 
an innovative attitude show that for a strong LO 
to positively affect innovative attitude, farmers 
must be older. Once a sufficient LO is ensured, 
high levels of innovation are achieved by older, 
experienced individuals who run small farms. 
An initial explanation for this surprising result 
is that a minimum level of experience might be 
necessary to turn learning capacity into innova-
tion. Agriculture is typically the main profes-
sional activity of the majority of older farmers. 
In contrast, young farmers tend to work part-
time. An alternative explanation is that learning 
capacity, which is actually a proxy of experi-
ence and skills, is a requirement for older farm-
ers to behave innovatively. In contrast, young 
farmers do not need high levels of LO to be-
come innovators. For young farmers, a strong 
market-entrepreneurial orientation is more im-
portant than a strong LO to nurture their inno-
vation capacity. Second, farm size is not always 
linked to a strong innovative attitude. Running 
a large farm only contributes to an innovative 
attitude if the farmer is young and has a strong 
market-entrepreneurial orientation. However, 
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running a small farm leads to an innovative at-
titude when farmers are older, are experienced 
and have a strong LO. 

Another implication of these findings is the 
link between the farmer’s age and the two key 
constructs of LO and market-entrepreneurial 
orientation. LO seems to apply more to older 
farmers, whereas market-entrepreneurial ori-
entation tends to be attributed to young farm-
ers. Farmers who lack a sufficient level of LO 
are likely to fall into the non-innovative group 
if this lack of LO is combined with running 
a small farm or with having little experience 
running farms. Having low levels of LO and 
market-entrepreneurial orientation (i.e. the two 
main causal conditions) also leads to a non-in-
novative attitude in farmers. Consequently, our 
study attributes the absence of an innovation 
attitude to the lack of LO. Policymakers should 
be aware of the difficulties attached to over-
coming a lack of willingness to learn.

These results indicate that the largely neglect-
ed group of older farmers running small agricul-
tural holdings deserves recognition and further 
support from policymakers. The sharp decrease 
in the proportion of professional farmers has re-
sulted in an average age of around 60 years, with 
more than one third aged over 65 years. Rath-
er than ignoring this group, agriculture devel-
opment programmes should be geared towards 
passing on and transferring older farmers’ skills, 
experience and dynamism to young farmers.

This study has some limitations, primarily 
in relation to the sample size, which could be 
expanded in subsequent studies by including 
farmers from other regions in Spain. LO was 
identified in this study as an almost necessary 
condition, so it might be found to be a strictly 
necessary condition in a study using a larger 
sample. New variables linked to the farm itself 
should be added too. The selection procedure 
could be altered by consulting other agricultural 
organisations and associations. The cross-sec-
tional nature of the study is not a serious draw-
back. A longitudinal study does not seem nec-
essary given the extensive period needed for 
farmers to change their mindset and open up to 
more proactive and dynamic attitudes towards 
managing their farms.

From a practical perspective, our study illus-
trates the profile of innovators in agriculture. 
Our findings reveal the factors that must be pres-
ent on their own or in conjunction with other 
factors to lead to innovative behaviour.

This profile can be used to help institutions 
and farming associations define their policies 
and promote innovative behaviour and values. 
The study can also improve our understanding 
of the needs, challenges and difficulties sur-
rounding rural farming.
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